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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature 
related to major Department programs, announce- 
ment publications that are comprehensive in their 
coverage of certain energy fields are issued regu- 
larly. All information in these publications, plus 
additional backup information, is included in the 


Energy Data Base of the Technical Information 
Center; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Technical Informa- 
tion Center, P.O. Box 62, Oak Ridge, TN 37830. 
Telephone (615) 576-1303; (FTS) 626-1303. 


PUBLICATIONS OF THE TECHNICAL INFORMATION CENTER 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize the following: 
programmatic efforts; legislative, regulatory, and 
other legal aspects; social, economic, and environ- 
mental impacts; regional and sectoral analyses; 
institutional factors, etc. EAPA is available from 
the Superintendent of Documents, U. S. Govern- 


ment Printing Office, Washington, D. C. 20402; 
domestic subscribers $6.00, foreign $7.50 per copy; 
annual cumulative index, domestic $10.00, foreign 
$12.50 per copy. The annual subscription price is 
$70.00 for domestic subscribers and $87.50 for 
foreign subscribers. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available to the public on a 
subscription basis from the Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402. The subscription rate 
for the 24 semimonthly issues is $150.00 for domes- 
tic subscribers and $187.50 for foreign subscribers. 
A single issue costs $6.50 (domestic) or $8.15 
(foreign). 


The following publications are available to the public on a subscription basis from the National Technical Informa- 
tion Service (NTIS), Springfield, Virginia 22161. The annual subscription rate for one volume (calendar) year (12 
issues plus cumulative index) is $75.00 for domestic subscribers and $150.00 for subscribers outside the North Ameri- 


can continent, except as listed below for DOE Patents Available for Licensing (PAL). 


tic) and $14.00 (outside the North American continent). 


Current Energy Patents (CEP) 

A monthly publication providing abstracting 
and indexing coverage of the international patent 
literature, including patent applications, that con- 
cerns any aspect of energy production, conserva- 
tion, and utilization. Available as PB83-902800. 


DOE Patents Available for 
Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and _ indexing 


coverage to this literature. Available as 
PB83-946800; the annual subscription price is 
$14.00 (domestic) and $28.00 (foreign). 


Energy and the Environment (EAE) 

A monthly abstract journal devoted to informa- 
tion on the impacts of energy-related activities and 
radioactive and nonradioactive pollutants on the 
environment. Available as PB83-914900. 


Fossil Energy Update (FEU) 
A monthly abstract journal devoted to informa- 


tion on the processing and use of fossil fuels. Avail- 
able as PB83-914600. 


A single issue is $7.00 (domes- 


Fusion Energy Update (CFU) 

A monthly abstract journal devoted to informa- 
tion on controlled thermonuclear research. Avail- 
able as PB83-915300. 


Solar Energy Update (SEU) 

A monthly abstract journal devoted to informa- 
tion on the utilization of solar energy, including 
biomass and tidal and wind power. Available as 
PB83-914500. 


The following publications are available from the National Technical Information Service (NTIS), Springfield, Vir- 
ginia 22161. The annual rate for one volume (calendar) year (24 issues) is $40.00 for domestic subscribers and $80.00 
for subscribers outside the North American continent. 


Direct Energy Conversion (DEC) 

A semimonthly current awareness bulletin cov- 
ering the following areas: photovoltaics, magnetohy- 
drodynamics, electrohydrodynamics, thermoelec- 
trics, thermionics, and fuel cells. Available as 
PB83-946600. 


Geothermal Energy Technology (GET) 
A semimonthly current awareness bulletin 
devoted to information on the exploration and 


development of geothermal resources. Available as 
PB83-914700. 


Nuclear Fuel Cycle (NFC) 

A semimonthly current awareness bulletin cov- 
ering all aspects of the nuclear fuel cycle, both 
front end and back end. Available as PB83-913400. 


Nuclear Reactor Safety (NRS) 
A semimonthly current awareness bulletin cov- 
ering the following safety aspects: accident analysis, 


safety systems, radiation protection, decommission- 
ing and dismantling, and security measures. Avail- 
able as PB83-913500. 


Radioactive Waste Management (RWM) 

A semimonthly current awareness bulletin cov- 
ering the following management aspects: transport 
and storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. Available as PB83-902900. 


INTERNATIONAL ENERGY PUBLICATIONS 


Atomindex (Published in cooperation with the 
Technical Information Center by the Interna- 
tional Atomic Energy Agency, International 
Nuclear Information System, Vienna, Austria) 

A semimonthly abstract journal devoted to 
information on nuclear science and technology. 
Through an exchange agreement, IAEA/INIS pro- 
vides all non-U. S. nuclear information of 
Atomindex to TIC for inclusion in the Energy Data 
Base; in turn, TIC provides all U. S. nuclear infor- 
mation to IAEA/INIS for inclusion in Atomindex. 
Atomindex is available by subscription from 


UNIPUB, 345 Park Avenue South, New York, NY 
10010. The cost of an annual subscription, 24 semi- 
monthly issues and semiannual and annual cumula- 
tive indexes, is $290. 


Coal Abstracts (Published in cooperation with the 
Technical Information Center by the Interna- 
tional Energy Agency, IEA Coal Research, Lon- 
don, England) 

A monthly abstract journal devoted to informa- 
tion on coal. Through an exchange agreement, IEA 

Coal Research provides all non-U. S. coal informa- 


tion of Coal Abstracts to TIC for inclusion in the 
Energy Data Base; in turn, TIC provides all U. S. 
coal information to IEA Coal Research for inclu- 
sion in Coal Abstracts. Coal Abstracts is available 
to Department of Energy components and contrac- 
tors from the Technical Information Center. Non- 
DOE organizations may obtain Coal Abstracts 
from IEA Coal Research, Technical Information 
Service, 14-15 Lower Grosvenor Place, London 
SW1W OEX, England, for 100 pounds sterling per 
year. 
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The Technical Information Center in Oak Ridge, Tennes- 
see, has been the national center for scientific and techni- 
cal information for the Department of Energy (DOE) and 
its predecessor agencies since 1946. In developing and 
managing DOE’s technical information program, the 
Center places under bibliographic control not only DOE- 
originated information but worldwide literature on 
scientific and technical advances in the energy field and 
announces the source and availability of this information. 
Whereas the literature of science is emphasized, 
is extended to DOE ammatic, socioeconomic, 
environmental, legislative ‘regulatory Pager 4 analysis, and 
policy-related areas. To accomplish mission, the 
Center builds and maintains cama ene: 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to the Center’s most 
comprehensive data base, the Energy Data Base, is avail- 
able to the public through commercial on-line biblio- 
graphic retrieval systems. The Energy Data Base and 
many of the Center’s energy-related data bases are avail- 
able to DOE offices and contractors and to other govern- 
ment agencies via DOE/RECON, the Department’s on- 
line information retrieval system. The Center has 
developed and maintains systems to record and communi- 
cate energy-related research-in-progress information, to 
catalog official DOE issue-and-policy documents, to — 
tain a register of DOE public communications = 
lications, to track research report deliverables from E 
contractors, and to test and make available DOE-funded 
computer software —— with scientific and manage- 
ment applications. Center also maintains a full-scale 
publishing capability to serve special publication needs of 
the Department. To effectively manage DOE’s technical 
information resources, the Center’s — is one of con- 
tinual development and evaluation of new information 
products, systems, and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Technical Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $150.00 
for domestic subscribers and $187.50 for foreign sub- 
scribers. A single issue costs $6.50 (domestic) or $8.15 
(foreign). The cumulative indexes will be available in 
microfiche form only. The microfiche may be purchased 
from the National Technical Information Service, U. S. 
Department of Commerce, Springfield, Virginia 22161 
and from Engineered Systems, P. O. Box 866, Oak 
Ridge, Tennessee 37830. 


Published by the United States Department of Energy, Technical Information Center 
P. O. Box 62, Oak Ridge, Tennessee 37830 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 


Abstract 


ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Report number Date of publication Contract number 


Availability Author(s) 


Lab., NM\(USA)). May 1981" Contract W-1405-ENG-36" 82p. 


A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
three-dimensional Monte Carlo results. 


Journal citation Date of publication 


Author(s) Title 
24033 Semj-empiricalpprediction of bubble d ter in gas 


(Ben GurionyUniv. of the Negev, Beer Sheva, Isr). Aeternational 
Journal of Multiphase Flow; 7: No. 1, 101-113(Feb 1981). 

Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 
frequency relations, can provide an accurate prediction of 
bubble size and its parametric trends. 25 refs. 


@ INDEXES TO ENERGY RESEARCH 


ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


®@ Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 (LA-—8830-MS) Nucleonic analysis of the ETF neu- 
tral-beam-injector-duct and vacuum-pumping-duct shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC A05/MF AO1. Order Number DE81023986. 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6: 24582 (LA—8830-MS) 


@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction of bubble diameter in 
gas fluidized beds, 7:24033 

Dudziak, D.J., See Urban, W.T., 6:24582 

Glicksman, L.R., See Bar-Cohen, A., 7:24033 

Hughes, R.W., See Bar-Cohen, A., 7:24033 

Seed, T.J., See Urban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-iniec- 
tor-duct and vacuum-pumping-duct shields, 6:24582 (LA— 
8830-MS) 


@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA-— 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


W-7405-ENG-36 Los Alamos National Lab., NM (USA) 


6:24582 LA-—8830-MS 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 


LA-— 


8830-MS 6:24582 NTIS, PC A0QS/MF A01. 
Order Number 
DE81023986, Distribu- 


tion Category STD-20d 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Editor 


David E. Bost 


Assistant Editors 
Lee M. Thompson 
Charles E. Stuber 


Associate Editors for Fossil Energy 
M. Catherine Grissom 

D. Lamar Cason 

Dorothy M. Chertok 

Lynda H. Kern 

Betty L. McDowell 

Lorne T. Newman 
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Amy T. Tamura 


Associate Editors for Physical Sciences and Engineering 
Robert C. Kelly 
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W. Hugh Kinser 

George H. Thoeming 


Associate Editors for Environmental, Biomedical, and 
Life Sciences 
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E. Ray Bedford 

Polly S. Blackburn 
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Robert J. Chertok 

Kathleen R. Meyer 

Axel C. Ringe 

David L. Snow 
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Lawrence T. Whitehead 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 
By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


0 


1 


03 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 


NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 


04 Legal and Institutional Aspects 





GEOTHERMAL ENERGY 
(CONT.) 


Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 


Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 
01 Theory and Calculation 
02 Components and Accessories 
03 Fuel Elements 
04 Control Systems 
0S Environmental Aspects 
06 Research, Test, and Experimental 
Reactors 
07 Plutonium and Isotope Production 
Reactors 
Propulsion Reactors 
09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
0S Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 42 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 


vi 


ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 

SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 


SCIENCES, AQUATIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 
BASIC STUDIES 

Behavioral Biology 
Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and I‘ood Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


58 


GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
04 Geochemistry 
05 Oceanography 


PHYSICS RESEARCH 
01 Astrophysics and Cosmology 
02 Atmospheric Physics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


PHYSICS RESEARCH (CONT.) 
10 Nuclear Physics 
40 Radiation and Shielding Physics 
50 Medical Physics 
60 Solid State Physics 
70 Theoretical Physics 
80 Mathematical Physics 
90 Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 
01 Management 


02 Mathematics and Computers 

03 Information Handling 

04 Law 

05 Civilian Defense 
CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Alternative Fuels 
Electric-Powered Systems 
Emission Control 

External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 
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REFER ALSO TO CITATION(S) 3983, 3991, 4024, 4025, 4026, 4027, 4028, 
4029, 4030, 4031, 4032, 4033, 4034, 4035, 4036, 4037, 4038, 4039, 4047, 4068, 
4075, 4085, 4089, 4096, 4099, 4548, 4553, 4554, 4555, 4996, 5116, 5117, 


4068, 
$118, 5119, 5120, 5124, 5128, 5129, 5624, 5747, 5748 


3908 (BMFT-FB-T—82-098) Prototype plant for nuclear 
process heat (PNP), reference phase. Fladerer, R.; Schrader, 
L. (Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.)). Jul 1982. 103p. a German). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82750885. 

The coal gasification processes using nuclear process heat 
being developed within the framwork of the PNP project, have the 
advantages of saving feed coal, improving efficiency, reducing 
emissions, and stabilizing energy costs. One major gasification proc- 
ess is the hydrogasification of coal for producing SNG or gas mix- 
ture of carbon monoxide and hydrogen; this process can also be ap- 
plied in a conventional route. The first steps to develop this process 
were planning, construction and operation of a semi-technical pilot 
plant for hydrogasification of coal in a fluidized bed having an 
input of 100 kg C/h. Before the completion of the development 
phase (reference phase) describing here, several components were 
tested on part of which no operational experience had so far been 
gained; these were the newly developed devices, e.g. the inclined 
tube for feeding coal into the fluidized bed, and the raw gas/hydro- 
genation gas heat exchanger for utilizing the waste heat of the raw 
gas leaving the gasifier. Concept optimizing of the thoroughly 
tested equipment parts led to an improved operational behaviour. 
Between 1976 and 1980, the semi-technical pilot plant was operated 
for about 19,400 hours under test conditions, more than 7,400 hours 
of which it has worked under gasification conditions. During this 
time approx. 1,100 metric tons of dry brown coal and more than 13 
metric tons of hard coal were gasified. The longest coherent oper- 
ational phase under gasification conditions was 748 hours in which 
85.4 metric tons of dry brown coal were gasified. Carbon gasifica- 
tion rates up to 82% and methane contents in the dry raw gas (free 
of Nz) up to 48 vol.% were obtained. A detailed evaluation of the 
test results provided information of the results obtained previously. 
For the completion of the test - primarily of long-term tests - the 
operation of the semi-technical pilot plant for hydrogasification of 
coal is to be continued up to September 1982. 


3909 (BMFT-FB-T—82-100) Desulphurization of coal 
by means of the Batac-jig. Schollmeier, W.; Walenzik, C. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Jul 1982. 164p. (In German). NTIS (US 
Sales Only), PC AO8/MF AOl. Order Number 
DE82750883. 

1) The sharpness of separation for sulphur-rich and strongly 
intergrown coal in the size-range below 0.5 mm is generally low. 2) 
The jig process is very favourable as far as capital and operating 
costs are concerned and has a high capacity. Within the scope of 
this R+-D-program, it is to be investigated, if the jig is suitable for 
desulphurization of coal. 3) Proceeding from tests with coal in the 
grain size-range 10-0 mm, already carried out, to find the best ad- 
justment for the Batac-jig, further investigations on coal in the 
grain size-range 2-0 mm were also carried out. 4) The investigations 
showed, that the Batac-jig is suitable for deash and desulphurization 
of strongly intergrown and sulphur-rich coal with 50% by weight, 
of finest grain, with a good sharpness of separation. 5) The investi- 
gations should give indications for the kind of working of full scale 
jigs. 


(CONF-820453—2) Hydrogasification PDU stud- 
ies on Florida peat and peat dewatered by various methods. 
Mensinger, M.C.; Lau, F.S.; Punwani, D.V. 

Gas Technology, Chicago, IL (USA)). 1982. 13p. Institute 
of Gas “oa 3424 South State Street, IIT Center, 
Chicago, IL 60616. 

From 5. technical conference on peat; Bethesda, MD, USA 
(27 Apr 1982). 

In this program, hydrogasification tests are being conducted 
in two separate tasks. The objective of Task 1 is to study the gasifi- 
cation characteristics of peats from Florida and Alaska. The objec- 
tive of Task 2 is to determine the effects of dewatering methodolo- 
gies on the gasification characteristics of peat. Peats dewatered by 
three methods have been selected for testing in this task. These are: 
North Carolina peat harvested by the sod peat method, Minnesota 
peat dewatered in a sulzer belt press and thermally dried at ~ 
300°F in a Sulzer fluidized-bed dryer, and Minnesota peat dewa- 
tered in a Sulzer belt press and thermally dried in a tray dryer at 
250°F. To date a total of four hydrogasification tests have been 
conducted with a reed sedge peat from Florida (Seffner, Florida) 
completing the planned tests. The tests were conducted with hy- 
drogen, steam and hydrogen, and hydrogen and nitrogen mixtures, 
at a pressure of 250 psia, and at maximum coil temperatures ranging 
from 1080° to 1510°F. The operating conditions and results of these 
tests are summarized in Table 1. A typical chemical analysis of the 
Florida peat is compared with that of a Minnesota, North Carolina, 
and a Maine peat in Table 2. The Florida peat had a calorific value 
similar to that of the Minnesota peat. Its ash content was higher 
than that of the others, but its oxygen content was lower. 


3911 (CONF-820508—5) Gas-processing technology for 
integrating coal gasifiers with molten-carbonaie fuel cells. 
Anderson, G.L.; Garrigan, P.C. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). 1982. 36p. Institute of Gas Tech- 
nology, 3424 South State Street, IIT Center, Chicago, IL 
60616. 


From Spring meeting of the Electrochemical Society; Mon- 
treal, Canada (9 May 1982). 

The various gas processing options for integrating coal gasi- 
fication processes with molten carbonate fuel cells have been re- 
viewed. This review suggests that an advanced gas processing 
scheme operating at elevated temperatures has the potential for re- 
ducing the electricity costs from an integrated plant by about 3.5 
mills/kwh. Additional reductions in electricity costs of roughly 6 
mills/kwh may also be derived if a methane-producing, low-tem- 
perature gasification process is integrated with an internal methane- 
reforming molten carbonate fuel cell. This further reduces waste 
heat recovery requirements and improves the conversion efficiency 
of the molten carbonate fuel cell. Based on this review, it appears 
that research on advanced gas processing options should continue. 
One area in which significant additional research is needed for the 
advanced scheme is the removal of trace-metal-containing com- 
pounds and halogen-containing compounds. 


3912 (CONF-821047—1) Status of coal liquefaction in 
the United States and related research and development at the 
Oak Ridge National Laboratory. Salmon, R.; Cochran, H.D. 
Jr.; McNeese, L.E. (Oak Ridge National Lab., TN (USA)). 
5 Oct 1982. 43p. NTIS, PC A03/MF AO1. Order Number 
DE83001887. 

From 3. Tsukuba Symposium; Tsukuba, Japan (5 Sep 1982). 

We divide coal liquefaction processes into four categories: 
(1) indirect liquefaction, such as Fischer-Tropsch and methanol syn- 
thesis, in which coal is fist gasified to produce a synthesis gas 
which is then recombined to produce liquids; (2) direct liquefaction 
processes, typified by H-Coal, Exxon Donor Solvent (EDS), and 
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SRC-I and II, in which a slurry of coal and solvent is subjected to 
high severity liquefaction conditions, either with or without added 
catalyst; (3) two-stage liquefaction, such as Conoco’s CSF process, 
in which an initial dissolution at mild conditions is followed by a 
more severe catalytic hydrogenation-hydrocracking step; or the 
short contact time two-stage liquefaction processes being developed 
currently by groups which include Chevron, Electric Power Re- 
search Institute (EPRI), Department of Energy/Fossil Energy 
(DOE/FE); and (4) pyrolysis and hydropyrolysis processes, such as 
COED and Cities Service-Rockewell, in which coal is carbonized 
to produce liquids, gases, and char. Pilot plant experience with the 
various processes is reviewed (including equipment problems, cor- 
rosion and abrasion, refractory life, heat recovery, coke deposits, 
reactor kinetics, scale-up problems, health hazards, environmental 
impacts, upgrading products, economics, etc.). Commercialization 
possibilities are discussed somewhat pessimistically in the light of 
reduction of US Oil imports, weakening oil prices, conversion to 
coal, smaller automobiles, economics and finally, some uncertainty 
about SFC goals and policies. (LTN) 


3913 (CR—1-991-Vol.1) Cost estimating relationships 
for coal conversion process units. Volume 1. Technical report. 
Dodson, E.N.; Carden, H.W.; Curtis, R.L.; Heidler, L.M.; 
Roppel, J.D. (General Research Corp., Santa Barbara, CA 
(USA)). Apr 1981. Contract AC03-80CR10021. 78p. NTIS, 
PC A05/MF AO1. Order Number DE83001665. 

Cost estimating relationships for commercial-scale coal con- 
version process units are developed in this study. The specific units 
include: coal preparation, oxygen plant, gasification, shift conver- 
sion, acid gas/CO2 removal, sulfur recovery, and the dissolver. 
Also set forth is a detailed Cost Chart of Accounts, together with a 
discussion of cost analysis procedures and problems. 


3914 (CR—1-991-Vol.2) Cost estimating relationships 
for coal conversion process units. Volume II. Appendices. 
Dodson, E.N.; Carden, H.W.; Curtis, R.L.; Heidler, L.M.; 
Roppel, J.D. (General Research Corp., Santa Barbara, CA 
(USA)). Apr 1981. Contract AC03-80CR10021. 86p. NTIS, 
PC A05/MF AO1. Order Number DE83001357. 


3915 (DOE/CS/50005—T1-App.G-H) Energy inputs 
and outputs of fuel-alcohol production. Appendices G and H. 
Methanol from coal. (Faucett (Jack) Associates, Inc., Chevy 
Chase, MD (USA); Battelle Columbus Labs., OH (USA)). 
Apr 1982. Contract AC01-80CS50005. 66p. NTIS, PC A04/ 
MF AO1. Order Number DE83000370. 

Portions of document are illegible. 

The energy consumed in mining coal for eventual conver- 
sion to methanol is analyzed. Energy consumption estimates are de- 
veloped for both underground and surface mining methods. The es- 
timated energy requirements to convert mined coal to fuel grade 
methanol are described. 


3916 (DOE/ER/10510—T4) Role of the hydrogen 
donor solvent in coal hydroliquefaction. Progress report, 
March 1, 1982-February 28, 1983. Beishline, R.R. (Weber 
State Coll., Ogden, UT (USA). Dept. of Chemistry). 25 Oct 
1982. Contract AC02-79ER10510. 18p. NTIS, PC A02/MF 
A01l. Order Number DE83002793. 

A previously proposed free radical mechanism for the ther- 
mal disproportionation of 1,2-dihydronaphthalene was deduced 
largely from the preliminarily determined structures of dimers pro- 
duced in the reaction. A detailed study of the dimers, employing a 
300 MHz NMR, has verified that they have the previously reported 
structures. The heretofore unknown sterioisomeric configurations 
of dimers 1 and 2 have also been determined. Molecular hydrogen 
is produced in the disproportionation, but no quantitative hydrogen 
measurements have previously been made. Refinement of a proce- 
dure for the semiquantitative determination of hydrogen has im- 
proved the formerly attainable reproducibility (10 to 15%) by a 
factor of two. The work is not completed, and further improve- 
ment is anticipated. It was proposed to obtain relative rates for 
some of the hydrogen shuttling reactions in the mechanism through 
the solution of sets of simultaneous, linear equations. Preliminary 
evaluation indicates that the sets of equations are linearly related, 
and therefore cannot be solved. Whether the equations are actually 
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linearly related cannot be finally determined until a more precise 
set of reactant and product concentration vs. time data has been ob- 
tained. Meanwhile, a search for reasonable alternative approaches is 
underway. 


3917 (DOE/ET/10069—T23) coal-liquefaction- 
process development, Phase V. Annual technical progress 
report, July 1, 1981-June 30, 1982, (Exxon Research and En- 
gineering g Co. Florham Park, NJ (USA)). Sep 1982. Con- 
tract FC05-77ET 10069. 617p. (FE—2893-93). NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE83002619. 

Portions of document are illegible. 

This report is the fifth Annual Technical Progress Report 
for US Department of Energy Cooperative Agreement No. DE- 
FC05-77ET 10069 for Exxon Donor Solvent (EDS) Coal Liquefac- 
tion Process Development - Phase V. This report covers the period 
July 1, 1981 through June 30, 1982. Funding is shared by US De- 
partment of Energy, Exxon Company, USA ( a division of Exxon 
Corporation), Electric Power Research Institute, Japan Coal Lique- 
faction Development Company, Phillips Coal Company, Anaconda 
Minerals Company, Ruhrkohle AG, and ENI. The agreement 
covers the period January 1, 1977 through December 31, 1984. The 
Laboratory Process Research and Development studies were con- 
ducted at various Exxon Research and Engineering Co. (ER and E) 
facilities: Research and Development Division at Baytown, Texas; 
Products Research Division at Linden, New Jersey; and the Exxon 
Research and Development Laboratories at Baton Rouge, Louisi- 
ana. The Engineering Research and Development studies were per- 
formed at the Synthetic Fuels Engineering and Exxon Engineering 
Technology Departments of ER and E at Florham Park, New 
Jersey. The information dealing with operation of the 250 T/D 
Exxon Coal Liquefaction Pilot Plant (ECLP) was generated at 
Exxon Company, USA, Houston, Texas. 


3918 (DOE/ET/10137—T5) Type II preliminary pilot- 
plant evaluation of a coal-liquefaction residue - water slurry 
using vaccum-tower bottoms from the H-Coal liquefaction 

process. Wu, C.M.; Robin, A.M. (Texaco, Inc., Montebello, 
CA (USA). Montebello Research Lab.). Sep 1982. Contract 
ACO01-76ET 10137. 28p. (FE—2247-31). NTIS, PC A03/MF 
A01. Order Number DE83002488. 

Portions of document are illegible. 

About 6.7 tons of vacuum tower bottoms (residue) which 
were obtained during the liquefaction of Illinois No. 6 coal from 
the H-Coal liquefaction process pilot plant at Catlettsburg, Ken- 
tucky were successfully gasified at Texaco’s Montebello Research 
Laboratory. The single 9.5-hour run with H-Coal liquefaction resi- 
due-water slurry was completed at 750 to 760 psig gasifier pressure. 
The run consisted of two test periods, each at a different gasifier 
temperature. Over 99.6 percent conversion of carbon in the feed to 
syngas was achieved yielding 32.9 to 33.7 standard cubic feet of dry 
syngas per pound of residue charged. The oxygen requirement was 
about 1.0 pound of oxygen per pound of residue. The dry syngas 
contained 78.5 to 79.7 (vol.) percent carbon monoxide plus hydro- 
gen. 


3919 (DOE/ET/10137—T6) Gasification of residual 
materials from coal liquefaction: Type II preliminary pilot- 
plant evaluation of molten H-Coal liquefaction residue. Wu, 
C.M.; Robin, A.M. (Texaco, Inc., Montebello, CA (USA). 
Montebello Research Lab.). Oct 1982. Contract ACO01- 
76ET10137. 34p. (FE—2247-32). NTIS, PC A03/MF AO1. 
Order Number DE83002489. 

About 5.5 tons of vacuum tower bottoms (residue) obtained 
from the liquefaction of Illinois No. 6 coal from the H-Coal lique- 
faction process pilot plant at Catlettsburg, Kentucky were success- 
fully gasified at Texaco’s Montebello Research Laboratory on Janu- 
ary 16-17, 1982. Two test runs with molten H-Coal liquefaction res- 
idue were completed, each at a different operating temperature. 
The conversions of carbon in the feed to syngas achieved during 
the two test runs were 99.4 and 98.6 percent, yielding 35.2 and 35.5 
standard cubic feet of dry syngas per pound of residue feed. The 
oxygen requirement was about 0.8 pound of oxygen per pound of 
residue for each run. The dry syngas contained about 93.4 (vol.) 
percent carbon monoxide plus hydrogen. The two short pilot unit 
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runs did confirm the operability of the Texaco Synthesis Gas Gen- 
eration Process with this feedstock, and the data obtained confirm 
earlier predictions of performance efficiency. A comparison of the 
gasification efficiency of molten H-Coal liquefaction residue with 
the gasification efficiency of H-Coal liquefaction residue-water 
slurry revealed that the molten process was more efficient. The 
molten system required less oxygen for gasification, 0.78 versus 1.00 
pounds of oxygen per pound of residue, and produced a greater 
volume percent carbon monoxide plus hydrogen in the product 
syngas, 93.4% versus 79.2%, than the residue-water slurry. 


3920 (DOE/ET/10152—T13) Cold-flow-model study of 
reactor fluid dynamics, Task III. (Hydrocarbon Research, 
Inc., Lawrenceville, NJ (USA)). Nov 1982. Contract AC0S5- 
77ET10152. 82p. NTIS, PC AOS/MF A0O1. Order Number 
DE83001835. ‘ " 

Portions of document are illegible. 

Fluidization and elutriation emanation of spent extrudate 
catalyst were investigated. Six systems involving liquids of different 
viscosities and various slurries were studied using a 6 in.-dia., cold- 
flow model. The bed expansions predicted from the cold-flow and 
PDU data were within 15% of the bed expansion measured in the 
Pilot Plant reactor. The catalyst elutriation rates measured were 
small at typical H-Coal reactor flow conditions. Higher carryover 
rates were measured at spouting-bed conditions (high gas and low 
liquid velocity). A cold-flow simulation of Pilot Plant reactor 
plenum performance using the 5-ft.-dia. reactor model showed that 
the initial inlet nozzle used in the Pilot Plant reactor resulted in 
flow maldistribution, probably causing coke formation. A new inlet 
nozzle showed marked improvement in flow uniformity. These 
cold-flow test results were consistent with Pilot Plant data obtained 
with a new inlet nozzle in Run No. 8, a 131-day operation on Illi- 
nois coal. Ebullation tests on two spherical catalyst samples with 
different size distributions showed that the sample with a narrow 
size distribution gave uniform fluidization and negligible carryover, 
while the performance of the sample with a wide size distribution 
was unacceptable. 


3921 (DOE/ET/10441—T1) Feasibility study of the use 
of non-equilibrium molecular energy distribution in the steam- 
coal char reaction. Final report. Brown, L.F.; English, J. 
(Colorado Univ., Boulder (USA)). 1982. Contract ACO1- 
76ET10441. 10p. NTIS, PC A02/MF AO1. Order Number 
DE83000951. 

A feasibility study of the use of non-equilibrium molecular 
energy distributions for the enhancement of the reaction velocity of 
the steam-coal char reaction has been carried out. The literature on 
the steam-carbon reaction has been examined. It is concluded that 
the evidence which supports the rate-limiting process as being the 
desorption of a surface oxide species in the form of carbon monox- 
ide is quite convincing. Another part of this now-generally-accept- 
ed mechanism has the oxygen-exchange step in equilibrium. For the 
rate of the usual rate-limiting step to be increased by laser radiation, 
the carbon-carbon bond adjacent to the adsorbed oxygen species 
would have to be excited. The vibrational frequency of this bond is 
unknown, but the wavelength corresponding to this frequency is 
most probably somewhere in the range of 3-5 zm. Lasers emitting 
light of the proper wavelength at sufficient power are now being 
developed, but are not yet available. It is recommended that further 
research be carried out to identify the frequency of the critical 
bond in the rate-limiting step of the steam-coal char reaction, that 
the surface diffusion step in this reaction be investigated to deter- 
mine its effect on the reaction rate, and that some other gas-solid 
reaction systems be investigated so as to develop the techniques 
necessary for a successful study of the steam-coal char system. If 
these techniques are perfected, then when the appropriate laser be- 
comes available within the next few years, the effect of laser radi- 
ation on the steam-coal char system may be studied in detail. The 
reaction, in theory, has good potential for stimulation by this tech- 
nique, and should be investigated further. 


3922 @DOE/ET/10673—T) Oxydesulfurization of coal 
report, 12 January 1977-30 November 1978. 


particles, Final 

Slagle, D.J.; Shah, Y.T. (Pittsbur 
Dept. of Chemical and Petroleum 
Contract AC02-77ET 10473. 91p. NTI 
Order Number DE83001627. 


Univ., PA (USA). 
i eering). Mar 1979. 
» PC A05/MF AOl. 
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The kinetics of the pyritic sulfur, organic sulfur and carbon 
oxidation reactions for the Upper Freeport coal were investigated. 
Experiments were conducted in a semi-batch reactor to establish 
the effects of residence time (0 to 40 mins), temperature (150°C to 
210°C), partial pressure of oxygen (100 psig to 500 psig), and total 
pressure (500 psig to 1000 psig) on the rates of these reactions. The 
experimental results indicated that the pyritic sulfur reaction rate is 
first order with respect to sulfur and a half order with respect to 
the partial pressure of oxygen. It is independent of the total pres- 
sure in the system. Both the carbon oxidation and organic sulfur re- 
actions are zero order with respect to carbon and organic sulfur re- 
spectively. The activation energies for all three reactions agree 
closely with those reported in the literature. 


3923 (DOE/ET/10518—T4) Catalytic coal liquefaction. 
Final report. Weller, S.W. (State Univ. of New York, Buffa- 
© (USA). Dept. of Chemical Engineering). 1981. Contract 
AC22-76ET10518. 55p. NTIS, PC A04/MF AO1. Order 
Number DE83001098. 


Monolith catalysts of MoO3;-CoO-AbLO; were prepared and 
tested for coal liquefaction in a stirred autoclave. In general, the 
monolith catalysts were not as good as particulate catalysts pre- 
pared on Corning alumina supports. Measurement of O2 chemisorp- 
tion and BET surface area has been made on a series of Co/Mo/ 
AlkOs catalysts obtained from PETC. The catalysts were derived 
from Cyanamid 1442A and had been tested for coal liquefaction in 
batch autoclaves and continuous flow units. MoO;-AlO; catalysts 
over the loading range 3.9 to 14.9 wt % MoOs have been studied 
with respect to BET surface (before and after reduction), O2 che- 
misorption at -78°C, redox behavior at 500°C, and activity for cy- 
clohexane dehydrogenation at 500°C. In connection with the fate 
of tin catalysts during coal liquefaction, calculations have been 
made of the relative thermodynamic stability of SnChk, Sn, SnOz, 
and SnS in the presence of H2, HCl, H2S and H2O. Ferrous sulfate 
dispersed in methylnaphthalene has been shown to be reduced to 
ferrous sulfide under typical coal hydroliquefaction conditions (1 
hour, 450°C, 1000 psi initial p/sub H2/). This suggests that ferrous 
sulfide may be the common catalytic ingredient when either (a) fer- 
rous sulfate impregnated on powdered coal, or (b) finely divided 
iron pyrite is used as the catalyst. Old research on impregnated fer- 
rous sulfate, impregnated ferrous halides, and pyrite is consistent 
with this assumption. Eight Co/Mo/AlOs catalysts from commer- 
cial suppliers, along with SnCh, have been studied for the hydro- 
treating of 1-methylnaphthalene (1-MN) in a stirred autoclave at 
450 and 500°C. 


3924 (DOE/ET/10532—T7) Refining and upgrading of 
synfuels from coal and oil shales by advanced catalytic proc- 
esses. Quarterly report, April-June 1982. Sullivan, R.F. 
(Chevron Research Co., Richmond, CA (USA)). Aug 1982. 
Contract AC22-76ET10532. 35p. (FE—2315-80). NTIS, PC 
A03/MF AOl1. Order Number DE82022011. 

Samples of EDS and H-Coal distillates were hydrotreated at 
different severity levels for biological studies to be conducted at 
Oak Ridge National Laboratory. Sample preparation conditions 
were purposely selected to obtain a broad range of processing se- 
verities. Pilot plant tests for this added task are now complete. 


3925 (DOE/ET/13013—T1) Structural-mechanics simu- 
lations associated with underground coal gasification. Final 
report, May 1, 1976-July 31, 1979. Advani, S.H. (Ohio State 
Univ., Columbus (USA). Dept. of Engineering Mechanics). 
1979. Contract AS05-76ET13013. 79p. NTIS, PC A05/MF 
A01. Order Number DE83000358. 

Portions of document are illegible. 

This report presents experimental and theoretical results re- 
lated to the structural and fracture mechanics evaluations on UCC. 
The experimental investigations include elevated temperature test- 
ing of bituminous coal mechanical properties and associated over- 
burden along with their fracture characterization. The analytical 
studies entail subsidence, roof and combustion front stresses, frac- 
ture, and permeability simulations. 
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3926 (DOE/ET/13397—12) Studies in coal liquefaction 
with application to the SRC and related processes. Quarterly 
report, August 1981-October 1981. Tarrer, A.R.; Guin, J.A.; 
Curtis, C.W. (Auburn Univ., AL (USA). Coal Conversion 
Lab.). 1981. Contract AC22-79ET13397. 152p. NTIS, PC 
A08/MF A01. Order Number DE83001028. 

Model compound reactions were studied to evaluate the ef- 
fects of mass transfer, solvent type, solvent blending, hydrogen par- 
tial pressure, temperature, reactant concentration, additive loading 
and its preparation, etc. Naphthalene hydrogenation and benzothio- 
phene hydrodesulfurization were investigated under the conditions 
comparable to commercial coal liquefaction and related processes. 
Both of these reaction systems were observed to be surface reaction 
controlled under the reaction conditions used in this work. Certain 
aromatic compounds were observed to cause a reduction in the re- 
action rates of naphthalene and benzothiophene. Single stage coal 
dissolution was investigated using tetralin as a hydrogen donor sol- 
vent and a commercial cobalt-molybdate catalyst. A spinning basket 
system was developed to allow injection of the catalyst at a desired 
time in the reaction cycle. This catalyst injection technique proved 
to be reliable for the exploratory work done here. The degree of 
catalyst deactivation was rated by comparing the activities of the 
spent catalyst for model compound (naphthalene and cumene) reac- 
tivities relative to those of the fresh catalyst. No substantial reduc- 
tion in deactivation was observed to result with delayed contacting 
of the catalyst with the coal-tetralin reaction mixture. The effect of 
reaction temperature on the initial rate of catalyst deactivation was 
also studied. 


3927 - (DOE/ET/13397—13) Studies in coal liquefaction 
with application to the SRC and related processes. Quarterly 
report, November 1981-January 1982. Tarrer, A.R.; Guin, 
J.A.; Curtis, C.W. (Auburn Univ., AL (USA). Coal Conver- 
sion Lab.). 1982. Contract AC22-79ET13397. 155p. NTIS, 
PC A08/MF AO1. Order Number DE83000835. 

Portions of document are illegible. 

The concentration of hydroaromatics in a coal liquefaction 
solvent is regarded as a significant factor in the determination of 
solvent quality. An analytical method is described based on catalyt- 
ic solvent dehydrogenation (CSD) for the measurement of transfer- 
able hydrogen, including hydroaromatic sources, in a solvent. The 
dehydrogenation of several model compounds in the presence of 
Pd/CaCOs; was conducted under batch conditions. Hydroaromatics 
containing six-member rings were found to dehydrogenate effec- 
tively. Lesser degrees of dehydrogenation were found for alkyl-sub- 
stituted aromatics and saturated compounds. CSD was applied to a 
series of hydrogenated creosote oils plus several light recycle oils. 
The normalized H2 volumes obtained by CSD could be correlated 
with the coal-dissolution ability of the creosote oils. It was not pos- 
sible to include the light recycle oils in the same correlation. '*C- 
NMR was used to measure the transferable hydrogen of selected 
hydrogenated creosote oils and light recycle oils. Values of trans- 
ferable hydrogen determined by “C-NMR were generally larger 
than the corresponding values obtained by CSD. A smooth correla- 
tion was found between coal conversion and transferable hydrogen 
as measured by **C-NMR. The light recycle oils could not be fitted 
to the curve defined by the creosote oils. Minerals indigenous to 
coal provide an internal but weak source of catalytic activity 
during liquefaction reactions. A sensitive probe reaction, cyclohex- 
ene hydrogenation/isomerization, was used to compare the catalyt- 
ic activity of several clay minerals, oxides used as catalyst supports, 
pyrite and liquefaction residue ashes. 


3928 (DOE/ET/14700—10) Chemistry and catalysis of 
coal liquefaction catalytic and thermal upgrading of coal 
liquid and hydrogenation of CO to produce fuels. Quarterly 
progress report, January-March 1982. Wiser, W.H. (Utah 
Univ., Salt Lake City (USA). Dept. of Mining and Fuels 
Engineering). Jun 1982. Contract AC22-79ET14700. 9ip. 
NTIS, PC A05/MF A0O1. Order Number DE82020554. 

ESCA studies on Mo-supported catalysts have shown that a 
high degree of dispersion of the Mo phase is associated with a spe- 
cific interaction with alumina. Changes in catalytic activity for 
HDS and hydrogenation with different supports are explained by 
differences in the monolayer cluster size. When alumina is absent 
from the support, three-dimensional MoS, crystallites are formed, 
which exhibit lower catalytic activity. 
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3929 (DOE/ET/14700—12) Chemistry and catalysis of 
coal liquefaction: catalytic and thermal upgrading of coal 
liquid and hydrogenation of CO to produce fuels. Quarterly 
progress report, July-September 1982. Wiser, W.H. (Utah 
Univ., Salt Lake City (USA). Dept. of Fuels Engineering). 
Sep 1982. Contract AC22-79ET14700. 88p. NTIS, PC A05/ 
MF AO1. Order Number DE83001403. 

Portions of document are illegible. 

A series of Co and Ni promoted 8% Mo/AlkOs catalysts 
was evaluated for HDS, hydrogenation and HDN of model com- 
pounds in a high pressure reactor. At low promoter level, the Co- 
containing catalyst was better for HDS, but at high levels, the Ni 
catalyst was superior for hydrogenation and HDN. Pressures of He 
or He up to 70 atm had no effect on effective (pore) diffusivities of 
aromatic compounds in activated alumina supports. 


3930 (DOE/ET/14705—39) BI-GAS pilot plant. Quar- 
terly technical progress report, 1 October-31 December 1981. 
(Stearns-Roger, Inc., Denver, CO (USA)). [nd]. Contract 
AC01-80ET14705. 29p. NTIS, PC A03/MF AOl. Order 
Number DE83001424. 

This quarter a number of modifications and repairs were 
made and an operating program was developed in preparation for 
Test G-18, the first test in which Pittsburgh seam coal will be gasi- 
fied. A material balance program for the data acquisition system 
has been completed. Work on computer control of the gas chroma- 
togyaphs continued in anticipation of a gasifier test in late January. 
Present plans for future programming include development of an 
energy-balance routine and further refinements to the working 
system. A preliminary study of the factors affecting the pressure 
drop in the lower solids feed legs of the gasifier has been complet- 
ed. The results indicate that when solids feeds are stabilized it may 
be possible to use the pressure drop across the lower leg as a meas- 
ure of solids flow. This method would be simple and also have the 
advantage that solids flow could be obtained directly without the 
need for calibration with a known solids flow. 


3931 (DOE/ET/14705—40) BI-GAS pilot plant. Quar- 
terly technical progress report, 1 January 1982-31 March 
1982. (Stearns-Roger, Inc., Denver, CO (USA)). 1982. Con- 
tract AC01-80ET14705. 69p. NTIS, PC A04/MF AOl1. 
Order Number DE83001431. 

Final preparations were made for Test G-18, which had been 
scheduled to start the week of January 25. Checkouts were com- 
pleted on the Emergency Shutdown, Oxygen/Nitrogen and lock- 
hopper systems to insure proper operation after several months of 
shutdown and a period of extremely cold weather. In addition to 
these system checks, training was conducted for operations and en- 
gineering personnel on the Claus sulfur recovery unit. This unit had 
been scheduled for startup in Test G-18 due to the high sulfur con- 
tent of Pittsburgh Seam coal, which will be used for the first time 
in BI-GAS operation. Along with the equipment training, classes 
were conducted on H2S and SO: hazards and the safety devices 
that will be used in the sulfur recovery area. Finally, additional 
programming and testing were done to the Data Acquisition 
System to expand its abilities in analyzing and presenting plant 
operational data. Test G-18 was conducted February 19-23, 1982, 
with: 3.1 hours of coal feed to the gasifier, 1 hour of char feed, and 
14.25 hours of char burner firing. Pittsburgh seam coal was utilized 
for the first time in Test G-18. At the given gasifier conditions, 
char agglomeration occurred, creating larger size material that 
caused pluggage of the feed legs and vessel shortly after initiation 
of coal feed. The test was terminated due to pluggage in the char 
feed legs and vessel, 


3932 (DOE/ET/14705—41) BI-GAS pilot plant. Quar- 
terly technical progress report, 1 April 1982-30 June 1982. 
(Stearns-Roger, Inc., Denver, CO (USA)). 1982. Contract 
AC01-80ET14705. 74p. NTIS, PC A04/MF AOl. Order 
Number DE83001738. 

BT-GAS pilot plant tests G-19, G-19A and G-19B are de- 
scribed. Operation was improved by modifications which had been 
made, but was not completely trouble-free. Inventory control soft- 
ware was developed to store all required inventory information re- 
quired and to retrieve this information via a CRT terminal. (LTN) 
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3933 ite BI-GAS pilot plant. Quar- 
terly progress report, 1 July 1982-30 
1982. mmandieae i OB , Inc., Denver, CO a a 1982. Con- 
tract AC21-80ET14705. 20p. NTIS, PC A02/MF AOI. 
Order Number DE83002934. 

No gasifier tests were conducted during the month of July, 
1982. At the end of June, Stearns-Roger and the Department of 
Energy agreed on a contract modification which extended the 
project through February of 1983. However, no gasifier testing will 
be performed during this period; under the terms of the contract, 
reversible plant mothballing work will be accomplished by plant 
personnel through November. Final mothballing is to be completed 
by a reduced work force in December if no further funds are ap- 
propriated. Personnel continued to work on the deactivation of the 
pilot plant throughout August, 1982. It is estimated that nearly fifty 
percent of the scheduled tasks have been completed. Work on de- 
activation of the BI-GAS Pilot Plant continued through September, 
1982. It is estimated that nearly eighty percent of the scheduled 
tasks have been completed. Only reversible mothballing activities 
are being performed until the end of November. If further funds are 
appropriated, the plant will be reactivated. 


eee 14806—27-Vol.1) Evaluation of coal 
caeeiie and metal residues as coal-liquefaction catalysts. 
Final report. Garg, D.; Givens, E.N.; Schweighardt, F.K.; 
Tarrer, A.R.; Guin, LA; Curtis, CW; Huang, W.J.; Shrid- 
harani, K.; Clinton, J.H. (Air Products and Chemicals, Inc., 
Allentown, PA (USA); Auburn Univ., AL (USA)). Feb 
1982. Contract AC22-79ET 14806. 481p. NTIS, PC A21/MF 
A01. Order Number DE83000164. 

Portions of document are illegible. 

The catalytic activity of various minerals, metallic wastes, 
and transition metals was investigated in the liquefaction of various 
coals. The effects of coal type, process variables, coal cleaning, 
catalyst addition mode, solvent quality, and solvent modification on 
coal conversion and oil production were also studied. Coal conver- 
sion and oil production improved significantly by the addition of 
pyrite, reduced pyrite, speculite, red mud, flue dust, zinc sulfide, 
and various transition metal compounds. Impregnation and molecu- 
lar dispersion of iron gave higher oil production than particulate in- 
corporation of iron. However, the mode of molybdenum addition 
was inconsequential. Oil production increased considerably both by 
adding a stoichiometric mixture of iron oxide and pyrite and by si- 
multaneous impregnation of coal with iron and molybdenum. Hy- 
drogenation activity of disposable catalysts decreased sharply in the 
presence of nitrogen compounds. The removal of heteroatoms from 
process solvent improved thermal as well as catalytic coal liquefac- 
tion. The improvement in oil production was very dramatic with a 
catalyst. 


3935 (DOE/ET/14806—27-Vol.2) Evaluation of coal 
minerals and metal residues as coal-liquefaction catalysts. 
(Auburn Univ., AL (USA). Coal Conversion Lab.). Feb 
1982. Contract AC22-79ET 14806. 180p. NTIS, PC A09/MF 
A01. Order Number DE83000165. 

Portions of document are illegible. 

Under DOE Contract No. DE-AC22-79ET14806, Air Prod- 
ucts and Chemicals, Inc., subcontracted Auburn University Coal 
Conversion Laboratory to perform exploratory studies on the use 
of minerals and by-product metallic wastes in coal liquefaction. 
Under this program Auburn University conducted an extensive 
screening program on numerous materials from which the more 
active or interesting ones were further investigated in the continu- 
ous process development units (PDU) at Air Products. In Volume 
1 of the final report a number of the results from those tests are 
summarized for comparison with the PDU results. Because of the 
very extensive and detailed work performed at Auburn University, 
a portion of that work is not included in Volume 1. Therefore, in 
order to fulfill the requirements of the contract with DOE, a com- 
pilation of the work performed by Auburn University is submitted 
in Volume 2. The information from the Auburn University work 
was compiled from a sequence of monthly reports submitted to air 
Products and Chemicals, Inc., during the course of the program. 
Because of the very large numbers of screening runs conducted at 
Auburn, the overlap between these reports is minimal. This work 
presents in some detail the various stages of development of screen- 
ing procedures and analytical methods that were developed. The 


reader should also find them extremely informative as 
eration of ideas that developed during this program. 

ported in this volume went beyond simple screening 

sive exploratory studies as well as basic studies on the behavior 
reactants and catalysts were performed. These results 
basic and exploratory studies impacted on the overall direction 
this program. 


3936 (DOE/ET/14806—27-Vol.3) Characterization of 
selected Ohio coals to predict their conversion behavior rela- 
tive to 104 North American Coals. Whitacre, T.P.; Hunt, 
T.J.; Kneller, W.A. (Toledo Univ., OH (USA). Or, 
Carbon Facility). Feb 1982. Contract AC22-79ET 14806. 
220p. NTIS, PC Al10/MF AO0l. Order Number 
DE83000166. 

Portions of document are illegible. 

Twenty-six coal samples from Ohio were collected as 
washed and seam samples, and lithobodies within the seams. Char- 
acterization of these samples included determination of % maceral, 
% anti R/sub max/, LTA, chlorine content and proximate/ultimate 
and qualitative mineral analyses. These data were compared to data 
from a similar project by Yarzab, R.F., et al., 1980 completed at 
Pennsylvania State University using tetralin as the hydrogen donor 
solvent. The characteristics of these coals were correlated with lig- 
uefaction conversion and other data accrued on 104 North Ameri- 
can coals by statistical analyses. Utilizing percent carbon, sulfur, 
volatile matter, reflectance, vitrinite and total reactive macerals, Q- 
mode cluster analysis demonstrated that Ohio coals are more simi- 
lar to the coals of the Interior province than to those of the Appa- 
lachian province. Linear multiple regression analysis for the 104 
North American coals provided a prediction equation for conver- 
sion (R = .96). The predicted conversion values for the samples 
range from 58.8 to 79.6%, with the Lower Kittanning (No. 5) and 
the Middle Kittanning (No. 6) coal seams showing the highest pre- 
dicted percent conversion (respectively, 73.4 and 72.2%). The mod- 
erately low FSI values for the No. 5 and No. 6 coals (respectively, 
2.5 and 3) and their moderately high alkaline earth content (respec- 
tively, 0.69 and 0.74%) suggest that these coals possess the best 
overall properties for conversion. Stepwise regression has indicated 
that the most important coal characteristics affecting conversion 
are, in decreasing order of importance: % volatile matter, % vitrin- 
ite and % total sulfur. Conversion processes can be expected to 
produce higher yields with Ohio coals due to the presence of such 
mineral catalysts as pyrite and kaolinite. It is believed that the pres- 
ence of these disposable catalysts increases the marketability of 
Ohio coals. 


3937 (DOE/EV/10237—3) Identification of sulfur he- 
terocycles in coal liquids and shale oils. Technical progress 
report, 1 August 1979-31 October 1982. Kong, R.C.; Willey, 
C.; Later, D.W.; Campbell, R.M.; Lee, M.L.; Tominaga, Y.; 
Iwao, M.; Pratap, R.; Tedjumulia, M.; Castle, R.N. 
(Brigham Young Univ., Provo, UT (USA). ‘Dept. of Chem- 
istry; University of South Florida, Tampa (USA). Dept. of 
Chemistry). 1982. Contract ACO02.79EV10237, 305p. NTIS, 
PC Al14/MF AO1. Order Number DE83002271. 

Portions of document are illegible. 

A chemical class fractionation method was developed to sep- 
arate synfuels into fractions according to chemical functionality: 
i.e., aliphatic hydrocarbons; neutral polycyclic aromatic compounds 
containing polycyclic aromatic hydrocarbons (PAH), polycyclic 
aromatic sulfur heterocycles (PASH), and polycyclic aromatic 
oxygen heterocycles (PAOH); secondary nitrogen polycyclic aro- 
matic heterocycles (i.e. carbazole); amino polycyclic aromatic hy- 
drocarbons (APAH), and tertiary nitrogen polycyclic aromatic he- 
terocycles (i.e. acridine); and hydroxyl polycyclic aromatic hydro- 
carbons (HPAH). The neutral fraction was further treated in order 
to isolate the PASH fraction for additional studies of this class of 
compounds. Isolated PASH fractions of synfuels were analyzed by 
gas chromatography with SE-52 capillary columns. However, the 
isomeric PASH needed greater resolution than provided by these 
columns. Studies were conducted using Superox 20M for 3-ring 
PASH, and mixed phases of liquid crystals with SE-52 or a 
poly(mesogen/methyl)- siloxane for 3-, 4, and 5-ring PASH. 
Sulfur-selective detection was used for preliminary screening for 
sulfur compounds in the PASH fraction, while gas chromatogra- 
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phic mass spectrometry was useful for assigning molecular weights. 
Over 100 PASH were synthesized, and the retention indices of 
these PASH were measured and compared with those determined 
from synthetic fuel fractions. Three-, four- and five-ring standard 
PASH were tested for mutagenic activity using the Ames method. 
The results provide a good picture of the PASH in various synthet- 
ic fuels and should be valuable in understanding the composition 
and environmental consequences of the PASH in synfuel products. 
203 references. 


3938 (DOE/FE/05120—T4) Design and development of 
a high-velocity wedge separator for particle removal in coal- 
gasification plants. Quarterly report, July 1-September 30, 
1982. Linhardt, H.D.; Boone, C.G.; Bosco, G.B.; Beveridge, 
J.H. (Linhardt and Associates, Inc., Newport Beach, CA 
(USA)). 15 Oct 1982. Contract AC01-81FE05120. 43p. 
NTIS, PC A03/MF A0O1. Order Number DE83000536. 

Portions of document are illegible. 

The objective of the present program is to develop an effi- 
cient high temperature particle separator (HTPS) which enables 
control of fines in pressurized, high temperature gasifiers at design 
temperatures of about 1800°F. The HTPS development of Linhardt 
& Associates, Inc. (L & A), points toward significant reduction in 
equipment size. The HTPS approach is also needed in order to con- 
sider installation of a reliable heat recovery subsystem. The design 
of the hot test hardware has been completed and manufacturing of 
test articles and related test hardware is being compelted. In order 
to demonstrate and evaluate the HTPS (high temperature particle 
separator), peformance at elevated temperatures and realistic flow 
conditions, a full flow test of an array of 45 HTPS-elements has 
been contracted with the TDC facility of the Synthetic Fuels Divi- 
sion of Westinghouse in Madison, Pennsylvania. All interfaces have 
been resolved and testing is scheduled in mid-September. Concur- 
rently, a five element array will be tested in the L & A hot test 
loop at temperatures and pressures not available at the TDC facili- 
ty. 


3939 (DOE/MC/14399—T3) CNG acid-gas-removal 
process. Technical progress report 4 for the period 1 August 
1981-31 October 1981. Adler, R.J.; Auyang, L.; Brown, 
W.R.; Cook, W.J.; Keyvani, M.; Liu, Y.C. (Helipump 
Corp., Cleveland, OH (USA)). Dec 1981. Contract AC21- 
80MC14399. 45p. NTIS, PC A03/MF A0O1. Order Number 
DE82022218. 

Four tasks were active: design and construction of a bench- 
scale triple-point crystallizer; equilibrium data acquisition, crystal- 
lizer separation factors for several sulfur-containing molecules and 
trace contaminants, and slurry pumping. A new design for the 
CNG crystallizer has been completed. A control scheme was de- 
vised for the new design. Equipment sizing, selection, and procure- 
ment is in progress. Equilibrium data acquisition has been complet- 
ed. Five component vapor-liquid equilibrium data for gas mixtures 
representative of BCR Bi-Gas and Exxon catalytic gasifier crude 
gases were measured. The experimental data agree very well with 
the equilibrium data estimated by computer calculations. Separation 
factors were determined for the binary systems carbon dioxide/hy- 
drogen sulfide, carbon dioxide/carbonyl sulfide, carbon dioxide/ 
ethane, carbon dioxide/ethylene, and carbon dioxide/methyl mer- 
captan. For each system, sharp separation was observed in one 
stage of crystallization. In the slurry pumping project the height of 
liquid leg between the free flashing surface and the pump centerline 
is being varied to determine the minimum suction head needed for 
pumping slurry. The pump in current use is a MICROPUMP gear 
pump. 


3940 (DOE/MC/14705—5) Coal-conversion support 
studies. Project 61046 quarterly report, November 19, 1981- 
February 18, 1882. (Institute of Gas Technology, Chicago, 
IL (USA)). Oct 1982. Contract AC21-80MC14705. 115p. 
NTIS, PC A06/MF A0O1. Order Number DE83000059. 

Portions of document are illegible. 

The entrainment unit was modified slightly to improve the 
previously developed technique for measuring the solids entrain- 
ment rate. Several tests were conducted with -40+400 mesh 
Ottawa sand at system pressures of 50, 150, 300 and 450 psig and at 
various fluidization velocities to determine the effects of pressure 
and bed fluidizing-gas velocity on the entrainment rate. The initial 
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entrainment rate (E/sub i/) was found to be proportional to the 
2.11, 4.33, 5.67, and 8.44 powers of the gas velocity at the four op- 
erating pressures. The results were also analyzed to estimate the ef- 
fects of pressure and gas velocity on the specific entrainment rate 
(E/sub s/) of particles that were 49, 58, 69, and 83 microns in diam- 
eter. The E/sub s/ for each particle size increased significantly 
with system pressure and gas velocity. The entrainment rate was 
found to increase much more rapidly with increasing gas velocity 
at higher pressures than at lower pressures. Tests were conducted 
to determine the effects of temperature, gas velocity, and oxygen 
concentration on the tendency of coal chars to sinter in fluidized 
beds. Tests were also conducted to determine the effect additional 
fluidizing gas in the ring below the distributor nozzles had on the 
sintering tendency of coal chars. At 1600°F, the distributor nozzles 
were clean; at 1650°F, the nozzles were coated with a layer of ash. 
The sinters formed at 1775°F were slightly larger and heavier than 
those formed at 1825°F. It was observed that the quantity of sinters 
decreased with a decreasing oxygen input rate. At 1650°F, the ad- 
dition of fluidizing gas in the ring below the distributor nozzle did 
not have any apparent effect on char sintering. Certain other results 
are also described. (LTN) 


3941 (DOE/MC/16372—2) Simultaneous high-tempera- 
ture removal of alkali and particulates in a pressurized gasifi- 
cation system. Second quarterly project report, July 1981- 
September 1981. Mulik, P.R.; Alvin, M.A.; Bachovchin, 
D.M. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA)). Dec 1981. Contract AC21-81MC16372. 14ip. 
NTIS, PC A07/MF A0O1. Order Number DE83003360. 

Portions of document are illegible. 

This program is directed at performing experimental and 
analytical investigations, system designs, and cost estimates to as- 
certain the feasibility of using aluminosilicate-based getters for con- 
trolling alkali in pressurized gasification systems. Its overall objec- 
tive is to develop a comprehensive plan for evaluating a scaled-up 
version of the gettering process as a unit operation or as an integral 
part of a particulate removal device. This report describes work 
completed on thermodynamic projections, getter selection and 
qualification, and system performance projections during the 
second three months of the project. Work on the thermodynamic 
projections is complete with one exception: estimating alkali stabili- 
ties as a function of trace contaminants for various process systems. 
Getter selection and qualification efforts involved additional kinetic 
studies utilizing both our bench-scale and TGA units. Finally, 
system performance projections entailed using available kinetic data 
on activated bauxite to evaluate two models based on reversible re- 
action mechanisms. In turn, the models were used to update the 
size requirements of a full-scale packed bed. 


3942 (DOE/METC—82-60) Fabri-Valve Knife Gate 
Valve: METC SOA Test Valve No. A-11 and Test Valve No. 
A-11R - Lockhopper Valve testing and development project. 
Summary test report. Chester, S.O.; Carter, C.R.; Griffith, 
R.A. (EG and G, Inc., Morgantown, WV (USA)). Jul 1982. 
58p. NTIS, PC A04/MF AO1. Order Number DE83001406. 

Portions of document are illegible. 

The 6-inch ANSI Class 600 Fabri-Valve Knife Gate Valve 
(METC SOA Test Valve No. A-11) accumulated 313 cycles in the 
Valve Static Test Unit (VSTU) and 684 cycles in the Valve Dy- 
namic Test Unit (VDTU). Following modifications, METC SOA 
Test Valve No. A-11R accumulated 1699 cycles in the VSTU and 
1392 cycles in the VDTU. The test valve satisfactorily completed 
all static test runs conducted at 70°F (ambient), 300°F, and 600°F. 
During the initial dynamic tests using limestone as the test medium, 
internal leakage rates exceeded the maximum allowable rate. Exces- 
sive leakage occurred due to solids accumulation in the seat area, 
preventing proper closure. Following the addition of the seat purge 
system, this problem was eliminated. However, subsequent testing 
in the VDTU revealed excessive leakage rates once again. The 
problem appeared to have been caused by improper alignment of 
the gate and seat. With appropriate modifications, the Fabri-Valve 
Knife Gate Valve could have potential for use in solids-discharge 
lockhopper service. 
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3943 (DOE/OR/05041—1) Testing and evaluation of 
first generation prototype seals for the high-pressure rotary 
piston coal feeder. Final report. Gencsoy, H.T. (West Vir- 
ginia Univ., Morgantown (USA). Dept. of Mechanical En- 
gineering and Mechanics). Oct 1980. Contract AS05- 
76OR05041. 39p. NTIS, PC A03/MF AO1. Order Number 
DE83002265. 

First generation prototype seal units designed for the High 
Pressure Rotary Piston Coal Feeder (HPRPCR) were investigated 
for assembly and testing. Three different seal units having as pri- 
mary seals EPDM rubber, Teflon, and polyimide carbon composite, 
bonded onto an epoxy glass fabric laminate, and EPDM as second- 
ary seals were considered using the HPRPCF test stand. Due to 
fabrication errors in many critical dimensions of the HPRPCF test 
stand affecting the positioning of the seal assembly-seal guard unit 
in the final assembly, effective sealing could not be achieved to per- 
form test objectives as stated in METC Task Order dated 6/21/79. 
Instead, the seal and feeder assembly were investigated, preliminary 
sealing and wear tests were run, and problems affecting sealing ef- 
fectiveness of the test unit were identified. Recommendations and 
suggestions are made to alleviate these problems in a long-term or 
short-term approach. The long-term approach requires basic 
changes in the feeder and seal assembly design, whereas minimal 
modifications will be required in the short-term approach to pro- 
vide the necessary sealing capabilities and to perform all tests ac- 
cording to the original objectives of this investigation. 4 figures, 1 
table. 


3944 (DOE/PC/30018—6) Partial liquefaction of coal 
by flash hydropyrolysis, Phase IV. Final technical report. 
Combs, L.P. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group). 12 Nov 1982. Contract 
AC22-80PC30018. 306p. (ESG-DOE—13390). NTIS, PC 
A14/MF AO1. Order Number DE83002167. 

Portions of document are illegible. 

This is the final technical report on Rockwell International's 
research and development work for the Department of Energy for 
production of liquid hydrocarbons from coal via short-residence- 
time, entrained-flow flash hydropyrolysis (FHP). The report covers 
the fourth and final phase of investigations that spanned more than 
six years. Phase IV studies were centered around testing a 1-ton/h 
coal hydroliquefaction process development unit (PDU). Following 
facility modifications to improve material recoveries, 30 PDU tests 
were conducted in brief series of tests addressing specific objec- 
tives. In conjunction with the PDU testing, two supporting experi- 
mental studies were conducted. In the first, a material surveillance 
activity, small specimens of several metal alloys were exposed to 
the PDU reaction environment and then evaluated. In the second, a 
cold-flow investigation of dense-phase flow feeding, both pulver- 
ized coal and a typical FHP by-product char were fed at elevated 
pressures. An analytical model for uniform dense-phase plug flow 
of solids correlated quite well the experimental coal flow rate as a 
function of overall feed system pressure drop. Liquid product sam- 
ples from a few of the PDU tests were subjected to indepth charac- 
terization of their chemical make-up and properties. Through com- 
parison with other studies of coal liquids from other liquefaction 
processes and with conventional petroleum processing technology, 
a preliminary engineering study estimated processing requirements 
for upgrading the PDU liquid products and estimated potential 
costs of such upgrading. 


3945 (DOE/PC/30219—T3) Theoretical and experimen- 
tal studies of fixed-bed coal-gasification reactors. Annual 
technical progress report, September 1, 1981-August 30, 1982. 
Joseph, B. (Washington Univ., St. Louis, MO (USA)). Sep 
1982. Contract FG22-80PC30219. 24p. NTIS, PC A02/MF 
AO01. Order Number DE83001388. 

One of the oldest and best known methods for gasifying coal 
is the fixed-bed coal gasification process. This research is aimed at 
obtaining a better understanding of the fixed-bed gasification reac- 
tor through modeling studies and laboratory scale reactor studies. 
The objectives are two-fold: (1) to conduct experimental tests using 
a laboratory fixed-bed reactor in order to validate basic trends pre- 
dicted by current models. The experimental results will enable the 
identification of unknown parameters in the model; and (2) to 
expand existing models by removing some of the simplifying as- 
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sumptions made by including short-term dynamic effects, and by in- 
corporating radial variations in temperature and concentration. Al- 
though considerable attention has been paid in the recent past to 
model fixed-bed gasifiers, little or no effort has been made to obtain 
laboratory confirmation of assumptions made in the model and in 
the use of such data to determine model parameters. The research 
under this contract is aimed at filling this gap. 


3946 (DOE/PC/30232—T4) Pollutants from coal-con- 
version processes. Fourth progress report, June 1-August 31, 
1982. Ferrell, J.K.; Felder RD R.M. (North Carolina a 
Univ., Raleigh (USA). Dept. of Chemical Engi 

1982. "Contract FG22-80PC30232. 36p. NTIS, PC A03 
A01. Order Number DE83000584 

Portions of document are illegible. 

A New Mexico subbituminous coal and a North Carolina 
peat have been gasified in the North Carolina State University 
pilot-scale fluidized bed reactor, and the make gases have been sub- 
jected to various cleaning . All gaseous and condensed- 
phase effluent streams in the plant were analyzed, and potentially 
hazardous species in these streams were identified and quantified. 
This report summarizes the results. 


3947 (DOE/PC/30243—T4) Experimental study of the 
multiple steady states in an adiabatic reac- 
tor. Annual progress report, September 1, 1981-August 31, 
1982. Shah, Y.T. (Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering). Sep 1982. Contract 
FG22-80PC30243. 32p. NTIS, PC A03/MF AO1. Order 
Number DE83000238. 

Based on an experimental study using an adiabatic CSTR, 
conditions exhibiting ignition and quench have been found for coal 
liquefaction. Some factors which affect this kind of thermal behav- 
ior have been identified. Under normal feed conditions for SRC-II 
operation, repeated ignition/quench behavior was demonstrated. 
No stable steady state was found in the vicinity of 450°C (and 
below 475°C). Ignition occurred at a feed temperature of about 
415°C. The low steady states observed occurred at conditions of no 
heat generation, presumably at low/no reaction of hydrogen. Some 
evidence of a preheater effect on reactor ignition was indicated but 
not systematically studied. The adiabatic reactor system developed 
to study the thermal behavior of coal liquefaction was successful. 
For the first time, data were obtained on the ignition/quench be- 
havior of an adiabatic coal liquefaction reactor operated in an open- 
loop fashion. The data obtained form the basis for further analysis 
and study. The results of this work are important to the design, 
scale-up, and control of large-scale coal liquefaction reactors, in- 
cluding the SRC-II process. 


3948 (DOE/PC/30252—T8) Hydrogen bonding in as- 
phaltenes and coal liquids. Quarterly report, August 1, 1982- 
October 31, 1982. Li, N.C.; Jones, L.; Yaggi, N.F.; Young, 
LJ. (Duquesne Univ., Pittsburgh, PA (USA). Dept. of 
Chemistry). 1982. Contract AC22-80PC30252. 22p. NTIS, 
PC A02/MF AO1. Order Number DE83001044. 

Portions of document are illegible. 

Upgraded coal-derived liquids obtained from catalytic hy- 
droprocessing of SRC-II and H-coal syncrudes have been studied 
by IR, PMR, GC/MS, and silica gel chromatography. With in- 
crease in residence time, nitrogen, oxygen, and aromatics decrease, 
accompanied by a large increase in naphthenes. Negligible hydro- 
gen-bonded material was found in the upgraded liquids. All the up- 
graded liquids show low viscosity at 298 K (1.3 to 1.4 mNsm~?), 
even though saturate and aromatic fractions varied with processing 
severity. In the aromatic-I fraction, 1-ring aromatics increase, and 
3-ring aromatics decrease, with an increase in severity of hydropro- 
cessing. GC/MS analyses indicate a remarkable qualitative similar- 
ity for saturate and aromatic fractions irrespective of syncrude 
source. Only the heavier end of the aromatic-I fraction is notice- 
ably different. Tentative identifications are made for most of the 
significant components based on mass spectra and GC retention 
times. 600-MHz PMR spectra of the upgraded SRC-II and H-coal 
liquids look identical, but NMR difference technique showed slight 
differences in concentrations of certain species between the two liq- 
uids. 





01 COAL AND COAL PRODUCTS 
0104 Processing 


3949 (DOE/PC/30299—T6) pons gee investigation 
of synfuel spray characteristics and combustion dynamics. 

technical progress report, April 1-June 30, 1982. 
(Spectron Development Labs., Inc., Costa Mesa, CA 
(USA)). Jul 1982. Zante AC22-80PC30299. 34p. NTIS, 
PC A03/MF A0O1. Order Number DE83001420. 

During the seventh quarterly reporting period, efforts were 
focused primarily on the combustion experiments. A DSI system 
was setup ad utilized to obtain droplet size and velocity meas- 
urements for both cold and burning droplet streams. An assessment 
of the influence of combustion on the DSI measurements was ob- 
tained. The spray flame test configuration was completed including 
modifications to the burner assembly which allows safe use of SRC- 
II middle distillate. The spray flame visualization study, using 
pulsed laser holography was completed. Both No. 2 fuel oil and 
SRC-II middle distillate were examined. Both cold and combusting 
sprays were measured. 


3950 (DOE/PC/40785—5) Exploratory study of coal- 
conversion chemistry. Quarterly report No. 5, May 19, 1982- 
August 18, 1982. Ross, D.S.; McMillen, D.F.; Ogier, W.C.; 
Fleming, R. H.; Hum, G.P. (SRI International, Menlo Park, 
CA (USA)). Oct 1982. Contract AC22- 81PC40785. 33p. 
NTIS, PC A03/MF A0O1. Order Number DE83002456. 

Initial runs of coal liquefaction products through the auto- 
matically switched, multicolumn, solvent-extraction/high-pressure 
liquid chromatography systems have been performed. This separa- 
tion was followed by field ionization mass spectrometric analysis of 
the volatile portions of each of the separated fractions. The separa- 
tion scheme is described, and results of one of the initial separations 
are summarized. The FIMS spectrum of one of the fractions (lower 
molecular weight nitrogen heterocycles) is presented and the types 
of information available from this less-than-ideal case (i.e., broad 
HPLC fraction) are discussed in the context of the objective of this 
subtask. We studied the thermolysis of bibenzyl in DzO at 400°C. 
The major products were toluene and stilbene. Minor products 
were benzene, ethylbenzene, styrene, diphenylmethane, and phen- 
anthrene. The recovered bibenzyl and products contained signifi- 
cant quantities of deuterium. From the degree of deuterium incor- 
poration, a statistical determination for a simple series of consecu- 
tive exchange reactions was derived. The reaction scheme involves 
an initial slow homolysis of the starting bibenzyl to yield benzyl 
radical, which, in turn, reacts with D2O to form OD. OD then rap- 
idly reacts with bibenzyl to yield bibenzyl radical, and the formed 
bibenzyl radical abstracts deuterium from the medium to form 
products. The chemistry suggested here demonstrates that water 
can act as an H-donor because it readily transfers hydrogen to or- 
ganic free radicals. We further suggest that water can generate hy- 
drogen atoms if CO is present. 


3951 (DOE/PC/40801—T4) Solvent and chemical-reac- 
tion effects in supercritical extraction of coal. Fourth quarter- 
ly technical progress report, 1 June-31 August 1982. Vasila- 
kos, N.P. (Texas Univ., Austin (USA). Dept. of Chemical 
Engineering). 1982. Contract FG22-81PC40801. 23p. NTIS, 
PC A02/MF A0O1. Order Number DE83001030. 

Supercritical gas extraction experiments were carried out 
with various organic solvents, including a homologous series of n- 
paraffins from pentane to dodecane. Some experiments involved 
mixtures and others involved polar molecules, different density and 
often covered a pressure range at a constant 400°C. Correlations 
were developed and compared with conclusions of previous au- 
thors. The results are quite detailed and, in many cases, did not 
agree with those of previous authors. (LTN) 


3952 (DOE/PC/40810—3) Synthesis of oligomeric 
models of coal-derived materials for use with GPC calibra- 
tion. Quarterly report, June-August 1982. Baltisberger, R.J.; 
Jones, M.B. (North Dakota Univ., Grand Forks (USA)). 
Sep 1982. Contract FG22-81PC40810. 15p. NTIS, PC A02/ 
MF AOl1. Order Number DE83001110. 

Portions of document are illegible. 

One important facet of the characterization of coal-derived 
materials is that of molecular weight determination. Number aver- 
age molecular weight is usually obtained by vapor pressure osmom- 
etry measurements. However, no satisfactory method is available 
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for determining weight average molecular weights. The latter 
values are useful in predicting rheological properties. Gel perme- 
ation chromatography (GPC) is a technique which should be most 
readily adaptable for this measurement. The other techniques of ul- 
tracentrifugation and light scattering are not as readily available as 
GPC. At this time, satisfactory GPC calibration standards which 
possess chemical structures similar to coal derived mterials are non- 
existent. The purpose of this study is to develop a useful set of 
GPC calibration standards for asphaltene and preaspaltene analyses. 
Our previous results suggest models in which coal derived preas- 
phaltenes and asphaltenes are composed of oligomeric aromatic 
ethers of both diaryl and furan types. We plan to synthesize a series 
of model oligomers that are in agreement with the average structur- 
al formulas of some selected coal preasphaltenes as determined by 
pmr, elemental analyses and various oxygen derivatization proce- 
dures. These model compounds will be tested for use as calibration 
standards for both high pressure gel permeation chromatographic 
and vapor pressure osmometric procedures. Their response and re- 
tention times will be compared with coal preasphaltenes to deter- 
mine the suitability of the model compounds as calibration stand- 
ards. 


3953 (DOE/PC/40812—T4) New catalysts for coal- 
liquid upgrading. Quarterly report, June 1-August 31, 1982. 
Boucher, L.J. (Western Kentucky Univ., Bowling Green 
(USA). Dept. of Chemistry). 1982. Contract FG22- 
81PC40812. 18p. NTIS, PC A02/MF A0O1. Order Number 
DE82021164. 

Portions of document are illegible. 

The objective of this project is to develop thermally stable, 
poison-tolerant catalysts that will be effective under moderate con- 
ditions in the hydrogenation or hydrodenitrogenation of nitrogen- 
containing heterocycles typical of coal liquids. The hydrogenation 
of model compounds, model compound mixtures and coal liquids 
will be carried out using the new class of catalysts, 
metallophthalocyanines [M(PC)]. The catalysts to be used are sup- 
ported on silica [M(PC)]SiO.; where M = Mn, Fe, Co, Ni, Cu, Ag, 
Mg, Pb, Sn, Mo, Rh, Rd, Pt, Os, Ir. The reduced forms, M?/sub n/ 
[M(PC)]/SiO2. where M! = Na or Li and n = 1 to 5, are to be 
prepared and their catalytic activity evaluated. The initial screening 
of the catalysts will be done using quinoline as a substrate at 300 to 
400°C and pressure of 1000 to 3000 psi He. The most effective cata- 
lysts will then be selected and used in hydrogenation of other 
model compounds like pyridine, indole, carbazole and acridine, in 
the hydrogenation of model compound mixtures and then coal liq- 
uids. The model compound mixture to be used consists of phen- 
anthrene, dibenzothiophene, dibutylsulphide, quinoline, dibenzo- 
furan and p-cresol. Coal liquids from the H-Coal process will be 
subjected to hydrotreating. A number of supported catalysts of 
[Co(PC)] have been prepared at several metal loading levels with 
three supports and tested in the hydrogenation of quinoline to 1, 2, 
3, 4 tetrahydroquinoline. Within the experimental error the support 
has no important effect on catalytic activity. 


3954 (DOE/PC/50786—1) Facile reaction/extraction of 
coal with supercritical fluids. Quarterly technical progress 
report, 1 August-30 September 1982. Venier, C.G.; Squires, 
T.G. (Iowa State Univ. of Science and Technology, Ames 
(USA). Energy and Mineral Resources Research Inst.). 
1982. Contract FG22-82PC50786. 5p. NTIS, PC A02/MF 
A01. Order Number DE83001785. 

Portions of document are illegible. 

The primary accomplishments of the first two months of the 
grant consist of the construction of a coal tar generator and exten- 
sive modification of our original supercritical reactor/extractor. 
Coal tar is believed to arise by the cleavage of weak bonds and the 
chemical capping of the reactive fragments formed thereby. Al- 
though the molecular weight is lower, the essential carbon skeleton 
of coal should remain intact. Thus, tars can serve as model materi- 
als for coal. In particular, the solubility characteristics of the tar 
might be similar to those which would be expected of coal frag- 
ments generated in acid-catalyzed depolymerization experiments or 
ionic hydrogenation. The original supercritical reactor/extractor 
has been extensively modified. Major changes are described. 
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3955 (DOE/RA/50315—1133-Vol.1-Exec.Summ.) Hig- 
gins coal-gasification/repowering study: feasibility study for 
alternate fuels. (Florida Power Corp., St. Petersburg (USA); 
Stone and Webster Engineering Corp., New York (USA); 
British Gas Corp., London; Stone and Webster Manage- 
ment Consultants, Inc., New York (USA)). Dec 1981. Con- 
tract FG01-80RA50315. 25p. NTIS, PC A02/MF AOI1. 
Order Number DE82008083. 

Portions of document are illegible. 

Florida Power obtained considerable data from this study to 
support our objective of reduced dependency on foreign oil. In ad- 
dition, ongoing investigations of new technologies will draw heav- 
ily from this study with regard to consideration of CGCC as an al- 
ternative to future base-loaded, coal-fired generation. Specifically 
with regard to the Higgins Project, the study appears to reinforce 
our initial premise that no physical barriers exist to the project. 
Certain aspects of the project were disappointing. The high capital 
cost of the process facility was not expected, nor was the high cost 
of the water and waste treatment facility. The present day (June 
1981) cost of the Higgins CGCC repowering project is estimated to 
be $485,000,000. The net electrical generating capability of the pro- 
posed facility is 372 MW at 95°F ambient temperature, increasing 
to 414 MW as the ambient temperature decreases to 59°F. For 
comparison purposes, two coal-fired 600 MW units presently under 
construction at our Crystal River site for 1982 and 1984 startup are 
currently forecast at approximately 60% of the capital cost of the 
proposed Higgins facility. These units do not include flue gas desul- 
furization. FPC intends to compare the Higgins cost to projected 
800 MW units on a North Florida site that include desulfurization 
and to new 800 MW CGCC units at the same site to obtain a better 
comparison of the cost of these alternatives. As the result of this 
study, Florida Power has developed sufficient confidence in the 
technical feasibility of the CGCC process to continue further eco- 
nomic evaluations of the option of repowering the Higgins Plant 
with a Coal Gasification/Combined Cycle installation. 


3956 (DOE/RA/50404—1232-App.A.Vol.2) Technical 
data, Final technical report, November 1980-May 1982. (Wy- 
CoalGas, Inc., Douglas, WY (USA)). 1982. Contract FC02- 
81RA50404. 295p. NTIS, PC A13/MF A0O1. Order Number 
DE83001050. 

Portions of document are illegible. 

This volume includes a description of the railway to trans- 
port the coal; possible unbalance in the electrical power supply is 
considered in detail, as well as communications, signalling, etc. The 
railway will also be used to transport ashes and sludges for waste 
disposal. Coal fines in the coal supply will be burned to generate 
power. A very brief description of the coal gasification plant and 
its components is accompanied by a printout of the dates final engi- 
neering is to be completed. Permit applications are listed and socio- 
economic factors are discussed. The financing plan is discussed in 
some detail: basically, a loan guarantee from the Synthetic Fuels 
Corporation; equity provided by investment tax credit, deferred 
taxes, AFUDC and the sponsors; price support; and gas purchase 
agreement (this whole section includes several legal details.). 
(LTN) 


3957 (DOE/RA/50404—1232-App.G) Project Village 
conceptual plans. Final technical report, November 1980-May 
1982. (WyCoalGas, Inc., Douglas, WY (USA)). 1982. Con- 
tract FC02-81RA50404. 86p. NTIS, PC A05/MF AOl1. 
Order Number DE83001062. 

ee of document are illegible. 

WyCoal Project Village is a housing facility proposed 
diane * the Wyoming Coal Gasification Project plant construc- 
tion site that would accommodate single workers in dormitory units 
and singles or couples at a recreation vehicle park. Centralized 
services and recreational facilities are also to be provided. The pro- 
vision for some mobile home units to be used in lieu of RV spaces 
has been considered but would be developed only if a strong dem- 
onstrated demand from singles and couples required such a provi- 
sion. No children will be allowed at the Project Village as accom- 
modations for families will be available in the town of Douglas. 
The development program for the Project Village calls for a total 
plan capacity of 225 living units: 1500 dormitory rooms and 750 
recreational vehicle spaces. However, the total units to be devel- 
oped will not exceed 1800 with peak employment, including cou- 


and 600 RV spaces appears appropriate for planning purposes. 


3958 (EPRI-AP—1740-Vol.2) 


Energy Applications Dept.). Oct 1982. 95p. NTIS, 


eee 
PC A05/MF A01. Order Number DE83900520. 


Portions of document are illegible. 

A computer simulation study has been conducted to investi- 
gate the process dynamics and control strategies required for oper- 
ation of an oxygen-blown, slagging, moving-bed gasifier combined 
cycle (GCC) power plant in a utility power system. The gasifier 
modeled is of the modified Lurgi type as developed by the 
Gas Corporation. This study is a continuation of a study 
moving-bed GCC control analysis. Work reported on i 
(EPRI report AP-1740) was for an air-blown, dry-ash Lurgi 
power plant and results are compared to this study. The si 
GCC plant configuration is similar to that developed i i 
EPRI economic studies (EPRI report AF-642). The computer 
model used in the air-blown, dry-ash GCC study was re-configured 
to represent the oxygen-blown slagging GCC cleanup process and a 
new gasifier model included. Gas turbine-lead and gasifier-lead con- 
trol modes were evaluated with respect to power system dynamic 
requirements. The effect of gasifier output fluctuations, as observed 
in actual gasifier process development unit operation, was modeled 
and investigated. In comparison to the air-blown GCC power plant, 
the oxygen-blown fuel Process and power 


study, the turbine-lead control mode is the preferred control strat- 
egy because it can effectively meet power system i 

The large storage volume of the cleanup system is used to advan- 
tage and control of the combined cycle is maintained close to that 
of a conventional-fueled combined cycle. The oxygen-blown system 
is more responsive than the air-blown system and can successfully 
meet power system requirements. 


Dept. of Chemical Engineering; 

Tech., Cambridge (USA). Dept. of Chemical Engineering). 
Sep 1982. 187pr NTIS, PC A09/MF A0Oi. Order Number 
DE83900144. 

A two-dimensional transient model has been developed for 
computer simulation of commercial-size, dry-ash and slagging, 
moving-bed gasifiers, based on mass and energy balances together 
with the rates of chemical reaction and physical transport. The 
model describes both the radial and axial distributions of tempera- 
ture, carbon conversion, and gas composition at steady-state and 
during transients. Reactor performance was simulated at through- 
puts ranging from full load to a banked state. The effect of wall 
cooling and changing blast temperature was studied at full load. 
The responses to large-scale changes in feed, flux, turndown and 
startup were also studied with the model. 


3960 (EPRI-AP—2601) Combustion and gasification 
characteristics of chars from four commercially significant 
coals of different rank. Final report. Nsakala, N.Y.; Patel, 
R.L.; Lao, T.C. (Combustion Engineering, Inc., Windsor, 
CT (USA). Kreisinger Development Lab.). Sep 1982. 145p. 
NTIS, PC A07/MF AO1. Order Number DE83900574. 

Portions of document are illegible. 

The combustion and gasification kinetics of four size graded 
coal chars were investigated experimentally in Combustion 
Engineering's Drop Tube Furnace System (DTFS). The chars were 
prepared in the DTFS from commercially significant coals repre- 
senting a wide range of rank; these included a Pittsburgh No. 8 
Seam hvAb coal, an Illinois No. 6 Seam hvCb coal, a Wyoming 
Sub C, and a Texas Lignite A. Additionally, a number of standard 





01 COAL AND COAL PRODUCTS 
0104 Processing 


ASTM and special bench scale tests were performed on the coals 
and chars to characterize their physicochemical properties. Results 
showed that the lower rank coal chars were more reactive than the 

i rank coal chars and that combustion reactions of chars were 
much faster than the corresponding gasification reactions. Fuel 
properties, temperature, and reactant gas partial pressure had a sig- 
nificant influence on both combustion and gasification, and particle 
size had a mild but discernible influence on gasification. Fuel reacti- 
vities were closely related to pore structure. Computer simulation 
of the combustion and gasification performances of the subject sam- 
ples in the DTFS supported the experimental findings. 


3961 (EPRI-AP—2602) Characterization of thermal de- 
composition of coal in experimental reactors. Final report. 
Solomon, P.R.; Hamblen, D.G. (Advanced Fuel Research, 
Inc., East Hartford, CT (USA)). Sep 1982. 99p. NTIS, PC 
A05/MF A0O1. Order Number DE83900519. 

Portions of document are illegible. 

The objective of this work was to develop the techniques to 
predict the pyrolysis behavior of a coal under typical reactor condi- 
tions. This report presents a comparison of theoretical and experi- 
mental studies of coal pyrolysis using a laminar entrained flow reac- 
tor at temperatures up to 1500°C. The theory employs a model of 
coal pyrolysis which has been successful in simulating lower tem- 
perature experiments. The experiments were performed at Combus- 
tion Engineering in their Drop Tube Furnace System under EPRI 
Contract RP1654-6. The experiment collects char as a function of 
reaction distance at various temperatures. The analysis of the chars 
by Fourier Transform Infrared spectroscopy and optical micros- 
copy and the theoretical analysis were performed at Advanced 
Fuel Research, Inc. The theory predicts the time-temperature evo- 
lution of the products of thermal decomposition using a general set 
of kinetic parameters and a knowledge of the coal’s functional 
group composition. The functional groups in the char decompose at 
specified rates to produce the volatile species. The model's kinetic 
rates can therefore be evaluated by determining the functional 
group changes in the char as a function of reaction time and tem- 
perature. The results of the study indicate that the coal pyrolysis 
model can be used to predict char composition as a function of 
time, temperature and gas composition in the entrained flow reac- 
tor. The experiments have yielded additional evidence that coal 
pyrolysis kinetics are insensitive to coal rank. The model also 
makes predictions of the total distribution of pyrolysis products 
among char, tar and gas and the composition of each product. 


3962 (EPRI-AP—2604) EDS coal-liquefaction-process 
development. Phase V. Annual report, July 1, 1980-June 36, 


1981. (Exxon Research and Engineering Co., Florham Park, 
NJ (USA)). Oct 1982. Contract FCO0S5- 77TET 10069. 644p. 
NTIS, PC A99/MF A0O1. Order Number DE83003040. 

Portions of document are illegible. 

The major objective of this project was to develop the EDS 
coal liquefaction process to a stage of commercial readiness so that 
commercial plants can be designed and built when needed. Specific 
objectives were: to establish a data base to enable scale-up of the 
EDS process to commercial size with normal technical risk; to es- 
tablish a data base for reliable determination of costs and the eco- 
nomics of the EDS process on a commercial scale; to establish the 
data base needed to evaluate the production of utility fuels from 
EDS products and to estimate the production costs of such fuels; to 
provide quantities of EDS products for testing at utility sites; and 
to verify in ECLP the EDS yield structure as predicted by labora- 
tory unit operation (100 Ib/day and 1 tpd). In addition to the small- 
scale pilot units (100-lb/day RCLU and 1-tpd CLPP), the 250-tpd 
ECLP, built and operated at Baytown, Texas, is the major tool in 
the ongoing process scale-up effort. The project, provides for 
ECLP operation with three coals of various rank: (1) bituminous 
coal from the Monterey Mine, (2) subbituminous coal from the 
Wyodak Mine, and (3) Texas lignite from the Martin Lake Mine. 
The completion of ECLP on March 21, 1980, was a significant mi- 
lestone in the EDS project. It has provided the large-scale integrat- 
ed hardware that is required to bring the major components of the 
EDS project to commercial readiness. 
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3963 (EPRI-AP—2607) Illinois No. 6 coal tests on 
Ruhrkohle/Ruhrchemie's 165-TPD Texaco gasifier. Final 
report. Ruprecht, P.; Durrfeld, R. (Ruhrkohle A.G., Bottrop 
(Germany, F.R.); Ruhrchemie A. G., Bottrop (Germany, 
F.R.)). Sep 1982. 26p. NTIS, PC ‘A03/MF AOl. Order 
Number DE83900147. 

This report presents the results of tests conducted in 1980 on 
Ruhrkohle/Ruhrchemie’s 165 ton per day Texaco Gasifier. The 
coal tested was Illinois No. 6. Single pass carbon conversion was 
consistently well above 90% and post run measurements indicated 
that we can expect refractory life to exceed one year. Cold gas effi- 
ciencies were typically 65 to 70% and the steam produced only in 
the radiant cooler brought the overall process efficiency up to the 
80 to 85% range based on the feed coal heating value. Dynamic 
performance was excellent. These test results lead us to expect that 
the Texaco Coal Gasification Process will be suitable for power 
generation applications. 


3964 (EPRI-AP—2623) H-COAL PDU tests on 
Wyodak coal. Final report. Merdenger, M. (Hydrocarbon 
Research, Inc., Lawrenceville, NJ (USA)). Oct 1982. Con- 
tract AC05-77ET 10152. 299p. NTIS, PC A13/MF AO1. 
Order Number DE83003039. 

Portions of document are illegible. 

PDU Run 10, a 46-day H-COAL syncrude mode operation 
using Wyodak coal, successfully met all targeted objectives, and 
was the longest PDU operation to date in this program. Targeted 
coal conversion of 90 W % was exceeded with a C,-975°F distil- 
late yield of 43 to 48 W%. Amocat 1A catalyst was qualified for 
Pilot Plant operation based on improved operation and superior 
performance. PDU 10 achieved improved yields and lower hydro- 
gen consumption compared to PDU 6, a similar operation. High 
hydroclone efficiency and high solids content in the vacuum still 
were maintained throughout the run. Steady operations at lower 
oil/solids ratios were demonstrated. Microautoclave testing was in- 
troduced as an operational aid. Four additional studies were suc- 
cessfully completed during PDU 10. These included a catalyst 
tracer study in conjunction with Sandia Laboratories; tests on let- 
down valve trims for Battelle; a fluid dynamics study with Amoco; 
and special high-pressure liquid sampling for the Oak Ridge Labo- 
ratory. 


3965 (EPRI-AP—2624) H-COAL PDU tests on Ken- 
tucky No. 11 coal. Final report. Merdenger, M. (Hydrocar- 
bon Research, Inc., Lawrenceville, NJ (USA)). Oct 1982. 
Contract ACO05-77ET 10152. 263p. NTIS, PC A12/MF AOl1. 
Order Number DE83003038. 

Portions of document are illegible. 

PDU 9 was the smoothest, most successful run achieved to 
date in the H-COAL laboratory support program. Originally sched- 
uled for fifteen days, the run was extended for an additional fifteen 
days at the request of the Commonwealth of Kentucky. The run 
extension provided data at near equilibrium conditions to form the 
basis for a commercial design using Kentucky coal. The run satis- 
factorily proved that Kentucky coal can be used in the Pilot Plant 
without any modifications to the plant design. Operations with on- 
line catalyst addition and withdrawal were trouble-free, and the 
entire system was clear of any deposits at the conclusion of the run. 
Several improvements had been made to the system before the start 
of this run, and mechanical performance was markedly more effi- 
cient. A catalyst tracer study was conducted in cooperation with 
Sandia Laboratories. The experiment was designed to study catalyst 
mixing and deactivation in the ebullated bed. It showed that ap- 
proximately six days are required for catalyst to become mixed but 
that the results after that closely approximate a well-mixed reactor. 
Further experiments were completed at high pressure drop in the 
two-stage letdown system modeled after the Pilot Piant design. 
This showed no evidence of solids carried over in the vapor stream 
which provides additional confidence in the Pilot Plant design. 
Overall, this latest run in the development program showed that 
Kentucky No. 11 is similar to Illinois No. 6. A comparison of prod- 
uct yields from operations using these two coals is given in Table 1. 
Coal conversion was slightly higher with Kentucky coal. The yield 
of distillate liquid was approximately 8% lower and the yield of gas 
was 30% lower with Kentucky coal while the consumption of hy- 
drogen was reduced by 15% relative to Illinois No. 6. The Ken- 
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tucky coal appears to be particularly suitable for producing lower- 
cost fuel oils in the H~COAL Process. 


3966 (FE—1514-109) Advanced coal gasification system 
for electric power generation. Fourth quarterly progress 
report, July SSateuher 30, 1979. Salvador, L.A. (Westing- 
house Electric Corp., Madison, PA (USA). Advanced Coal 
Conversion Dept.). 21 Dec 1979. Contract ACOI- 
76ET10161. — NTIS, PC A04/MF A0O1. Order Number 
DE8300320. 

siete of document are illegible. 

Three single-stage, oxygen-blown gasifier tests, TP-022-3, 
TP-023-1 and TP-023-2, were completed this quarter, accumulating 
235 hours of hot operation, including 79 Areca with coal feedstocks. 
A summary description of these tests is given. An evaluation of 
various desulfurization and sulfur recovery processes was per- 
formed to identify suitable candidate processes. Cold flow and ana- 
lytical modeling of the process were continued. Electron micro- 
probe analysis of various ash particles are presented. (LTN) 


3967 (IITRI-M—06087-C) Corrosion and degradation of 
test materials in the IGT HYGAS coal-gasification pilot 
plant. Schaefer, A.O. (IIT Research Inst., Chicago, IL 
(USA)). Dec 1981. Contract W-7405-ENG-26. 16ip. NTIS, 
PC A08/MF AO1. Order Number DE83001287. 

Portions of document are illegible. 

Corrosion monitoring of test materials was conducted in the 
operating environment of the IGT HYGAS pilot plant between 
1974 and 1980. Metals were exposed in the coal pretreater, pre- 
treater quench system, coal slurry mix tank, multistage gasifier, ga- 
sifier quench system, and spent char mix tank. Austenitic alloy 
Types 304 and 316 were found to be superior in corrosion perform- 
ance compared to Type 410 and carbon steel in the coal pretreater 
environment. Pack aluminized coatings on carbon steel A-515 pre- 
vented attack of the substrate; hairline cracks were always observed 
in the coating but never penetrating the diffusion zone. Throughout 
the HYGAS quench systems (gasifier and coal pretreater), the 300 
series austenitic stainless steels showed consistently better corrosion 
resistance than other test materials in all test locations. This was 
also true in the slurry and char mix tanks. Equivalent linear corro- 
sion rates were less than 1 mpy (0.03 mm/y); mild pitting was en- 
countered in some cases. Of the alloys tested in the lower gasifier 
stages, alloys IN-671, IN-800, and Types 310, 309, and 446 were 
consistently better performers. Pack aluminized alloys (Type 310, 
IN-800) showed no improved corrosion resistance. All refractories 
were exposed as 9 in. (228.6 mm) straight bricks and used as head- 
ers to brick up a manway with only their ends exposed to the gasi- 
fier environment. Dense refractories were little affected by expo- 
sure, but lightweight refractories deteriorated. In general, the physi- 
cal properties and abrasion resistance of the high-alumina (90% or 
greater) dense refractories were degraded by exposure while those 
of medium-alumina (50 to 60%) dense refractories were enhanced. 
Any of the dense refractories would have been suitable for lining 
the gasifier, but a medium-alumina castable would have been the 
optimum selection because of its lower cost. 


3968 (IITRI-M—06087-E) Corrosion and degradation of 


test materials in the BI-GAS coal-gasification pilot plant. 
Yurkewycz, R.; Firestone, R.F. (IIT Research Inst., Chica- 
go, IL (USA)). Feb 1982. Contract W-7405-ENG-26. 75p. 
NTIS, PC A04/MF AO1. Order Number DE83001432. 
Corrosion monitoring of test materials was conducted in the 
BI-GAS coal gasification pilot plant from 1976 through 1981. Mon- 
tana Rosebud subbituminous coal was processed at pressures of 750 
psia (5175 kPa). Metals were exposed at low to moderate tempera- 
tures [700°F (371°C)] in the coal preparation area, gasifier slag 
quench, and the product gas scrubbing system. Refractories and 
metals were evaluated in the gasifier high temperature [1372°F 
(744°C)-1915°F (1046°C)] test sites at the top of stage II. In the 
moderate temperature aqueous environments, alloys 26-1, Types 
329, 304, 316, 405, and IN-825 were superior in performance to 
Monel 400, carbon steel A515, and 2-1/4Cr-1Mo. Stress corrosion 
cracking was not observed in welded U-bend samples (A515, 304, 
316, 329, 26-1). First-exposure gasifier corrosion test results general- 
ly indicated that uncoated alloys with 23.0 to 26.2 wt % Cr and 
less than 30 wt % Ni exhibited the best performance. Alloy Types 
446 and 310 experienced the least corrosion attack with linear cor- 
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rosion rates less than 20 mpy (0.51 mm/y); marginal performing 
alloys were Type 314, 22-13-5, and RA-333. During the second ex- 
posure, all uncoated alloys incurred acceptable corrosion losses. 
Alloys with Co, Cr, and Ni (N155, 556) in approximately equal 
proportions, at concentrations of ~ 20 wt %, ranked higher in per- 
formance than alloys such as Type 310, IN-800, Cru-25, and RA- 
333. Gasifier exposure of pack-aluminized alloys IN-800(A1) and 
Type 310(Al)showed that the coating provided corrosion protec- 
tion. Cracks in the bulk coating were filled with Fe-Al rich oxides. 
The refractories were changed very little by exposure with two ex- 

ceptions: tar was removed from a tar-impregnated brick, and a 
fighawelahi insulating castable deteriorated greatly. 


3969 (MIT-EL—82-007) Pathways in coal thermolysis: 
a theoretical and study with model 
Ekpenyong, I.A.; Virk, P.S. (Massachusetts Inst. of Tech., 
a (USA). Energy Lab.). Jan 1982. Contract 
AMO1-76EI02295. 85p. NTIS, PC AOS5/MF AOI. Order 
Number DE83002481. 

Thesis. Submitted by 1.A. Ekpenyong. Portions of document 
are illegible. 

Fundamental aspects of coal thermolysis were investigated, 
including how the chemical structures of aromatics, hydroaroma- 
tics, and alcohols affect their reactivities as hydrogen donors and 
acceptors in coal processing. The susceptibilities of substructural 
entities in coals to fragmentation via a number of thermal pericyclic 
and free radical mechanisms were probed, as were the factors gov- 
erning relative reactivities within series of such coal model com- 
pounds. The theoretical part of the work applied perturbation mo- 
lecular orbital (PMO) and frontier orbital theories, in conjunction 
with 7r- and pseudo-7r MO’s, to the study of model compound reac- 
tivity. This enabled prediction of reactivity patterns of H-donors, 
H-acceptors and coal-like structures as functions of their 7- and o- 
bond configurations, including heteroatomic effects. Experimental- 
ly, the liquid phase reactions of the coal model compound 
PhOCH2Ph (Benzyl phenyl ether, BPE) were detailed for the first 
time in each of four hydronaphthalene H-donor solvents in the tem- 
perature range 220° to 300°C. The thermolysis of BPE exhibited a 
pronounced dependence on solvent structure, both with respect to 
product selectivities and reaction kinetics. BPE thermolysis path- 
ways were delineated as involving (a) rearrangement, leading to 
isomerization, (b) hydrogenations, leading ultimately to PhOH and 
PhCHs products, and (c) addition reactions, engendering heavy 
products. Pathways (b) and (c) are competitive and, in each, self- 
reactions of BPE-derivatives vie against reactions between these 
and the donor solvent. Of the detailed free radical and pericyclic 
reaction mechanisms postulated, the latter rationalized many more 
facets of the BPE results than the former. The theoretical and ex- 
perimental results were appraised against previous coal thermolysis 
literature. 


3970 (NP—2750761) Yearly statistics 1980 including 14 
producing plants and 5 supplying plants. (Foreningen Dansk 
Gas, Copenhagen). 1981. 20p. (In Danish). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82750761. 

Statistical tables of gas production from coal gasification and 
liquified petroleum gases in Danish gas utilities are given with data 
of consumption in various industry branches and domestic appli- 
ances. Some economic evaluations are included. 


3971 (NP—3900095) Method to calculate the controlled 
distribution of combustion media in vertical-flow coke ovens. 
Bauer, K. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Bergbau und Huettenwesen). 14 Feb 
1980. 138p. (In German). NTIS (US Sales Only), PC A07/ 
MF AOl1. Order Number DE83900095. 

To increase the production capacity of coke ovens, control 
of gas distribution should be optimized by considering physical pa- 
rameters that have not been considered so far. A model has been 
developed for the calculation of coal gas nozzles by which the coal 
gas flow can be calculated in consideration of all resistances along 
the flow path. The model is designed so as to permit the calculation 
of the distribution of coal gas on the heating surfaces of branched 
systems of various geometries. 
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3972 (ORNL/MIT—354) Sonic velocities for gases 
from coal-derived liquids. Brodner, A.J.; Jett, O.J. 
chusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). Oct 1982. Contract W- 
7405-ENG-26. 58p. NTIS, PC A04/MF AOl. Order 
Number DE83001 76. 

Portions of document are —- 

Accurate predictions of choking velocities for three-phase 
mixtures are needed to properly size coal-slurry letdown valves. 
The sonic velocity of the gas phase of the coal slurry must be 
known to evaluate this choking velocity. A FORTRAN computer 
program, based on the Redlich-Kwong-Soave equation of state, was 
developed to predict sonic velocities for both pure and pseudocom- 
ponent gaseous mixtures. Predictions of the sonic velocity for meth- 
ane, ethane, propane, and ethylene deviated 0 to 25% from experi- 
mental data. The sonic velocity predictions were also more accu- 
rate than those with the reduced-property correlation of Pitzer and 
Curl. The predicted sonic velocity at 700 K for a mixture of gases 
from coal-derived liquids at conditions typical of coal-slurry let- 
down valves ranged from 100 to 330 m/s. 


3973 (UCRL—50026-82-2) LLNL underground-coal-ga- 
sification project. Quarterly progress report, April-June 1982. 
(Lawrence Livermore National Lab., CA (USA)). 6 Aug 
1982. Contract W-7405-ENG-48. 41p. NTIS, PC A03/MF 
A01. Order Number DE83002607. 

Cavity mapping has been completed for the large block ex- 
periments, which were done near Centralia, Washington, in the 
winter of 1981-1982. Postburn excavations into the experimental 
sites show all the cavities to be largely filled with rubble consisting 
of dried coal, char, ash, and slag. None of the five injection holes 
remained completely open through its associated cavity. Tempera- 
ture histories for all the in situ thermocouples in the large block ex- 
periments have been analyzed. The interpretation of most of this 
temperature data is straightforward and consistent with other obser- 
vations. As a further refinement in our underground coal gasifica- 
tion (UCG) modeling effort, transient temperature profiles have 
been calculated for open borehole gasification in wet coal by the 
isotherm migration method, using the LSODE computer code de- 
veloped at LLNL. The next logical step in this calculation would 
be to make the rate of combustion surface movement a function of 
the rate of steam generation at the vaporization interface. Follow- 
up observations have continued at the Hoe Creek UCG experiment 
sites in Wyoming. Phenols have been detected at very low but sig- 
nificant levels in groundwater 400 ft from the Hoe Creek 2 experi- 
ment, which was done in 1977. It appears important to continue 
this investigation of phenol transport at Hoe Creek, and to extend it 
by drilling and sampling additional wells. The controlled retracting 
injection point (CRIP) technique, which was devised for UCG ap- 
plication, may also have applications in enhanced recovery of crude 
oil. 


3974 Simple solvent extraction scheme employing dis- 
solved organic carbon analysis for the characterization of or- 
ganic by-products from simulated in situ coal gasification. 
Tobben, P.J.; Manahan, S.E.; Sheesley, D.C. (Univ of Mo, 
Columbia, USA). In Situ; 6: No. 1, 29-46(1982). 

This paper describes the use of a simple solvent separation 
scheme, combined with the analysis of total carbon in the fractions 
obtained, for the characterization of water-borne organic by-prod- 
ucts of in-situ coal gasification. The method divides organic compo- 
nents between hydrophilic and organophilic constituents, which 
may be further subdivided among acid, base, and neutral groups. 
The method represents a very simple approach to the characteriza- 
tion of organic by-products of in-situ coal gasification on the basis 
of fractions with considerable environmental significance. More- 
over, portions of each fraction may be retained for further, more 
sophisticated analysis, including gas chromatography and mass 
spectrometry. 14 refs. 


3975 Recent developments in the U-GAS Process. 
Goyal, A.; Rehmat, A. Chicago, IL; Institute of Gas Tech- 
ines (1982). Tp. (CONF-820814—33). 
From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 
Institute of Gas Technology has developed an advanced 
single-stage fluidized bed coal gasification process - the U-GAS 
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Process - to produce a low- to medium Btu fuel gas from a variety 
of feedstocks including highly caking, high-sulfur, and high-ash 
coals. The gas produced is environmentally acceptable and eco- 
nomically attractive. A 24 tons per day pilot plant has been in oper- 
ation since 1974. Recent tests conducted with different feedstocks 
have achieved overall coal utilization exceeding 98% with long- 
term continuous steady-state operation. Extensive pilot plant testing 
has established process feasibility and provided a complete data 
base for scale-up and design of the first commercial plant. The U- 
GAS process accomplishes four important functions in a single- 
stage fluidized bed gasifier: It decakes coal, devolatilizes coal, gasi- 
fies coal, and agglomerates and separates ash from bed char. The 
next logical step in the commercialization of the U-GAS technol- 
ogy has been taken. The U-GAS process has been selected by the 
Memphis Light, Gas and Water Division of the City of Memphis 
for construction of a plant in Memphis to produce 50 billion Btu of 
industrial fuel gas from 3160 tons of western Kentucky bituminous 
coal daily. The plant will produce about 175 million SCF per day 
of medium-Btu gas. The gas produced will be distributed by rela- 
tively short pipelines to industrial customers in the Greater Mem- 
phis area for use as industrial fuel and for process heat. 
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3976 (NP—2906020) Modelling of a fixed-bed reactor 
with cooled walls for synthesis of substitute natural gas in 
consideration of simultaneous equilibria. Hoermeyer, H. 
(Technische Hochschule Aachen (Germany, F.R.). Mathe- 
matisch-Naturwissenschaftliche Fakultaet). 31 Jan 1980. 
193p. (In German). NTIS (US Sales Only), PC A09/MF 
AO1. Order Number DE82906020. 

Thesis. 

Catalytic single grain modelling and modelling of the fixed- 
bed reactors with cooled walls supplement thermodynamic studies 
on CO methanation. Findings are verified by axial materials and 
temperature profiles obtained in a laboratory apparatus. 
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REFER ALSO TO CITATION(S) 3917, 3935, 3936, 3937, 3944, 3948, 3950, 
3951, 3952, 4005, 4034, 4077 


3977 (CONF-8004226—1) Elemental analysis of whole 
coal using energy-dispersive x-ray fluorescence. Wheeler, 
B.D.; Jacobus, N.C. (EG and G ORTEC, Oak Ridge, TN 
(USA)). 1980. 15p. EG and G - ORTEC, 100 Midland Rd., 
Oak Ridge, TN 37830. 

From American Ceramics Society meeting; Cleveland, OH, 
USA (7 Apr 1980). 

Portions of document are illegible. 

The major ash forming constituents of whole coal and ulti- 
mately potential ash content can be performed by energy dispersive 
x-ray fluorescence in approximately 200 seconds. Complete quanti- 
tative analysis including the trace elements would consume approxi- 
mately 800 seconds. Accuracies approaching a tenth of one percent 
absolute can be achieved in the analysis of the major elements, but 
require interelement corrections either for absorption/enhancement 
effects or spectral overlaps. Two hundred second minimum detect- 
able concentrations range from approximately one part per million 
for elements near arsenic to about one tenth of one percent for 
sodium. The validity of the method based on the listed standards 
was tested by analyzing NBS 1632A as an unknown. 10 figures, 7 
tables. 


3978 (DOE/ET/10538—T1) Kinetics and modeling of 
the oxidative pretreatment of coal. Final report. Perlmutter, 
oo (Pennsylvania Univ., Philadelphia (USA). Dept. of 
Chemical mee g). Jan 1981. Contract AC21- 
76ET10538. 188p. (FE—2450-7). NTIS, PC A09/MF AOl. 
Order Number DE83000114. 
Portions of document are illegible. 
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The object of the program was to investigate the rates at 
which a variety of coals change their properties when subjected to 
drying and mild gas-phase oxidation, and to correlate the effective 
uses of such treatment on the agglomerative properties of the coals. 
Seven coals from different sources were oxidized at various tem- 
peratures and pressures, in fixed-bed reactors under a range of flow 
rates and for various particle sizes. The coals pretreated in this 
manner were evaluated by a thermo-mechanical expansion test for 
correlation to the oxidative changes. Interpretative models were de- 
veloped that can be used to explain, predict, and interpret kinetic 
results for a wide range of coals. The rates at which a variety of 
coals undergo mild gas phase oxidation were measured in a fixed- 
bed reactor for various reaction temperatures (150 to 300°C), coal 
particle sizes (-6+5 US mesh), and oxygen concentrations (16 to 35 
mol percent). Total oxygen consumption, CO2, CO, and H2O pro- 
duction, and oxygen deposition rates were determined from gas 
chromatographic analysis of reactor effluent gases. The experiments 
identify conditions under which oxidation rate is determined by the 
rate of gaseous diffusion within the coal particle, or the intrinsic 
rate of chemical reaction. Model equations were developed for 
both regimes. The rate at which gasses are evolved during coal 
drying under an inert atmosphere were also measured in a fixed bed 
reactor. The effects of drying severity on subsequent oxidation 
rates were also measured. 


3979 (DOE/FC—1000) Fly ash from Texas lignite and 
western subbituminous coal: a comparative characterization. 
Sears, D.R.; Benson, S.A.; McCollor, D.P.; Miller, S.J. (De- 
partment of Energy, Grand Forks, ND (USA). Grand 
Forks Energy Technology Center). 1982. 17p. (CONF- 
821041—1). NTIS, PC A02/MF AOl. Order Number 
DE83001036. 

From 4. symposium on the transfer and utilization of particu- 
late control; Houston, TX, USA (11 Oct 1982). 

Portions of document are i legible. 

As examples, we use two Jackson group lignites from Atas- 
cosa and Fayette Counties, Texas, and a Green River Region subbi- 
tuminous coal from Routt County, Colorado. The composition of 
individual fly ash particles was determined using scanning electron 
microscopy and electron microprobe, with support from x-ray dif- 
fraction of bulk ash. Using particle sample populations large enough 
to permit statistical treatment, we describe the relationship of com- 
position to particle size and the correlation between elemental con- 
centrations, as well as particle size and composition distributions. 
Correlations are displayed as data maps which show the complete 
range of observed variation among these parameters, emphasizing 
the importance of coal variability. We next use this data to produce 
a population distribution of ash particle resistivities calculated with 
Bickelhaupt's model. The relationship between calculated resistivity 
and particle size is also displayed, and the results are compared 
with measured values. 7 figures. 


3980 (DOE/FC/OP—1) Characteristics of low-rank 
coals important in their utilization. Schobert, H.H. (Depart- 
ment of Energy, Grand Forks, ND (USA). Grand Forks 
Energy Technology Center). 1982. 20p. NTIS, PC A02/MF 
A01. Order Number DE83001830. 

Following a brief description on the occurrence of low-rank 
coals in the United States, the characteristics of low-rank coals are 
discussed in detail. The principal means of classifying low-rank 
coals is by heating value. Lignite is defined as a coal with a heating 
value less than 8300 Btu/lb. The range for subbituminous coal is 
8300 to 11,500 Btu/lb. Low-rank coals can be characterized as 
having high moisture, high oxygen, low sulfur with an alkaline ash. 
High moisture, high oxygen, and alkaline ash can have strong im- 
pacts on the utilization or conversion technologies. Each of these 
properties are discussed in detail. 7 tables. (ATT) 


3981 (DOE/MC/16377—1254) Photoassisted electroly- 
sis applied to coal gasification. Quarterly report, 1 July 1982- 


a September 1982. Park, S.M. (New Mexico Univ., Albu- 
iMeta ue (USA). Dept. of Chemistry). 1982. Contract AC21- 
aM eae 29p. IS, PC A03/MF AOl. Order Number 


le ae search was continued on the electrochemical 
oxidation and reduction of coal. Humic acids are generated upon 
oxidation of coal in alkali media. Similar results were reported for 
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the oxidation of coal. The reduction coal in nonaqueous 

gave reduced coal of various degrees of terhsae or gy aan 
on experimental conditions. These earlier results suggest that a 
proper combination of electrochemical oxidation and reduction of 
coal may lead to various classes of derivatized coal including liquid 
coals. Both CdS and CdSe thin film electrodes were tested for pho- 
served the electrodes were not stable. To stabilize the electrodes 
the electrode surface was modified by coating with a conductive 
organic polymer, which behaves as an electron transfer 

Various experiments in this effort are described. 


(DOE/PC/30237—T4) Petrology of Cretaceous 
oan from northern Alaska, Phase II. Technical progress 
report No. 4, June 1, 1982-August 31, 1982. Rao, P.D. 
(Alaska Univ., Fairbanks (USA)). 1982. Contract FG22- 
80PC30237. 93p. NTIS, PC A05/MF A01. Order Number 
DE83000156. 

Portions of document are illegible. 

The attached data tables of reflectance and maceral analyses 
for the 300 samples include all the areas designated in figure 1. Fig- 
ures 2 and 3 are examples of the triangular di prepared for 
the samples in each area, showing their relative percent of the three 
maceral groups. The Cape Beaufort samples (figure 1B) are seen in 
figure 2 and the Kokolik River samples (figure 1D) are shown in 
figure 3. Trend surface analysis was produced for inertinite percent, 
liptinite percent, and mean maximum reflectance data from these 
areas specified in figure 1, excluding the three isolated samples 
taken from areas L, M, and N. eee 
depicts the overall view of the data as can be seen in figures 4, 5, 
and 6. All microscopic investigations are complete. a 
tion and manipulation are also complete. Photomicrographs taken 
in both normal incidence light and in fluorescence illumination 


have been prepared and the final stages of the report are now in 
progress. 


3983 (DOE/PC/40278—T4) Chemical effects in vapor- 
izing synthetic fuels. Fourth quarterly report, 1 May 1982 to 
31 July 1982. Vranos, A.; Liscinsky, D.S. (United Technol- 
ogies Research Center, East Hartford, CT (USA)). 
1982. Contract AC22-81PC40278. lip. NTIS, PC A02 
AO01. Order Number DE83000434. 

Free-droplet vaporization experiments with n-tetradecane 
fuel were conducted during the fourth quarter. Experiments were 
performed in the temperature range 600 to 1200 C. Impulse-type 
droplet injection was used to minimize droplet-droplet interaction, 
ensure complete vaporization, and reduce sooting to a manageable 
level. The distribution of light pyrolysis products at temperatures 
less than 800 C was in agreement with the Rice-Kossiakoff radical 
chain mechanism for hydrocarbon pyrolysis. PAH compounds in 
the condensed decomposition products were rapidly identified by a 
retention index scheme. The PAH level in the condensate increased 
with extent of vaporization and decreased at the onset of sooting. 3 
figures, 1 table. 


3984 (DOE/PC/40789—T3) Thermal and radiative 
properties of coal-ash deposits. Technical progress report No. 
3, June 1, 1982-August 31, 1982. Anderson, D.W.; Fetters, 
G. D.; Incropera, F.P.; Viskanta, R. (Purdue Univ. . La- 
fayette, IN (USA). School of Mechanical ing). 
1982. Contract FG22-81PC40789. 6p. NTIS, PC A 

A01. Order Number DE82021285. 

Portions of document are illegible. 

A full power test of the new kiln, in which three important 
objectives were defined, has been performed recently. The objec- 
tives included: (1) determining maximum temperature 
under no-load conditions, (2) melting verious coal-ash deposit sam- 
ples, if possible, and (3) evaluating resistance of various refractory 
materials to chemical attack from hot (liquid) slag. Prior to firing 
the kiln, samples of deposit were positioned atop eleven different 
refractory materials. This test was to determine which of the re- 
fractories, if any, would be compatible with molten slag at elevated 
temperatures in an oxidizing atmosphere. Maximum steady-state 
temperature achieved was ~ 1520°C, and all of the eight different 
deposit samples completely melted at this temperature (at least one 
deposit sample still remained in solid form at ~ 1270°C). Two of 
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the refractories tested were found to be possible candidates for sup- 
porting wall material in the test cell in future experiments. The 
most promising sample was found to be a high density 38% AlOs, 
56% S/sub i/O2 brick, showing excellent resiliency to warping, 
seepage, and chemical attack from the slag. These preliminary find- 
ings add confidence that a hostile environment and severe test con- 
ditions can be realized in upcoming experiments. 


3985 (DOE/PC/40793—T4-Pt.1) Predictors of plastic- 
ity in bituminous coals. Technical progress report No. 4, Part 
I of I. Lloyd, W.G.; Reasoner, J.W.; Hower, J.C.; Yates, 
L.P.; Bowling, C.C.; Davis, E.; Jones, T.M.; Whitt, J.M. 


(Western Kentucky Univ., Bowling Green (USA). Dept. of 
Chemistry; Kentucky Univ. ‘i a (USA). Inst. for 

1 Sep 1982. Contract 
NTIS, PC A04/MF AOl1. Order 


Mining and Minerals Research). 
FG22-81PC40793. 68p. 
Number DE82021325. 

We have substantially enlarged the analytical database devel- 
oped from the first 37 coals obtained for this study. Pyrolysis/GC 
has now been completed for 30 coals, and THF and DMF quantita- 
tive extractions for 23 coals. FT-IR spectra have been obtained and 
disc-stored for all coals; differential analysis of these data is now 
commencing. The first statistical trial runs have been made. ASTM 
maximum fluidity can be predicted by a simple two-variable regres- 
sion equation with R = 0.95. This initial success encourages us to 
undertake a more sophisticated examination of the interdependen- 
cies which are becoming evident as the database is built. Under the 
original work plan we are to enter an intensive Phase 2 study of six 
selected coals by January 1983. 


3986 (DOE/PC/40793—T4-Pt.2) Predictors of plastic- 
ity in bituminous coals. Technical progress report No. 4, Part 
II of If. Lloyd, W.G.; Reasoner, J.W.; Hower, J.C.; Yates, 
L.P.; Bowling, C.C.; Davis, E.; Jones, T.M.; Whitt, J.M. 
(Western Kentucky Univ., Bowling Green (USA). Dept. of 
Chemistry; Kentucky Univ., Lexington (USA). Inst. for 
Mining and Minerals Research). 1 Sep 1982. Contract 
FG22-81PC40793. 95p. NTIS, PC AOS5/MF AOl. Order 
Number DE82021337. 
Portions of document are illegible. 


3987 (DOE/PC/50807—1) Reaction calorimetry for 
coal chemistry and catalysis. Quarterly reporting period, 
August 1, 1982-October 31, 1982. Arnett, E.M. (Duke Univ., 
Durham, NC (USA). Dept. of Chemistry). 1982. Contract 
FG22-82PC50807. 13p. NTIS, PC A0O2/MF A0Ol. Order 
Number DE83001773. 

Calorimetric equipment for performing high temperature 
thermochemistry (and kinetics) and for analyzing the reaction prod- 
ucts has been purchased and should be operable by the end of the 
quarter. Research on high temperature acid-base chemistry was ini- 
tiated before funding of the grant was continued and is now being 
prepared for publication. An important conclusion from this study 
is that heats of protonation for a series of bases, most of which are 
coal tar components, do not vary significantly between 25° and 
200°C in the non-basic, non-acidic, nonaqueous solvent, Sulfolane. 
If this fact can be generalized it should make extrapolations of acid- 
base data from room temperatures to high temperatures much more 
dependable than is presently the case. Our proposed method for 
comparing acid base properties of solids with homogeneous ana- 
logues continues to be highly promising although the water content 
of the acid must be carefully controlled. 


3988 (KHM-TR—08) Techniques for sampling and anal- 
ysis of hard coals, Blomqvist, G.; Teder, U.; Maijgren, B. 
(Statens Vattenfallsverk, Stockholm (Sweden)). 1 Nov 1981. 
63p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
A0Ol1. Order Number DE82750829. 

The aim of the present work is to give instructions for sam- 
pling and analysis of hard coals to agree with the requirements of 
Project Coal-Health-Environment. It is of utmost importance that 
sampling is performed in such a way that the analysis will give a 
representative picture of the properties of a whole coal consign- 
ment. In addition, the methods should be sufficiently well docu- 
mented regarding their reliability to allow their use as impire meth- 
ods. The above views have got us to choose methods issued by 
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ISO Technical Committee ISO/TC27 ‘Solid mineral fuels’ as far as 
they are available. This is valid for sampling as well as different 
types of analysis (ultimate or proximate analysis, determination of 
trace elements). In some cases ASTM methods have been used. 
Most of the proposed methods have been tested at the Analytical 
Laboratory at Studsvik Energiteknik AB for reproducability and 
accuracy. In most cases the detailed descriptions of the methods 
proposed are given in appendices. The main text will then only 
give a brief survey of the procedure. In cases where the experience 
has been more limited no appendix has been issued. Then there is a 
more comprehen- sive description in the main text. 


3989 (KHM-TR—14) Coal classification. Eriksson, S.; 
Nord, B.; Persson, K. (Statens Naturvaardsverk, Stockholm 
(Sweden)). Dec 1981. 26p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82750841. 

Portions of document are illegible. 

This report provides a survey of the most common coal clas- 
sification systems. The report describes the arrangement of the coal 
properties included in ten classifications of hard coal and two clas- 
sifications of lignite. The systems available today are used to a very 
limited extent in commercial coal trading. The systems are presum- 
ably used most widely within the countries where they have been 
developed and where they are primarily intended for coal petre- 
graphers. With the exception of the Australian system, none of the 
classifications pro- vide any information concerning the environ- 
mental impact of the coal . Classification of coals imported to 
Sweden should contain the fol- lowing particulars: sulphur content, 
nitrogen content, content of trace elements. The above environmen- 
tal factors are considered reas- onable to be included technically in 
a classification system. How- ever, their inclusion in some interna- 
tional system should be regard- ed as a long-term proposition. In 
the near future, much coal will have to be bought on an analysis 
base, and some form of standard analysis ought therefore to be de- 
veloped. 


3990 (KHM-TR—15) Petrography for steam coal. 
Bengtsson, M. (Statens Vattenfallsverk, Stockholm 
(Sweden)). Dec 1981. 37p. (in Swedish). NTIS (US Sales 
Only), PC A03/MF AO01. Order Number DE82750828. 

Coal petrography is a microscopical way of studying coals. 
The content of the three maceral-groups Vitrinite, Exinite and Iner- 
tinite is determined and besides also the reflectance of Vitrinite is 
determined. The petrographic data indicate properties affecting the 
burning properties of coal namely inherent moisture, porosity, den- 
sity, HGI, volatile matter, O/C and H/C, calorific value, FSI, plas- 
ticity and molecular structure. The changes in those properties are 
indiv- idual for each maceral group. Also the geometric position of 
the macerals are important for the burning properties. The proper- 
ties of char change with petrographic composition. For years coal 
petrology has been a routine in coke making and it is very impor- 
tant for liquefaction too. As a complement to burning tests this tool 
has been used by Canmet, Exxon at the Technical University of 
Wroclaw in Poland in Moscow Power Institute and by CSIRO in 
Australia. In Denmark at DK they are just starting with petrogra- 
phic studies on steam coal. In Russia studies have been made on the 
ignition - and combustion behaviour of coals of different rank and 
also in a few cases on macerals. The Kusnetz coals are partly oxi- 
dized from the surface and therefore its quality is affected giving 
poorer ignition and combustion and also much lower ash melting 
temperature. For environmental reasons many small units plan to 
solve their sulphur problem by using low sulphur coals. This solu- 
tion will work satisfac- tory if the actual coals have the expected 
burning properties, otherwise the unburnt content in the ash will in- 
crease causing troubles in the electrostatic precipitators. Several 
low sulphur coals from special areas have had poor burning proper- 
ties. 


- (NP—2906022) Effects of the inert substance on 

coking characteristics with increasing grain size and heat- 
= rate in the dilatometer of coai grades of different degrees 
of carbonisation. Rentel, K. (Technische Hochschule 
Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 31 Jan 1980. 185p. (In 
German). NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE82906022. 
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Thesis. 

For a characterisation of the relationships between dilatation, 
maceral composition and degree of carbonisation, coals of different 
degrees of carbonisation with high and low concentration of inert 
substances have been investigated. At the same time, the limits of 
‘reactive’ or ‘inert’ behaviour of microlithotypes have been deter- 
mined. The necessary or permissible minimum vitrin concentration 
and maximum inert substance concentration in a heterogeneous coal 
grain have been determined by suitable microscopic investigations 
in order to investigate pore formation in consideration of the longer 
diffusion path length. Parallel to this, the coking characteristics of 
coal with high inert substance concentrations with increasing heat- 
ing rate will be determined. Using a linear analyzer, the structure of 
the semifinished coke obtained has been quantitatively evaluated; 
the structural parameters will make a considerable contribution in 
the interpretation of processes during pyrolysis determined by the 
crude coal characteristics. The final intention of the interpretation 
has been to recognize and prevent errors in the calculation of the 
coke strength Mao for widely different ranges of carbonisation and 
coal compositions which result in widely different coking charac- 
teristics. 


(NP—2906024) Comminution of coal grains and 
bulk coal. Kerlin, H.P. (Technische Univ. Braunschweig 
(Germany, F.R.). Fakultaet fuer Maschinenbau und Elektro- 
technik). 25 Jan 1979. 198p. (In German). NTIS (US Sales 
Only), PC A09/MF A01. Order Number DE82906024. 

Thesis. 

Laws to calculate coal comminution in screen hammer mills 
were to be established. The investigation was to go beyond the de- 
termination of energy requirements in dependence of the fineness of 
crushing achieved, i.e. the establishment of comminution laws. A 
limited number of parameters will be varied so as to enable rather 
exact interpolation in the range of investigation. A simulation 
model to be established will then be checked on the basis of the 
empirical interpolation model. This requires a vast number of bulk 
experiments and also single-grain crushing experiments which will 
supply important information for simulation calculations. Separate 
fracture physics studies have not been carried out. 


(NP—3900010) Quantitative analysis of coal and 
a ash by ive x-ray fluorescence. Wheeler, 
B.D.; Teecltin N.C. (EG and G ORTEC, Oak Ridge, TN 
(USA)). 1 Aug 1980. 15p. EG and G ORTEC, 100 Midland 
Road, Oak Ridge, TN 37830. 

Portions of document are illegible. 

The major ash forming constituents of whole coal and ulti- 
mately potential ash content can be analyzed by energy dispersive 
x-ray fluorescence in approximately 200 seconds. Complete quanti- 
tative analysis of coal and ash would consume 800 seconds. Accu- 
racies approaching one tenth of one percent absolute can be 
achieved in the analysis of the major elements, but require interele- 
ment correlations either for absorption/enhancement effects or 
spectral overlaps. Two hundred second minimum detectable con- 
centrations range from approximately one part per million for ele- 
ments near arsenic to about one tenth of one percent for sodium. 
The validity of the method based on certified standards was tested 
by analyzing N.B.S. 1632A as an unknown. 


3994 Microstructures of coal fly ash particles. Lauf, 
R.J. (Oak Ridge Natl Lab, TN, USA). American Ceramic 
Society Bulletin; 61: No. 4, 487-490(Apr 1982). 

Ash particles collected from electrostatic precipitators can 
be studied in polished section by reflected-light microscopy with 
standard ceramographic techniques. Several interesting particle 
types have been identified, including a group with a layered struc- 
ture suggestive of the deposition of a glassy "skin" onto a crystal- 
line core. The term “dermaspheres” is proposed to describe this ash 
component. Particles less than a few micrometers in diameter are 
studied by transmission electron microscopy. 14 refs. 
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REFER ALSO TO CITATION(S) 3974, 3994, 4044, 4068, 4072, 4082, 5015, 
5016, 5017, 5020, 6060, 6132, 6146 


(BMFT-FB-T—82-147) Laboratory measurements 
on SO,-removal and NO-reZaction by NHs;-addition under 
conditions of the BF-(ue gas i 
ter, E.; Schmidt, H.J.; Jung, J. (Bundesministerium 
Forschung und Technologie, Bonn (Germany, F.R.)). Aug 
1982. 83p. (In German). NTIS (US Sales Only), PC A05/ 
MF AOi. Order Number DE82751114. 

In this program mechanisms and kinetics of reactions occur- 
ing during gas purification and during thermal regeneration were 
investigated. The injection of ammonia enhances the removal of 
SO. considerably. At high SO. concentrations the reduction of 
NOsub(x) is limited. The reduction yield is increased at higher tem- 
peratures or in a two-stage moving bed reactor using active coke. 
In the first bed mainly sulfur oxides are removed. Upstream from 
the second bed NHs is injected. In this way over 99% of SO» and 
over 80% of NOsub(x) can be removed in the two beds. This result 
was obtained at temperatures from 120 to 150°C. In this process 
SO. and NOsub(x) can be removed simultaneously without a modi- 
fication of the boiler plant and without reheating of the flue gases. 
An impregnation of active coke with metal compounds did not in- 
crease its catalytic acitvity for reducing NOsub(x) by NH; obvious- 
ly. The mechanisms of the reactions occuring during thermal regen- 
eration were found out. In technical application a similar composi- 
tion of the SO2 rich gas can be expected when NHs was injected or 
not. Ammonia as a product of the decomposition of ammonium 
salts reduces at high temperatures the chemical loss of carbon. The 
SO, rich gas, which is processed to elemental sulfur, contains only 
very small amounts of NHs. 


3996 (DOE/BC/10332—T1) an maar of flyash as 
filter media for hydrocarbons. Final report. Wilson, D. B. 
(New Mexico State Univ., Las Cruces see (USA). Dept. of 
Chemical Engineering). Sep 1982. Contract AS19- 
80BC10332. 30p. ». NTIS. PC A03/MF AO1. Order Neuber 
DE83001881. 

This report describes the investigation of using flyash as a 
filter media (adsorbent). Three systems are examined: (1) flyash as a 
replacement for clay in the conventional acid-clay treatment of rer- 
efined lubricating oil. The potential for subsequent use of the reject 
acid sludge (contains flyash) for cement kilning is examined; (2) 
flyash as an adsorbent for separating water from the ethanol-water 
azeotrope. Subsequent disposal of the flyash is discussed; and (3) 
flyash as an adsorbent for radioactive material from aqueous solu- 
tions. Comparison is made with clay. Conclusions are: (1) flyash is 
an acceptable substitute for diatomaceous earth as a precoat materi- 
al or filter aid in rotary vacuum filtration; (2) flyash did not remove 
the color from rerefined lubricating oil and was not considered fur- 
ther as a replacement for clay in this application; (3) flyash ad- 
sorbed a small quantity of water from the ethanol-water azeotrope; 
however, it was not as good an adsorbent material as Davidson 3A 
molecular sieve; (4) flyash did not adsorb radium to any appreciable 
extent; however, it was a satisfactory filter aid material for use to 
increase the permeability of the filter cake when clay was used to 
adsorb the radium. A combined slurry of 0.5 wt % clay and 3 to 5 
wt % flyash gives a method of control for small quantities of 
radium in water solutions; and (5) flyash did not leach any contami- 
nants into the three systems examined - lube oil, ethanol-water, and 
radium (aqueous) solution. 8 figures, 8 tables. 


(DOE/ET/13543—T2) Process modifications and 
waste-management practices affecting disposal, ae 
and recovery of coal-combustion wastes. 
ence, Inc., Atlanta, GA (USA); Webster and Tames 
Norristown, PA (USA)). Oct 1982. Contract ACO0lI- 
79ET 13543. 243p. NTIS, PC All/MF A0O1. Order Number 
DE83001840. 

This topical report summarizes modifications and practices 
affecting disposal, utilization and recovery of coal combustion 
wastes under RCRA regulations. The primary concern of the 
power industry is the quantity and characteristics of ash and sludge 
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to be disposed in the future and the potential of their being de- 
clared hazardous under RCRA and related legislation. To address 
the wide range of modifications and practices available to the util- 
ity industry, it was necessary to organize this report into five major 
groupings as follows: coal cleaning; selected power plant modifica- 
tions; utilization options; scrubber sludge stabilization/fixation; and 
resource recovery options. This report is not intended to provide a 
complete technical assessment of the modifications and practices ex- 
plored; rather it concentrates on: waste disposal cost of the prac- 
tices employed; energy impacts; regulatory problems; and handling 
properties or hazard potential. The contents of this topical report 
are based on literature reviews, data reviews and selected personal 
contacts. 


3998 (DOE/MC/16219—S5) Test and evaluation of hot- 
gas cleanup devices: Phase I and II, Task I. Technical prog- 
ress report, June 1, 1982-September 30, 1982. (Curtiss- 
Wright Corp., Wood-Ridge, NJ (USA). Power Systems 
Div.). 1982. Contract AC21-81MC16219. 25p. (CW-WR— 
81-0245). NTIS, PC A02/MF AOl. Order Number 
DE830031 10. 

This report presents the status of the work performed on a 
program for the test and evaluation of hot gas cleanup devices for a 
pressurized fluidized bed combustion (PFBC) combined cycle 
system. The work was performed during the period June 1, 1982 
through Septembetr 30, 1982. This is the fifth quarterly report since 
the start of the program. Work was completed which restored the 
pressurized fluidized bed (PFB) technology plant at Wood-Ridge, 
New Jersey, to an operational status. Preliminary designs to incor- 
porate each of three advanced gas cleanup devices into the facility 
following a first stage low pressure drop inertial type separator 
were previously completed. The advanced devices are provided by 
suppliers under separate DOE contracts. They include a ceramic 
bag filter, an electrostatic precipitator and an electrostatically en- 
hanced inertial separator. Testing of the ceramic bag filter system 
was completed in May 1982. This report presents the progress 
made in preparing the facility for the test of the electrostatic preci- 
pitator. 12 figures, 4 tables. 


3999 (DOE/METC—82-52-Vol.2) Challenge of change: 
sixth international ash-utilization symposium proceedings. 
Halow, J.S.; Covey, J.N. (eds.). (Department of Energy, 
Morgantown, WV (USA). Morgantown Energy Technol- 
ogy Center; National Ash Association, Washington, DC 
(USA)). Jul 1982. 429p. (CONF-820333—Vol.2). NTIS, PC 
A19/MF A0O1. Order Number DE83000579. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Papers presented at this symposium included: the recovery 
of useful minerals from fly ash; its use as a substitute for cement in 
highway construction, oil well cementing, and the manufacture of 
building materials; its use as a landscaping material; details of the 
physical, chemical, and mechanical properties of fly ash; and its 
ground disposal. Separate abstracts were prepared for selected 
papers of the symposium. (CKK) 


4000 (DOE/METC—82-52-Vol.2, pp 1-21) Flyash 
magnetite: a commercial realization. Aldrich, R.G.; Zachari- 
as, W.J. Jul 1982. NTIS, PC A19/MF AO1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Coal fly ash contains mainly the oxides of silicon, aluminum, 
and iron. The bulk of the fly ash is now disposed of in landfills or 
ponds. Magnetic separators can remove the iron rich phase known 
as magnetite. Naturally mined magnetite is used mainly in the coal 
cleaning industry. Mixed with water, it forms a suspension of heavy 
medium such that coal can be separated from rocks. After use, most 
of the magnetite can be recovered, the magnetics content (typically 
85 to 95%) enhancing the recovery. With coal quality going down, 
more heavy medium separation processes will be used to supply the 
increasing demands of coal-fired power plants. Halomet, Inc. has 
built the first commercial fly ash magnetite recovery plant near the 
ash disposal site of the Hatfield Ferry Generating Plant at Mason- 
town, Pennsylvania. The utility generated 470,000 tons of fly ash in 
1980, so that feedstock supplies are no problem. The magnetite 
product recovered from fly ash is superior to natural magnetite in 
the percent of magnetics present (a minimum of 96%). At compara- 
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ble selling prices, the extra magnetics represent a savings to the 
coal cleaning industry of $12/ton and additional savings in en- 
hanced recovery after use. (CKK) 


4001 (DOE/METC—82-52-Vol.2, pp 46-58) Projecting 
ash and SO. production from coal-fired power plants. Dalst- 
ed, N.L.; Green, J.W.; Haar, M. (Colorado State Univ., 
Fort Collins). Jul 1982. NTIS, PC A19/MF AO1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

A research project was initiated by the USDA and EPA to 
analyze impacts on natural resources and rural communities of al- 
ternate patterns of coal development stimulated by market forces 
and government policies. Data files describing coal reserves, 
mining, cleaning, transportation, utilization, and current plans for 
new coal-fired units and conversions were obtained. The Interre- 
gional Coal Analysis Model (ICAM) is a computer program which 
simulates the operation of existing and scheduled coal-fired power 
plants through 1990 by describing production, distribution, and 
demand. Some model coefficients detailing land, water, and other 
input requirements are still in the developmental stage. This paper 
describes the methodology used to develop effluent coefficients as- 
sociated with coal use. By estimating the coal usage by plant each 
year from 1975 to 1990, the program calculates total ash and SOQ. 
quantities to be expected. Two utilities were selected for demon- 
stration of the computer program. (CKK) 


4002 (DOE/METC—82-52-Vol.2, pp 77-85) Effect of 
coarse fraction (+ No. 325) of fly ash on concrete properties. 
Joshi, R.C. (Univ. of Calgary, Alberta). Jul 1982. NTIS, PC 
A19/MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Bituminous coal fly ash has been used as a substitute for 
cement in concrete for nearly 50 years. Like natural pozzolans it 
exhibits little or no cementitious value. Sub-bituminous and lignite 
fly ash are not only pozzolanic but also self cementitious. New 
specifications established to make use of these fly ashes limit the 
coarse fraction (+325 mesh) to a minimum of 34%. In view of the 
self cementitious nature of sub-bituminous fly ash, laboratory tests 
were carried out to investigate the effect of the coarse fraction on 
the compressive strength and initial setting time of concretes con- 
taining 10 and 20% fly ash as a replacement for cement. The fly 
ash used contained coarse fractions of 5, 16, 32 and 38% by weight. 
As the amount of coarse particles increases, the compressive 
strength does decrease. Results showed the compressive strength of 
concrete containing fly ash less at 3 days, about equal to or greater 
at 7 days, and significantly greater than concrete containing no fly 
ash at 56 days, even in concretes containing the highest proportion 
of coarse material. Fine fly ash retards the initial setting time of 
concrete more than the coarse ash which retards it only slightly. 
(CKK) 


4003 (DOE/METC—82-52-Vol.2, pp eo Utiliza- 
tion of fly ash in the cementing of wells. Smith, D.K. (Halli- 
burton Services, Duncan, OK). Jul 1982. NTIS, "PC Al9/ 
MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Fly ash as an additive for oil well cement was introduced to 
the oil industry by the Halliburton Company in 1949. Since its early 
usage in the Illinois area of the US, the total amount of fly ash 
pumped into wells has exceeded 80 million sacks. The advantages 
of using fly ash-portland cement mixtures in wells are fundamental- 
ly the same as for concrete except the conditions of placement and 
curing are variable and the nomenclature of properties are ex- 
pressed somewhat differently. In some instances, deep wells have 
been cemented mixtures of fly ash and hydrated lime together with 
an activator which functions as a catalyst for setting. Fly ash mi- 
crospheres have also been used as a cement additive to provide 9 to 
12 Ib/gal lightweight cementing slurries. These lightweight systems 
will produce compressive strength in a minimum period of time to 
support casing in a well bore even under relatively low tempera- 
tures. Compared to the properties of traditional lightweight cement 
slurries, prepared principally by adding extra mixing water, the in- 
corporation of microspheres into cement slurries presents an alter- 
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native method of providing lightweight cement slurries that have 
many inherent advantages. 


4004 (DOE/METC—82-52-Vol.2, pp 111-134) Densifi- 
cation and degradation behavior of bottom ash-fly ash and 
coarse coal refuse: fly ash mixtures. Usmen, M.A. (West Vir- 
ginia Univ., Morgantown). Jul 1982. NTIS, PC A1l9/MF 
Aol. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

ig supplies and rising costs of conventional high- 

way materials and the accumulation of vast quantities of bottom 
ash, fly ash and coal refuse have generated interest in research deal- 
ing with the characterization and utilization of these waste materi- 
als. Studies conducted in the past decade have shown that many of 
these wastes may be feasible for use in highway construction; yet, 
they often exhibit some unique characteristics that are distinctly dif- 
ferent from those of the traditional materials. In this paper, studies 
performed at West Virginia University to assess the feasibility of 
using bottom ash, fly ash and coarse coal refuse in pavement con- 
struction are described and discussed with an emphasis on their spe- 
cial characteristics and anomalous behavior. Particular attention is 
directed to the densification and degradation behavior of bottom 
ash-fly ash and coarse coal refuse - fly ash mixtures under labora- 
tory compaction. Comparisons are drawn between the behavior of 
these mixtures and those prepared with conventional aggregates 
and soils. Based on the findings of these studies, conclusions con- 
taining some general guidelines for a realistic material evaluation 
and the development of specifications are presented. 


4005 (DOE/METC—82-52-Vol.2, pp 135-146) Re- 
search on the use in road construction of the ash from bitumi- 
nous schist fired in thermoelectric power plants. Turcu, M.; 
Tulliu, D. (Inst. for Research and Technological Design in 
Transports, Bucharest, Romania). Jul 1982. NTIS, PC A19/ 
MF AOl. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Coal in the form of lignite, pit coal, and bituminous schists 
represents the main source of energy for Romania's electric gener- 
ating plants. The combustion of the schists, containing about 20% 
bitumens and coal, generates a large quantity of ash. The chemical 
and mineral compositions of the three types of coal and their ashes 
were investigated; the physical and mechanical characteristics and 
the pozzolanic and hydraulic activity of the ashes were measured in 
the laboratory. Based on the data collected it was concluded that 
the bituminous schists and coal ashes could be used in road con- 
struction for road embankments, for steady road layers, and as a 
filler for asphaltic mixtures. (CKK) 


4006 (DOE/METC—82-52-Vol.2, pp 147-167) Stabi- 
lized copper mill tailing and fly ash for brick manufacture. 
Sultan, H.A. (Univ. of Arizona, oan on S.S.; 

Fatani, M.N. Jul 1982. NTIS, PC A19/MF A 

From 6. international ash utilization ulondath Reno, NV, 
USA (7 Mar 1982). 

The feasibility of using copper mill tailings and fly ash as a 
building material for brick manufacturing was investigated in this 
study. Details of laboratory procedure and tests using different test- 
ing equipment are given. It was found that a mixture of 50% 
copper mill tailing and 50% fly ash by weight gives the optimum 
engineering properties among all the mixes tested. 


4007 (DOE/METC—82-52-Vol.2, pp 168-186) Labora- 
tory corrosion studies of metals in coal ash. Headon, A.C.; 
Chan, H.T. (Ontario Hydro, Toronto). Jul 1982. NTIS, PC 
A19/MF A0Ol. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

A series of laboratory corrosion experiments were conducted 
on metals in fly ash, bottom ash and class A backfill material. Five 
types of metals were used: carbon steel, stainless steel, aluminum, 
electro zinc coated steel and copper. The corrosion rates of the 
metals were first determined by the polarization resistance tech- 
nique and then by short-term weight loss measurements. It was 
found that the degree of corrosion of the electro zinc coated steel 
and carbon steel was severe to very severe in fly ash under unsatu- 


01 COAL AND COAL PRODUCTS 
0108 Waste Management 


rated conditions. Under similar conditions the corrosion rates were 
moderate for these metals in bottom ash and low in the class A ma- 
terial. Aluminum and copper had very low to zero corrosion rates 
in the fly ash and class A material, and moderate corrosion rates in 
the bottom ash. Stainless steel was uncorroded in all three media. 
Included in the paper is a discussion of the possible effects of var- 
ious physiocochemical characteristics of fill materials on corrosion, 
and the practical implications of the experimental data on the use of 
coal ash as a fill material. 


4008 ee ee pp 187-207) Syn- 
thetic gravel from dry flue gas desulfurization 

Donnelly, J.R. (A/S Niro A Atomizer, Copenhagen, Den- 
mark); Jons, E.S.; Webster, W.C. Jul 1982. NTIS, PC A19/ 
MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

A new technology for flue gas desulfurization has been de- 
veloped over the past seven years. This new technology, Spray 
Drying Absorption, has gained wide acceptance with the number 
of megawatts now committed to dry FGD systems exceeding 4000 
megawatts. The first full sized dry FGD system started up in De- 
cember 1980 on units 6 and 7 of Northern States Power's Riverside 
Generating Station in Minneapolis, Minnesota. This process pro- 
duces an essentially dry product with handling properties similar to 
fly ash. The dry end-product is composed primarily of fly ash, cal- 
cium sulfite and sulfate and excess calcium hydroxide. Methods for 
disposal and utilization of these end-products are being developed. 
One potential use of these end-products is the production of a syn- 
thetic gravel for use as an aggregate in roadbase and concrete com- 
positions. Niro Atomizer has investigated the use of a pelletizer to 
produce a dense hard synthetic gravel. Results of these investiga- 
tions are presented. These investigations have included preparation 
of single pressed pellets, laboratory continuous pelletizing and in- 
dustrial scale demonstration. Properties of the pellets produced are 
given. A cost estimate for a 400 MW power plant pelletizing 
system is given. 


4009 iene a 2, pp 208-231) Use of 
fly ash in combating sulfate attack in concrete. Pierce, J.S. 
(Dept. of Interior, Denver, CO). Jul 1982. NTIS, PC A19/ 
MF AOl. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

The paper describes sulfate attack in concrete and outlines 
its geographical concern to the Bureau of Reclamation. Examples 
of its destructive nature are shown. USBR testing procedures used 
to evaluate sulfate resistance are described. Current specifications 
requirements for sulfate environments are listed, and how fly ash 
qualifies for these environments are listed, and how fly ash qualifies 
for these environments is discussed. A proposal for the ultimate in 
sulfate resistance specifications is also briefly discussed. 


4010 (DOE/METC—82-52-Vol.2, pp 232-239) Tem- 
plite catalyst: a new construction material. Temple, J.; 
Styron, R.W. Jul 1982. NTIS, PC A19/MF A0O1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

During the last four years, a new and different approach has 
been developed by Jack Temple, Vice President and Research Di- 
rector for Oh-Kay Chemical Corporation of Dallas, Texas. This ap- 
proach involves the use of chemical coalescent catalysts and high 
percentages of fly ash. The coalescent catalyst is called TEM- 
PLITE, and the formed materials are called Templite Cementitious 
products, Templite Foam-Crete, and Templite Pozacrete. Templite 
lightweight aggregate and Templite lightweight sand have also 
been developed that require no energy for firing and little energy 
for power mixing, forming, and conveying equipment. Templite 
catalyst and Templite products are discussed in this paper. 


4011 (DOE/METC—82-52-Vol.2, pp 240-268) Fly ash 
reclamation: evaluation 


use for agriculture and land uation of re- 
search needs. Tolle, D.A.; Arthur, M.F.; Pomeroy, S.E. 
(Battelle Columbus Labs., OH). Jul 1982. NTIS, PC A19/ 
MF AOl. 
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From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

The objective of this evaluation was to critically assess pre- 
vious research which investigated the use of fly ash as an amend- 
ment for agricultural and land reclamation purposes. This assess- 
ment identified data gaps and deficiencies, which were then priori- 
tized at a miniworkshop into a list of research needs designed to 
assist interested organizations in effective planning of future re- 
search directions. Over 300 directly relevant articles and reports 
were acquired utilizing a prior review, consultants recommenda- 
tions, and a computerized literature search. This paper reviews the 
physiocochemical characteristics of fly ash pertaining to its use as a 
soil amendment. Simiarly, the physicochemical properties and 

es of fly ash amended soil are reviewed, as well as the effects 
of this amendment on plant/crop yield and element uptake. The 
four, immediate priority, research needs resulting from a critical 
evaluation of the literature were: (1) evaluation of market demand 
and cost, (2) establishment and evaluation of regional demonstration 
plots, (3) evaluation of former research plots, and (4) experimenta- 
tion with ash from old lagoons. Future research priorities associat- 
ed with fly ash amendment to soil addressed: low-level radioactiv- 
ity, amendment equipment, utility engineers handbook, ash detoxifi- 
cation and metal recovery, and amendment combined with organic 
wastes. 


4012 (DOE/METC—82-52-Vol.2, pp 269-285) Use of 
kiln dusts with fly ash in road base compositions. Collins, 
R.J. (Valley Forge Labs., Devon, PA); Emery, J.J. Jul 
1982. NTIS, PC A19/MF AOl. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Fly ash reacts with calcium hydroxide and water to form 
compounds possessing cementitious properties. Pozzolanic reactions 
of this type have been the basis of the now traditional lime-fly ash- 
aggregate road base compositions. Dusts from the kilns of the 
cement and lime industries contain substantial quantities of CaO, a 
portion of which exists in the form of a reactive free lime compo- 
nent. This paper describes a research program co-sponsored by the 
Federal Highway Administration and the US Dept. of Energy to 
determine the effectiveness of substituting kiln dusts for hydrated 
lime in fly ash road base systems. The first phase of this research 
consists of the selection and characterization of kiln dusts and fly 
ashes, the optimization of kiln dust, fly ash, and aggregate propor- 
tions, and the evaluation of the engineering properties of the kiln 
dust-fly ash-aggregate systems. This first phase is described in 
detail. The second phase will involve a series of field demonstration 
projects. (CKK) 


4013 (DOE/METC—82-52-Vol.2, pp 286-290) Experi- 
ence with lime/fly ash road bases in Illinois. Gumm, J. Jul 
1982. NTIS, PC A19/MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

The history of fly ash and its use in lime/fly ash aggregate 
road bases and subbases is discussed. Actual jobs and applications 
are given with comparative designs and costs. The need for project 
controls and inspection with the areas of responsibility properly 
delegated to insure performance are also illustrated. 


4014 (DOE/METC—82-52-Vol.2, pp 291-347) Experi- 


ence with public involvement and ash management. Parks, 
D.W. (Baltimore Gas and Electric Co., MD). Jul 1982. 
NTIS, PC A19/MF AO1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

The Baltimore Gas and Electric Company have at present 
only 10% of its power generation fired by coal, but several of its 
oil fired plants will be converted in the near future. By 1988, about 
500,000 tons of coal ash will be generated. Disposal costs are near 
$10/ton and rising. This paper describes BG & E's efforts to 
manage their waste disposal problem. They purchased 280 acres of 
undeveloped land adjacent to the plant. Public reaction by local 
residents, the company’s educational efforts to convince the public 
of its resource utilization program for fly ash, the changes in local 
dumping regulations BG & E effected, and plans for the develop- 
ment of the dump site into an industrial park are described. 
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4015 (DOE/METC—82-52-Vol.2, pp 349-370) Geo- 
technical study of an ash deposit. Wood, G.L. Jul 1982. 
NTIS, PC A19/MF AO1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

This paper presents the results of an in-depth study of a re- 
tired ash disposal site. The study was made using contemporary 
soils exploration, laboratory testing, and geotechnical engineering 
techniques. While this study was performed on a disposal site, it 
will be demonstrated that the concepts are fully applicable to engi- 
neered fills as well. The study was conducted for the purpose of 
evaluating the past-closure performance of the first ash disposal 
area which New York State Electric & Gas Corporation had actu- 
ally designed prior to placing in operation and then subsequently 
controlled during its use. From this study, it was possible to com- 
pare the theory and the practice; evaluate its compatibility with the 
surrounding environment; and obtain additional knowledge which 
was then incorporated into the design of subsequent disposal sites. 
Furthermore, it was a prototype from which various properties 
which might affect the future use or behavior of these or other fly 
ash fills could be studied. Two short case studies of previous dis- 
posal areas are also included. One of these was an environmental 
nuisance and the other a disaster. The results of a very recent in- 
stallation of slope stability monitoring equipment is included as one 
more demonstration of the applicability of conventional geotechni- 
cal engineering techniques to fly ash disposal technology. 


4016 (DOE/METC—82-52-Vol.2, pp 371-389) Allevi- 
ate your ash costs. Moss, D.W. Jul 1982. NTIS, PC A19/ 
MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

Lytag Limited is a UK company which, over the last twenty 
years, has developed and operated plants for the conversion of fly 
ash to high quality structural grade lightweight aggregate. The 
Company has to date produced and sold over 6M tons of sintered 
fly ash lightweight aggregate (LYTAG) and the paper presents ar- 
guments to illustrate this could have been greatly increased through 
a change in attitude to disposal and re-cycling by public utilities. 
The paper briefly describes the process, the product and the many 
uses to which the product has been applied but concentrates par- 
ticularly on the financial and commercial criteria necessary for sig- 
nificant growth of this potentially high volume use for fly ash. 


4017 (DOE/METC—82-52-Vol.2, pp 394-407) Quality 
control of highway concrete containing fly ash. Halstead, 

J. (Virginia Highway and Transportation Research 
Council, Charlottesville, VA). Jul 1982. NTIS, PC A19/MF 
AOl. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

While research had demonstrated that concretes containing 
substantial amounts of fly ash as a part of the cementitious material 
are suitable for use in highways, only a few states routinely use 
such concretes. This paper discusses the probable causes of this lim- 
ited use from the standpoint of potential problems with quality con- 
trol. The counteracting effects of the additional testing and control 
problems on the economic incentives for using fly ash to replace a 
portion of the portland cement are discussed. It is recommended 
that the use of fly ash meeting ASTM Specification C618 be per- 
mitted at the option of a contractor with approval of the mix 
design by the state. 


4018 (KHM-I—06) Deposition of solid wastes from coal 
combustion. A sumposium report. (Statens Vattenfallsverk, 
Vaellingby (Sweden). Projekt KOL-HAELSA-MILJOE; 
Ingenjoersvetenskapsakademien, Stockholm (Sweden)). Jan 
1982. 162p. (In Swedish). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82750844. 

The lectures at the symposia, 8th of September 1981, are re- 
ported. Various environmental aspects on deposition of wastes from 
coal combustion are discussed, as well as techniques for deposition 
and design of storage facilities. Problems concerning leaching of 
heavy metals are also dealt with. 10 lectures. 
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4019 (KHM-TR—09) Experiments on mercury collec- 
tion in fabric filters applied to coal-fired boilers. Lindau, L. 
(Statens Vattenfallsverk, Stockholm (Sweden)). Nov 1981. 
l6p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82750824. 

The literature data for mercury collection with the fly ash 
from coal-fired boilers are reviewed. The results of mercury collec- 
tion in small scale filtration experiments using coal-fired boiler flue 
gas are presented. These data support the existence of a fly ash 
mercury sorption mechanism operating at low flue gas tempera- 
tures. 


4020 Eighty-seventh Northwest Mining Association 
Spokane, WA; Northwest Mining Association 

(1981). 610p. (CONF-811237—). Northwest Mining Associ- 
ation, 633 Peyton Building, Spokane, WA 99201. 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

Portions of document are illegible. 

Papers which were selec’ for abstracting and indexing 
were in the following areas: coal and oil shale mining; land recla- 
mation; uranium exploration; petroleum pipelines. 


4021 Implementing a surface mine reclamation plan: an 
industry perspective. Cull, C.A. (Northwestern Resources 
Co., Billings, MT). pp 12p, Paper 3 of Eighty-seventh 
Northwest Mining Association meeting. Spokane, WA; 
Northwest Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

In conducting a typical surface coal mining operation in the 
Northern Great Plains, the reclamation plan is but one of two com- 
ponents which are necessary to a complete operational plan. The 
other component is the mining plan itself. Design and ultimate de- 
velopment of the operational plan in today’s rigid regulatory cli- 
mate requires a strong marriage between the mining and reclama- 
tion elements, each imposing limitations and bounds on the other. 
In spite of current statutory intent, the introduction of regulatory 
constraints has done nothing to attenuate the task of developing the 
essential union between the mining plan and the reclamation plan. 
The initial development of both the mining and reclamation 
schemes is based on the premine resource analyses which includes 
mineral, geologic, hydrologic, biotic, edaphic, and cultural surveys 
and assessments. The premine surveys must dictate, either directly 
or indirectly, the critical elements of the reclamation program 
which includes (i) soil material handling, (ii) regrading and recon- 
touring, (iii) drainage reconstruction, (iv) revegetation and habitat 
reestablishment, and (v) long-term management. Each element 
should be supported and augmented by applied field research and 
postmine monitoring. In this presentation, the reclamation program 
elements are discussed with an eye to the often onerous and poten- 
tially counterproductive regulatory restrictions facing the operator 
of a surface coal mine. 


4022 Reclamation of mined land: a research perspective. 
Schafer, W.M. (Montana State Univ., Bozeman). pp 15p, 

Paper 4 of Eighty-seventh Northwest Mining Association 

Cee Spokane, WA; Northwest Mining Association 
1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

The relationship between industry, regulatory agencies, and 
research groups is critical in determining the direction of reclama- 
tion in the 1980's. At the same time these relationships are contin- 
ually changing. In the 1960's, industry reclamation programs sur- 
passed regulatory expectations with few exceptions. In addition, re- 
search concepts in reclamation were ahead of industry due to eco- 
nomic constraints. Since 1977, however, these relationships have 
changed. Regulatory performance standards forged far ahead of in- 
dustry practice with passage of the Surface Mining Central and 
Reclamation Act. In the four years since that landmark legislation, 
industry has responded quickly to the challenge, while the research 
community has lagged behind. The causes and ramifications of this 
role reversal will be discussed. Research and industry have seen 
many new developments in land reclamation during the past 
decade. Direct replacement of cover-soil on reshaped spoils, use of 
increased cover-soil depths, direct establishment of native vegeta- 
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tion, and innovative techniques in growth of woody species are ex- 
amples of recently-developed successful reclamation 

Many challenging frontiers still remain in reclamation including: (1) 
re-establishment of aquifers i in mined areas; (2) abatement of acidity 
in tailings; (3) reduction in erosion of strip-mined areas; and (4) im- 
provement in minesoils construction to provide suitable native spe- 
cies habitat, and to prevent salt accumulation. Innovative ap- 
proaches to solving these problems are the emerging direction for 
reclamation research. 


Sewage sludge as an aid in reclaiming WIDCO 
mined lands. Hickey, R.A. (Washington Irrigation and De- 
velopment Co., Centralia). pp 10p, Paper 5 of Eighty-sev- 
enth Northwest Mining Association meeting. Spokane, WA; 
Northwest Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

Reclaiming mine lands as quickly and completely as practi- 
cal is a common objective of Washington Irrigation and Develop- 
ment Company (WIDCO), and state and federal agencies which 
regulate coal mining. The means by which this is accomplished are 
constantly changing as research and technology dictate. The recent 
addition of a program utilizing sewage sludge as a soil amendment 
in subsoil and topsoil reclamation at the Centralia coal mine is one 
example of WIDCO’s commitment to rapid and complete restora- 
tion of its mined lands. At the same time a large regional sludge 
disposal outlet has been created in an environmentally sound pro- 
gram which has the potential to relieve western Washington cities 
of a troublesome waste. Data from the soils study indicated a 
marked superiority of sludge over standard fertilizers on all of the 
subsoils. Soil fertility restoration occurred up to three times faster 
with sludge. Nitrogen losses to groundwater were equal to and in 
most cases less from sludge areas even at the higher rates. The ad- 
dition of a nitrogen stabilizer to sludge decreased losses further by 
300 to 400%. Crop yield and biomass production was 300% greater 
with sludge in the first year. Second year data is presently not 
available. Field observations of plots during dormant and growing 
season revealed obvious increases in plant vigor and top growth on 
sludge amended soils. To assess and prevent excessive environmen- 
tal impacts. A hydrologic and soils monitoring program has been 
initiated and will remain in effect throughout the sludge utilization 
program. 
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REFER ALSO TO CITATION(S) = 3974, 4001, 4018, 4099, 4219, 4220, 
5307, 6049, 6059, 6060, 6063, 6076, 6132 


4024 (DOE/ET/10261—T7) Environmental assessment 
of the HYGAS process. Interim report on HYGAS environ- 
mental characterization: reference data manual, Tests 55 
through 64, Anastasia, L.J.; Karst, R.H. (Institute of Gas 
Technology, Chicago, IL (USA)). Aug 1982. Contract 
AC01-76ET 10261. 33p. (FE—2433-29). NTIS, PC A03/MF 
A01. Order Number DE82020244. 

Under contract to the US Department of Energy, HYGAS 
pilot plant streams have been systematically sampled and analyzed 
to provide an environmental assessment of the HYGAS process. 
The pilot plant units of interest include the pretreater and gasifier 
reactors, which are considered scalable to larger HYGAS coal gasi- 
fication plants. This is Volume II in a series of five interim reports 
detailing the HYGAS environmental assessment. The objective of 
this report is to make available trace element analyses for individual 
solid samples from HYGAS Tests 55 to 64. These data have been 
reported previously but only as averaged results. The fate of minor 
and trace elements during gasification has been studied in selected 
HYGAS pilot plant streams. These studies were intended to yield 
quantitative data on the fate of certain trace elements rather than 
order-of-magnitude results. The trace element analyses were carried 
out by atomic absorption methods whenever possible. Because the 
total number of trace elements in coal and coal chars is large and 
covers a wide range of physical and chemical p ies, an arbi- 
trary decision was made to limit analyses to those elements listed in 
Table 1. 
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4025 (DOE/RA/50404—1232-App.C) Report on surface 
geology and groundwater investigations of Mortons and Green 
Valley Well Fields. Final technical report, November 1980- 
May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 1982. 
Contract FC02-81RA50404. 32p. NTIS (US Sales Only). 
Order Number DE83001053. 

Portions of document are illegible. 

The general region of investigation of this report is in the 
southern part of the Powder River Basin near the Town of Doug- 
las, Wyoming. Two specific areas within this region were investi- 
gated to determine the groundwater potential with drilling and test- 
ing programs during the years 1973 to 1975. One area of investiga- 
tion is located approximately 12 miles west of Douglas in T32 and 
33N, R73 and 74W, and is known as the Green Valley Well Field. 
This area is situated in the foothills of the north end of the Laramie 
Range and encompasses approximately 25 square miles. In this area 
the Madison Formation limestone and the Flathead Formation 
sandstone are the aquifers of interest for groundwater production. 
The second area is located approximately 13 miles north of Doug- 
las in T34 and 35N, R70 and 71W, and is known as the Mortons 
Well Field. This area encompasses about 30 square miles. In this 
area, the Lance Formation and Fox Hills Formation sandstones are 
the aquifers of interest. Contained within the body of this report are 
two geologic studies prepared by consulting geologists, Dr. Peter 
Huntoon and Henry Richter. These studies define the pertinent 
structural and groundwater geologic features in and in the vicinities 
of the Mortons and Green Valley Well Fields. A relatively com- 
plex structural geology was encountered in the Green Valley area. 
The study of the Mortons area suggests that the geology of this 
area is relatively uniform. Inventories of the water users in the vi- 
cinities of the two study areas are included at the back of this 
report in Appendix B. These inventories are comprised of water ap- 
propriations as recognized by the Wyoming State Engineer's 
Office. Both groundwater and surface water appropriations are in- 
ventoried within the Green Valley study area. Only groundwater 
appropriations are inventoried within the Mortons study area. 


4026 (DOE/RA/50404—1232-App.D-Vol.1) Water 
supply and yield analysis. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 397p. NTIS, PC A17/MF 
A01. Order Number DE83001054. 

Portions of document are illegible. 

Projected raw water requirements at the plant site are 6020 
acre-feet per year. Since the proposed plant site is not adjacent to 
any major streams or rivers, water must be transported to it. Water 
will be supplied from four sources - two surface water and two 
groundwater. The two surface water sources are LaPrele Reservoir 
and a permit from the North Platte River with a 1974 appropriation 
date. The groundwater sources are derived from the Madison for- 
mation aquifer and the Lance-Fox Hills aquifer. Raw water will be 
brought into the plant through pipelines terminating in a 20-acre, 
onsite storage impoundment. This impoundment will be large 
enough to provide all plant makeup requirements for 5 days, at full 
capacity. It will also provide water for fire fighting. Water from 
the impoundment will be pumped to cold lime treaters, where it 
will be clarified and softened with cold lime, magnesium oxide, and 
soda ash. The treated water will be filtered, then pumped into a 
header which supplies water for the boiler feedwater makeup treat- 
ment system. No further treatment of this water would be required 
prior to its use as utility cooling tower makeup water. Underflow 
from the clarifier will be pumped to the settling pond where the 
water will be decanted from the suspended solids and reclaimed. 
Plant site domestic and construction water will be supplied by 
groundwater wells capable of producing 400 acre-feet per year. 
Two of the plant objectives are to insure there is zero aqueous 
plant discharge and to minimize plant demand for offsite water. 
Therefore, the wastewater treatment systems will reduce the con- 
taminants present in plant wastewater discharges so that the water 
can be reclaimed for use either as boiler feedwater or as cooling 
tower makeup water. 


4027 (DOE/RA/50404—1232-App.D-Vol.2) Water 
supply and yield analysis. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 548p. NTIS, PC A23/MF 
A0O1. Order Number DE83001055. 
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Portions of document are illegible. 


4028 (DOE/RA/50404—1232-App.D-Vol.6) Water 
supply and yield analysis. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 431p. D. Order Number 
DE83001059. 

Portions of document are illegible. 


4029 (DOE/RA/50404—1232-App.E) Preliminary geo- 
technical investigation: Panhandle Reservoir No. 1 and appur- 
tenances. Final technical report, November 1980-May 1982. 
(WyCoalGas, Inc., Douglas, WY (USA)). 1982. Contract 
FC02-81RA50404. 342p. NTIS, PC A15/MF AOl1. Order 
Number DE83001060. 

Portions of document are illegible. 

The site of the proposed Panhandle Reservoir No. 1 is suit- 
able for development of the proposed project from a geotechnical 
point of view. The maximum embankment section should consist of 
an impervious central core, Zone 1; a semi-previous shell on either 
side of the Zone 1 and part of the core, Zone 1A; an upstream pre- 
vious shell, Zone 2; a downstream shell of miscellaneous materials, 
Zone 4; and a chimney drain and downstream drainage blanket, 
Zone 3. Suitable materials for all of the required construction are 
located in the immediate vicinity of the dam with the exception of 
the stone required for the riprap, riprap bedding, and gabions. This 
stone will have to be imported from off site. Reduction of seepage 
through the dam foundation and abutments requires stripping of the 
upper soils, construction of a shallow keyway trench, and grouting 
of the bedrock. If additional seepage reduction is required, addition- 
al methods such as positive cutoff through the upper more perme- 
able bedrock or an upstream impervious blanket will be required. 
The dam should be monitored with frequent visual surveillance and 
instrumentation including surface displacement monuments, piezo- 
meters, and inclinometers. The maximum proposed embankment 
section and foundation have adequate strength to withstand the ex- 
pected seismic and static loadings with a satisfactory factor of 
safety. 


4030 (DOE/RA/50404—1232-App.F) Performance 
specifications for water supply facilities Panhandle Reservoir 
No. 1 and pump station. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 135p. NTIS, PC A07/MF 
A01. Order Number DE83001061. 

Portions of document are illegible. 

Water is supplied to the WyCoalGas Coal Gasification Plant 
from four major facilities: the Mortons Area Well Field; Panhandle 
Reservoir No. 1; the Green Valley Well Field; and LaPrele Reser- 
voir. The Mortons Area Well Field is located approximately three 
miles west of the proposed gasification plant. Panhandle reservoir 
No. 1 and the auxillary pump station are located approximately 
thirteen miles southwest of the plant site. The Green Valley Well 
Field Area and LaPrele Reservoir are located approximately 
twenty-five miles southwest of the plant area. This report deals 
with the systems to bring the various water supplies to the plant 
site and focuses on Panhandle Dam No. 1 and appurtenances. Pan- 
handle Reservoir No. 1 and appurtenances consist of a zoned earth- 
en embankment, spillway, outlet works, pump station, intake chan- 
nel, and intake structure. The proposed embankment dam will be a 
zoned earth embankment approximately 114 feet high above the 
original ground surface at Soldier Creek with a crest elevation of 
4976 and a crest length of approximately 6500 feet. The upstream 
slope of the embankment will be 3H:1V and the downstream slope 
of the embankment will be 2.5H:1V. The dam will have a compact- 
ed earth cutoff excavated 10 feet into the underlying bedrock. Four 
zones of earthwork are planned in the embankment. these are de- 
scribed in detail. 


4031 (DOE/RA/50404—1232-App.J-Vol.1) Air quality 
permit application for a proposed coal gasification plant, Con- 
verse County, Wyoming. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 293p. NTIS, PC A13/MF 
AOl. Order Number DE83001071. 
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Portions of document are illegible. 

WyCoalGas, Inc., proposes to construct and operate a coal 
gasification plant designed to produce a nominal 300 million stand- 
ard cubic feet per stream day (MMSCF/SD) of synthetic pipeline 
gas. The gasification project would be located near Douglas in 
Converse County, Wyoming. The project region is an attainment 
area; the National Ambient Air Quality Standards are not violated 
for any of the criteria pollutants. The major sources of emissions 
from the project would be the following: gasification process units, 
coal handling and ash handling, tank storage, and stream genera- 
tion. Emissions from these sources will be such as to require air 
quality permit review, including Prevention of Significant Deterio- 
ration (PSD) for all criteria pollutants. Beryllium, mercury, and 
total reduced sulfur compounds would also be emitted in amounts 
greater than significance levels specified by the State of Wyoming 
Department of Environmental Quality (DEQ) and the US Environ- 
mental Protection Agency (EPA). Dispersion modeling was em- 
ployed to assess the project’s impact on air quality. To determine 
compliance with the PSD Class II increment limits for sulfur diox- 
ide (SO2) and total suspended particulate matter (TSP), it was nec- 
essary to calculate the amount of increment limit currently con- 
sumed in the project area. An analysis of best available control 
technology (BACT) was conducted for the proposed facilities 
within the gasification complex. Technologies selected as BACT 
for these facilities are described. Selections of BACT were made on 
the basis of economic, energy, and environmental considerations, in 
conjunction with state-of-the-art technology and existing emission 
limitations. Construction of the proposed gasification complex will 
not cause any emission limitations, ambient air quality standards, or 
any of the increment limits to be exceeded. Also, no significant ad- 
verse impacts with respect to soils, vegetation, or visibility are ex- 
pected. 


4032 (DOE/RA/50404—1232-App.J-Vol.3) Air-quality- 
permit application for a proposed coal-gasification plant, Con- 
verse County, Wyoming. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 326p. NTIS (US Sales 
Only). Order Number DE83001073. 

Portions of document are illegible. 


4033 (DOE/RA/50404—1232-App.K) Quarterly air 
quality and meteorology data. Final technical report, Novem- 
ber 1980-May 1982. (WyCoalGas, Inc., Douglas, WY 
(USA)). 1982. Contract FC02-81RA50404. 439p. NTIS (US 
Sales Only). Order Number DE83001074. 

Portions of document are illegible. 

This report summarizes the meteorological and air quality 
data that have been collected during the fourth quarter and the 
whole year of monitoring (September 12, 1981 to December 11, 
1981 and December 12, 1980 to December 11, 1981), at the pro- 
posed WyCoalGas coal gasification project site near Douglas, Wy- 
oming. Details concerning monitor operation, siting, and data col- 
lection are provided in earlier WyCoalGas, Inc., submittals to the 
Wyoming Department of Environmental Quality (DEQ) (Novem- 
ber 17, 1980, and February 10, 1981). Quarterly precision and accu- 
racy results are reported, as well as brief discussions of periods of 
maximum concentrations for each pollutant. Fourth quarter audit 
results were prepared from a performance audit conducted on De- 
cember 1-3, 1981 (Woodward-Clyde Consultants March 1982). 
Measurements of wind speed and direction have been processed 
and summarized to provide a joint frequency distribution for the 
two sensor levels. Temperature data that have been tabulated and 
summarized, are presented in Appendix A-2.0. Visibility data have 
been summarized to provide a cumulative frequency distribution 
and are presented in Appendix A-3.0. Also provided are brief dis- 
cussions of the ambient visibility. Total Suspended Particulate 
matter data from Station 2 (Project Monitor Site), have been tabu- 
lated for the period from September 16, 1981 to December 12, 1981 
and are presented in SAROAD daily format in Appendix A-4.0. 
The results of the analyses of particulate matter samples for ambi- 
ent lead concentrations are also presented in SAROAD daily 
format in Appendix A-4.0. Hourly data for the following param- 
eters are presented in Appendix A-5.0: nitrogen dioxide (NOz), 
sulfur dioxide (SO2), ozone (Os), visibility (B-scat), wind speed and 
direction (lower level (33 feet) and upper level (131 feet)), standard 
deviation of horizontal wind direction (lower level (33 feet) and 
upper level (131 feet)), temperature (33 feet), and pressure. 
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(DOE/RA/50404—1232-App.N-Vol.1) oe et 
administration 


. 1982. Contract FC02- 
81RA50404. 406p. NTIS, PC Ai8/MF AO1. Order Number 
DE83001077. 

Portions of document are illegible. 

This volume consists of the following items concerning the 
proposed WyCoal Gas project in Converse County, Wyoming: 
permit applications, site description (meteorology, water resources, 
geology, soils, natural ecosystems), and a fairly detailed description 
of the proposed plant (Lurgi technology with Texaco gasification 
of any coal tar, naphtha, oils, phenols, etc.), material inputs to plant 
(including chemical analyses of coal), and estimation of emissions, 
discharges and solid wastes. (LTN) 


(DOE/RA/50404—1232-App.N-Vol.2) Preliminary 
draft industrial siting administration permit application. Final 
technical report, November 1980-May 1982. (WyCoalGas, 
Inc., Douglass WY (USA)). 1982. Contract FC02- 
81RA50404. 408p. NTIS, PC A18/MF A01. Order Number 
DE83001078. 

Portions of document are illegible. 

The following items are considered with respect to the Wy- 
CoalGas project in Wyoming: wastewater (treatment and maximum 
recycling), emissions, solid wastes, construction workforce, envi- 
ronmental effects, and socio-economic factors. All of these are con- 
sidered in great detail. (LTN) 


4036 (DOE/RA/50404—1232-App.O-Vol.2) ees 
draft industrial siting administration permit application: So- 
cioeconomic Final technical report, 


factors technical report. 
November 1980-May 1982. (WyCoalGas, Inc., wy 
(USA)). 1982. Contract FC02-81RA50404. 507p. S, PC 
A22/MF AO01. Order Number DE83001081. 

Portions of document are illegible. 

Under the with-project scenario, WyCoalGas is projected to 
make a difference in the long-range future of Converse County. Be- 
cause of the size of the proposed construction and operations work 
forces, the projected changes in employment, income, labor force, 
and population will alter Converse County’s economic role in the 
region. Specifically, as growth occurs, Converse County will begin 
to satisfy a larger portion of its own higher-ordered demands, those 
that are currently being satisfied by the economy of Casper. Busi- 
ness-serving and household-serving activities, currently absent, will 
find the larger income and population base forecast to occur with 
the WyCoalGas project desirable. Converse County’s economy will 
begin to mature, moving away from strict dependence on extractive 
industries to a more sophisticated structure that could eventually 
appeal to national, and certainly, regional markets. The technical 
demand of the WyCoalGas plant will mean a significant influx of 
varying occupations and skills. The creation of basic manufactur- 
ing, advanced trade and service sectors, and concomitant finance 
and transportation firms will make Converse County more eco- 
nomically autonomous. The county will also begin to serve market 
center functions for the smaller counties of eastern Wyoming that 
currently rely on Casper, Cheyenne or other distant market centers. 
The projected conditions expected to exist in the absence of the 
WycCoalGas project, the socioeconomic conditions that would ac- 
company the project, and the differences between the two scenarios 
are considered. The analysis is keyed to the linkages between Con- 
verse County and Natrona County. 


SS ae Q-Vol.4) Preliminary 
draft: environmental impact statement. Final technical report, 
November 1980-May 1982. (WyCoalGas, Inc., Douglas, WY wy 
(USA)). 1982. ume FC02-81RA50404. 254p. NTIS, PC 
A12/MF AO1. Order Number DE83001086. 

Portions of document are illegible. 

WyCoalGas has proposed to operate its water supply system 
in a manner that maximizes the amount of surface water used and 
minimizes ground-water use. The sources are proposed to be used 
with the following priority to ensure that the plant’s demand of 
16.5 acre-feet per day are met: (1) Seepage from LaPrele Dam, 
which by Board of Control Order 20 is charged to WyCoalGas. (2) 
North Platte direct diversion water. (3) Releases from LaPrele Res- 
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ervoir. (4) Water from Combs Reservoir. (5) Ground water from 
the South Well Field, up to a maximum rate of 5.5 acre-feet per 
day (2.8 cfs, 1250 gpm). (6) Ground water from the North Well 
Field. In addition, if surplus water should be available from the 
North Platte River beyond that needed to meet plant needs, it 
would be diverted to fill Combs Reservoir, if the reservoir is not 
full and has not been full during the current year. Considerable 
detail is given about the various water resources. 


4038 (DOE/RA/50404—1232-App.Q-Vol.5) Preliminary 
draft: environmental impact statement. Final technical report, 
November 1980-May 1982. (WyCoalGas, Inc., Douglas, WY 
(USA)). 1982. Contract FC02-81RA50404. 295p. NTIS, PC 
A13/MF A01. Order Number DE83001087. 

Portions of document are illegible. 

This volume describes the proposed gasification plant, the 
associated coal mine, the railroad, and the water supply system and 
the gas pipeline. Pollution expected from these facilities is described 
and pollution control and waste management are detailed. Major 
federal, state, and local approvals that would have to be obtained 
before the project could go ahead are identified (more than 18). Al- 
ternative site and other process variations are discussed. Finally, the 
interrelationships of this process with other proposed processes are 
considered: other land uses and perhaps a hundred other energy 
and resource related projects in the area. (LTN) 


4039 (DOE/RA/50404—1232-App.R) Historic, enthno- 
historic and prehistoric cultural resource inventory. Final 
technical report, November 1980-May 1982. (WyCoalGas, 
Inc., Douglas, WY (USA)). 1982. Contract FC02- 
81RA50404. 239p. NTIS, PC Al1/MF AO1. Order Number 
DE83001089. 

Portions of document are illegible. 

The goal of this study is to provide a literature search and 
write a historical narrative of the cultural significance of the study 
area for the proposed WyCoalGas Inc., pipeline, railroad, well 
fields, and coal gasification plant. The request for a cultural re- 
source investigation states at a minimum the study shall be a litera- 
ture search on the narrow one mile corridor along the proposed 
pipelines, areas included within the various facilities plus a one mile 
buffer surrounding these facilities. In addition, the study must be 
tied into appropriate local, state, and national history. The writer of 
this history has felt a responsibility for providing a realistic assess- 
ment of the themes of the study area’s historical development. Sev- 
eral ideas have been concentrated upon: its American Indian heri- 
tage; the Euro-American’s exploitive relationship with the region; 
and the overriding fragile, arid nature of its land. It is hoped that 
the government agencies and ultimately the energy company will 
feel a similiar responsibility toward the study area's historical integ- 
rity. 


4040 (INT/DES—82-60) Proposed Navajo Railroad 
Project draft environmental impact statement. (Bureau of 
Indian Affairs, Window Rock, AZ (USA). Navajo Area 
Office). Oct 1982. 328p. US Dept. of the Interior, Bureau of 
Indian Affairs, Navajo Area Office - P.O. Box M, Window 
Rock, Arizona 86515. 

Portions of document are illegible. 

Consolidation Coal Company has proposed constructing and 
operating the Navajo Railroad to transport coal from its Burnham 
mine to powerplants in the southwestern United States. At maxi- 
mum projected shipment levels the railroad would haul 9.7 million 
tons of coal from the Burnham mine annually. The Navajo Energy 
Development Authority has proposed a secondary use of this rail- 
road as a common carrier. This Draft Environmental Impact State- 
ment addresses the impacts resulting from the construction and op- 
eration of the Navajo Railroad and its alternatives. The preferred 
plan is for the construction of the Navajo Railroad project in a cor- 
ridor generally between Farmington, NM and Gallup, NM. The 
primary impacts of the construction and operation of the project 
will be on the area's socioeconomics, land use, Navajo socioculture, 
archeology, localized visual resources and noise. The socioeconom- 
ic impacts are largely positive, resulting in new job opportunities, 
and additional tax and royalty revenues for state, local, and Navajo 
governments. Mitigating measures are proposed to minimize ad- 
verse impacts. Minor impacts are anticipated on geology, water re- 
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sources, terrestrial ecology, aquatic ecology, climatology, and air 
quality. 


4041 (KHM-TR—11) Susceptibility to acidification of 
ground water in different parts of Sweden. Jacks, G.; Knuts- 
son, G. (Statens Vattenfallsverk, Stockholm (Sweden)). Oct 
1981. 190p. (In Swedish). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE82750823. 

The progressive acidification of lakes along with the recent 
finding that a considerable part of the lake water has passed 
through the soil, has raised fears that ground water is being affect- 
ed as well. Acid ground water has also been detected in some 
places in southwestern Sweden. In order to shed light on the possi- 
ble acidification of ground water a study has been performed on 
ground water supplies for communities in three counties, Krono- 
berg, Kopparberg and Vaesternorrland. Time series of ground 
water chemistry has been used for the purpose. In each county, 20- 
30 ground water supplies were selected for closer study. The 
county of Kronoberg has a considerably larger number of water 
supplies with acid ground water than the two other counties. The 
reason is likely to be twofold, the more acid precipitation in south- 
ern Sweden in combination with the more shallow aquifers in the 
county of Kronoberg. In the counties of Kopparberg and Vaester- 
norrland no apparent effects of acid precipitation could be traced. 
In the county of Kronoberg on the other hand it is obvious that 
marked changes have taken place. Shallow wells in the county of 
Kronoberg show a decrease in alkalinity with time, as well as an 
increase in carbonic acid. There is no significant change in pH. 
Thus shallow wells especially in the county of Kronoberg show a 
low and decreasing buffering capacity. It is recommended that 
some of these wells should be continuously monitored. Futhermore 
it is recommended that small household wells should be studied. 


4042 (KHM-TR—12) Effect on the function of alveolar 
macrophages by pollutants from coal-and oil-fired power 
plants. Berghem, L.; Andersson, Aa.; Persson, S.-Aa. (Sta- 
tens Vattenfallsverk, Vaellingby (Sweden). Projekt KOL- 
HAELSA-MILJOE). Nov 1981. 19p. (In Swedish). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE82750782. 


The effects of particulate air pollutants in fly ash collected 
from one coal-fired and one oil-fired power plant have been studied 
regarding the function of the alveolar macrophages in hamsters. 
Particle samples were adminis- tered to the animals through intra- 
cheal instillation and alveolar macrophages were obtained by bron- 
cho- pulmonary lavage.The different parameters tested were the 
total number of cells and the distribution of different cell types in 
bronchopulmonary lavage fluid as well as the phagocytic function 
of the alveolar macrophages. The results showed a significant de- 
crease (p<0,05) in the total number of cells at 3 hours after instilla- 
tion of particles from the coal-fired plant in relation to saline 
controls.On the other hand, there was no significant dif- ference in 
total cell number at 48 hours after instillation between the two 
groups.The distribution of different cell types (lymphocytes, granu- 
locytes, monocytes/macrophages) showed no statistically significant 
differences between groups of animals instillated with particles 
from coal-fired plants, particles from oil-fired plants or saline. How- 
ever, the phagocytic function of alveolar macrophages, tested in 
vitro , was significantly decreased (p<0,05) in animals at 3 hours 
after instillation of particles from oil-fired plants, probably caused 
by a cytotoxic effect of these particles. The importance of these ex- 
perimental results for the pulmonary function in vivo is discussed. 


4043 (LBL—14887) New developments in acid precipita- 
tion research. Harte, J. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1982. Contract AC03-76SF00098. 15p. (CONF- 
821121—1). NTIS, PC A02/MF A0Ol. Order Number 
DE83000495. 


From 1. US/China conference on energy, resources and en- 
vironment; Beijing, China (7 Nov 1982). 

Recent progress in acid precipitation research is summarized, 
and major experimental uncertainties are identified. Research tools 
that are available and those that are needed are described. 
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4044 (ORNL/TM—8016) Postmining land use: a bib- 
liography of ee experience and potential alternative uses 
for reclaiming surface coal mining operations. Meyers, C.R. 
(Oak Ridge National Lab., TN (USA)). Nov 1982. Contract 
W-7405-ENG-26. 224p. (OSM/TR—4-82). NTIS, PC A10/ 
MF AO1. Order Number DE83003188. 

Portions of document are illegible. 

The first group of references of literature acquired and in- 
dexed by the Office of Surface Mining as part of a postmining land 
use opportunities handbook project are given. The references cover 
literature on the reclamation and postmining use of mined land, in- 
cluding sand and gravel, hardrock and coal mining operations. The 
range of subjects includes all aspects of postmining use including 
social and environmental impacts, economic incentives, and case 
studies describing actual postmining land-use experience. Access to 
the references is achieved through various indexes: keyword, 
author, permuted title, and permuted keyword. 


(ORNL/TM—8291) Environments of synfuels. IV. 
Project Results Tracking Systems (PRTS). Strand, R.H.; 
Farrell, M.P.; Daniels, K.L.; Goyert, J.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Sep 1982. Contract W-7405-ENG- 
26. 118p. (CONF-820219—2). NTIS, PC A06/MF AOl. 
Order Number DE83001721. 

From SAS Users Group internaticnal meeting; San Francis- 
co, CA, USA (14 Feb 1982). 

Portions of document are illegible. 

An assessment of the environmental and health effects of a 
low-Btu coal gasification facility on the University of Minnesota- 
Duluth campus began in 1978. The sampling program generated 
over 2.5 million records characterizing, documenting, and estimat- 
ing various environmental and process-related parameters. A 
Project Results Tracking System (PRTS) was designed and imple- 
mented to account for and summarize the status of all samples 
taken during the project. This paper presents the results of the 
computerization effort and documents the capabilities available. 
The PRTS operates on a request record providing information on 
the samples and analyses needed and processes a result record con- 
taining analytical results corresponding to those requested for the 
sample. The results as they are reported are merged with the re- 
quest records to complete the requested transactions. A library of 
routines for generating exception reports and status reports has 
been created. A formatted code library with over 500 codes has 
been implemented also. 


4046 (VPI/CER—3900303) Acid precipitation: a cri- 
tique of present knowledge and proposed action. Hibbard, 
W.R. Jr. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Virginia Center for Coal and Energy 
Research). 1 Jun 1982. 34p. NTIS, PC A03/MF A0O1. Order 
Number DE83900303. 

Portions of document are illegible. 

This study surveys the evidence, describes the situation, and 
proposes recommendations to reduce acid precipitation in a cost ef- 
fective way. Acid precipitation is damaging to the ecology and is 
present in many areas. Possible sources of acid precipitation are 
identified, but their specific role and effects have not yet been re- 
solved in an unambiguous manner. Research is needed to determine 
the mechanism of acid transformation, transport and dispostion so 
that the role of various sources can be evaluated and the most cost- 
effective counter measures chosen. The effects of actual acid pre- 
cipitation on forests, vegetation, fish, lakes and ecology are real, but 
not as bad as originally thought nor does the acidification seem to 
be changing very quickly. Current legislation, focused on sulfur 
dioxide emissions from coal burning utilities, will cost $2 to $6 bil- 
lion per year and will be paid for primarily by utility customers in 
10 states. The benefits of this legislation are not at all certain. 
Sulfur dioxide reduction in Japan did not control acid precipitation, 
for example. It is highly probable that local sources are a significant 
cause of acid precipitation, and these sources are not addressed by 
the legislation. With hindsight, we can now say that local sources 
were the major problem in both Japan and the Netherlands. At 
present, further legislation aimed only at coal burning and distant 
sources will be expensive and probably ineffective. We should 
await research results that will allow us to target the major causes 
and identify the effective remedies. This will lower the uncertainty 
and the cost. 70 references. 
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4047 Environmental characterization of the HYGAS 
process. Anastasia, L.J. Chicago, IL; Institute of Gas Tech- 
nology (1981). 35p. (CONF-811160—3). 

From US Department of Energy workshop on chemical 
characterization of hazardous substances in synfuels; Seattle, WA, 
USA (4 Nov 1981). 

Process streams from the HYGAS pilot plant have been sys- 
tematically sampled and analyzed to obtain experimental data nec- 
essary to estimate the formation and fate of environmental species 
of interest in large demonstration and commercial-scale HYGAS 
coal gasification plants. The HYGAS pilot plant uses a coal-oil 
slurry feeding system and operates at coal feed rates up to 3 tons/h. 
The pilot plant units of interest include the pretreater and gasifier 
reactors, which are considered scalable to the larger plants. The 
areas of interest reported here include the fate of sulfur, nitrogen, 
trace elements, phenols, and gasifier-produced oil. 
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REFER ALSO TO CITATION(S) 3925, 5273, 5801 


4048 (DOE/EIA—0339/1) Documentation of the dem- 
onstrated reserve base of coal in the United States. Final 
report, Volume 1. Herhal, A.J.; Britton, S.G.; Minnucci, 
C.A. (Synergic Resources Corp Bala-Cynwy d, PA 
(USA)). Mar e082. 119p. NTIS ‘Us Sales Only). Order 
Number DE83002507. 

The purpose of this report is to document the methodologies 
used to develop the 1979 Demonstrated Reserve Base (DRB) of 
coal. All primary source documents used to prepare the 1979 DRB 
were reviewed. Using the methodologies and documentation found 
in the 1979 DRB published report as a guide, each of the state-level 
published reserve estimates were re-derived. In those cases where 
the estimates could not be reproduced, EIA personnel from the 
Eastern and Western Energy Data Offices were consulted and the 
differences, for the most part, were resolved. Throughout this 
report an attempt was made to describe the information flow that 
was an integral part of the DRB development. Particular attention 
and emphasis was given to those instances where deviations from 
standard, published EIA procedures were used to derive the DRB 
estimates. The main body of this report summarizes the method- 
ological procedures used to develop each state reserve estimate. 


4049 (DOE/EIA—0339/2) Documentation of the dem- 
onstrated reserve base of coal in the United States. Volume 2. 
Final report. Herhal, A.J.; Britton, S.G.; Minnucci, C.A. 
(Synergic Resources Corp., Bala~Cynwyd, PA (USA)). Mar 
1982. 252p. (SRC—7098-R1). NTIS (US Sales Only). Order 
Number DE83002484. 

Portions of document are illegible. 

The purpose of this report is to document the methodologies 
used to develop the 1979 Demonstrated Reserve Base (DRB) of 
coal. The main body of this report summarizes the methodological 
procedures used to develop each state reserve estimate. The 
dices to the report provide a detailed description of the entire DRB 
process for each state. 


4050 (DOE/OR/05065—1) Prediction model for compo- 
sitional changes within coal from core data. Twelfth quarterly 
report, April-June 1979. Final report. Renton, J.J.; Donald- 
son, A.C. (West Virginia Univ., Morgantown (USA). Dept. 
of Geology). 1979. Contract AS05-760R05065. 59p. NTIS, 
PC A04/MF AO1. Order Number DE83000256. 

Portions of document are illegible. 

Monongahela and Dunkard coals, particularly the Pittsburgh 
and Waynesburg, of the Dunkard Basin of the Appalachians are 
analyzed in terms of thickness, ash and sulfur content. The main 
thrust of the paper is to consider the factors that control the quanti- 
ty and quality of these coals so that prediction models can be for- 
mulated from limited data in advance of mining. The thickness of 
coals is dependent upon both tectonic and sedimentological con- 
trols. In this project the sedimentological controls are stressed in 
order to account for the variations in thickness within a coal seam 
already known to be mineable. An understanding of the drainage 
conditions pre-, during-, and post-peat accumulation are critical for 
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the evaluation of variation in coal-seam thickness. Partings in the 
coals are interpreted to be of two types: (1) detrital sediments rep- 
resenting extensions of crevasse splays and deposits of muddy flood 
waters; and (2) authigenic minerals mainly derived from plants of 
the swamp that are thoroughly degraded by bacterial activity fol- 
lowing an increase in the alkalinity of the previously acid peat- 
swamp waters. In this latter case, the clays are a residuum of the 
peat. This same process is also considered to be a major cause of 
the ash content of coals, particularly in the middle of the seam and 
the part of the swamp away from river and lake influence. Sulfur in 
the coals is both stratified and vertically zoned to exhibit facies pat- 
terns throughout the coal seam. The relatively high sulfur content 
occurs in elongate pods and sinuous anastomosing belts that trend 
and appear similar, but rarely identical with drainage-induced facies 
of the overlying rocks. 


4051 (USGS-BULL—1494) Mineral resources of the 
Cranberry Wilderness Study Area, Webster and Pocahontas 
Counties, West Virginia. Meissner, C.R. Jr.; Windolph, J.F. 
Jr.; Mory, P.C.; Harrison, D.K.; Cameron, C.C.; Grosz, 
A.E.; Perry, W.J. Jr.; Lesure, F.G. (Geological Survey, 
Reston, VA (USA); Bureau of Mines, Washington, DC 
(USA)). 1981. 104p. GPO. 

The Cranberry Wilderness Study Area comprises 14,702 ha 
in the Monongahela National Forest, Webster and Pocahontas 
Counties, east-central West Virginia. The area is in the Yew Moun- 
tains of the Appalachian Plateaus and is at the eastern edge of the 
central Appalachian coal fields. Cranberry Glades, a peatland of 
botanical interest, lies at the southern end of the study area. All sur- 
face rights in the area are held by the US Forest Service; nearly 
90% of the mineral rights are privately owned or subordinate to 
the surface rights. Bituminous coal of coking quality is the most 
economically important mineral resource in the Cranberry Wilder- 
ness Study Area. Estimated resources in beds 35 cm thick or more 
are about 100 million metric tons in nine coal beds. Most measured- 
indicated coal, 70 cm thick or more (reserve base), is in a 7-km- 
wide east-west trending belt extending across the center of the 
study area. The estimated reserve base is 34,179 thousand metric 
tons. Estimated reserves in seven of the coal beds total 16,830 thou- 
sand metric tons and are recoverable by underground mining meth- 
ods. Other mineral resources, all of which have a low potential for 
development in the study area, include peat, shale, and clay suitable 
for building brick and lightweight aggregate, sandstone for low- 
quality glass sand, and sandstone suitable for construction material. 
Evidence derived from drilling indicates little possibility for oil and 
gas in the study area. No evidence of economic metallic deposits 
was found during this investigation. 
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REFER ALSO TO CITATION(S) 4020, 4021, 4022, 4023, 4098 


4052 (BMFT-FB-T—82-102) Development, construction, 
and experimental operation of an improved chainless haulage 
system for drum-shearer loaders. Brinken, K.; Klimek, K.H. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Jul 1982. 21p. (In German). NTIS (US 


Sales Only), 
DE82750881. 
After thorough revision of the Rackatrack chainless haulage 
system for drum-shearer loaders and with completely re-designed 
and improved pin-rack connections the Rackatrack II system suc- 
cessfully underwent basic investigations in the testing facilities for 
coal winning and clearance technology of Bergbau-Forschung. The 
subsequent underground testing took place in seam Anna 377 of 
Pattberg colliery which belongs to the colliery compound Rhein- 
land. These field investigations took place from August 20th to De- 
cember 2Ist. 1979. By run out of the shearer loader as a result of 
cutting-force action, wear and deformation of the pin-rack guide 
ends, cleaning problems on the machine guides and the pin racks a 
number of trouble and consequential breakdowns occurred with the 
system. Due to imminent need to cut through several geologic 
faults and due to the number of expected standstills, the face was 
converted in the period from 22.12. to 31.12.1979 to a chain-action 
haulage system. Since the problems which arose and the damages 
which could not be assessed unless the system was completely dis- 
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mantled, revealed basic problems of the system and its design prin- 
ciples, it is not deemed to be useful to pursue this project in view 
of the operation conditions and requirements of the Ruhr coal 
mining area. 


4053 (CONF-8106255—1) Trends of black coal mining 
overseas - potentials and limits (short communication). Esser, 
F.H. (Steinkohlenbergbauverein, Essen (Germany, F.R.)). 
1981. 2p. (In German). NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE82906018. 

From Lecture meeting on hard coal; Duesseldorf, F.R. Ger- 
many (11 Jun 1981). 

Black coal deposits occur only in a few countries; however, 
they are important and will probably suffice if the techniques of up- 
grading and processing are improved. There are two alternative ex- 
traction methods: surface mining and underground mining. Recruit- 
ment of manpower and establishment of the infrastructure are the 
problems to be solved in the partly remote coal mining areas. What 
is worth noticing is that quite an important part of the capital in- 
vested in this branch comes from the international power supply 
companies. 


4054 (DOE/EIA—0331) Development of underground- 
mine cost-estimating equations. (McLean Research Center, 
Inc., VA (USA); Synergic Resources Corp., Bala-Cynwyd, 
PA ‘(USA)). 6 Mar 1981. Contract ACO1_79E110577, 142p. 
NTIS, PC A07/MF A0O1. Order Number DE83002438. 

Portions of document are illegible. 

Table 3.3 summarizes the initial capital, deferred capital, and 
operating costs (in millions of 1980 dollars) for the four regionally- 
based underground model mines. The initial capital is divided into 
two components, fixed and variable. The fixed component is just 
the investment cost for surface facilities, which is assumed to be in- 
dependent of mine size. The rest of the initial capital cost is associ- 
ated with production (primarily face-related) and is assumed to 
vary linearly with mine size (i.e., annual output). There exists a 
concern that deferred capital costs will change due to entry mode. 
However, the installations concerned primarily with this point are 
depreciated off over the mine life and are not targeted for replace- 
ment. Therefore, deferred capital costs will not change significantly 
with entry mode changes or seam depth. In conclusion, it is our 
feeling that, within the resources of this project, development of 
cost adjustment factors relating productivity to various supply re- 
gions and seam heights i is not practical. Assuming that productivity 
and, therefore, cost is independent of seam height will introduce 
errors into the system; however, their extent should be minimized 
by the incorporation of multiple model mines into the RAMC. 
Lastly, the relationship presented in this memorandum for depth of 
cover should be used in the RAMC. 


4055 (DOE/ET/12220—T1) Design and demonstration 
of subsidence monitoring systems. Final report. Ranson, B.B.; 
O'Rourke, J.E.; Rey, P.H. (Woodward-Clyde Consultants, 
San Francisco, CA (USA)). Sep 1982. Contract AC01- 
78ET 12220. 282p. D. Order Number DE82021321. 

Portions of document are illegible. 

Three instrumentation systems identified in earlier research 
were implemented to monitor subsidence at the SUFCO No. 1 Coal 
Mine in Salina, Utah. Principal objectives of the program were to 
demonstrate that the instrument systems could successfully monitor 
key parameters needed to evaluate subsidence for both caving and 
supported mining methods, and monitor surface structure response. 
The continuous mining method with pillar extraction utilized for 
mining the 1000 foot deep panel at SUFCO was compatible with 
the objective of monitoring subsidence associated with both sup- 
ported and caving conditions; however, there was no opportunity 
to demonstrate monitoring of a surface structure. The instrumenta- 
tion included combined borehole extensometer/inclinometer sys- 
tems for full profile data from the surface to 800 foot depth, micro- 
seismic systems to monitor caving and subsurface fracturing over 
the mined panel, tape extensometers for surface strain, and ground 
surveys over the mined panel. Monitoring in the mine involved the 
use of borehole pressure cells, rod extensometers and convergence 
measurements as well as measurement of in-situ stress by overcor- 
ing. 
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4056 (DOE/ET/14246—T1) Assessment of the single- 
pass thick-seam longwall mining method. Final report. Adam, 
R.F.J.; Douglas, W.J. (Ketron, Inc., Wayne, PA (USA)). 
Apr 1982. Contract AC01-79ET14246. 310p. NTIS, 
A14/MF AO1. Order Number DE83001401. 

Portions of document are illegible. 

The objectives of the project are a review of the foreign ex- 
periences in longwall mining of thick seams, an evaluation of the 
US thick seam reserves, a mine design, equipment specifications, 
and an economic study for longwall mining in a single pass up to 
16 feet in US conditions. The review of foreign experience shows a 
steady increase in the maximum height of extraction with several 
examples in the range of 13 to 15 feet. Longwall face equipment is 
available up to an 18 feet height of extraction, based upon shields 
support and shearer loader. There are important reserves of thick 
coal seams which can be mined by a longwall in a single pass (125 
billion tons). In US conditions, a retreating face with a 16 foot 
height of extraction and a double entry system, driven 10 feet high, 
are proposed. The face stability can be improved by using a two 
bench face cut in good geological conditions. The economic study 
compares longwall mining with the room-and-pillar method. Long- 
wall mining 16 feet high coal in a single pass can compete advanta- 
geously with room-and-pillar mining. 74 figures, 14 tables. 


4057 (DOE/FE—0032) Marketing of coal mining equip- 
ment: Evaluation of present techniques - suggestions to aid 
commercialization. Coleman, R.; Casey, J.; Knoblauch, K. 
(Input Output Computer Services, Inc., Washington, DC 
(USA)). Oct 1982. Contract AC0O1-79RA20014. 179p. NTIS, 
PC A09/MF AO1. Order Number DE83002273. 

Portions of document are illegible. 

Recent productivity decreases in the US coal mining indus- 
try have led to studies and to research into causes of the decline. 
One approach has been to examine equipment desirable to purchas- 
ers in the industry and to then determine ways in which this more 
productive equipment could best be introduced into actual oper- 
ation. This report is an extension of these efforts. It examines, 
through an interview format, the opinions of mine operators as to 
desirable new equipment. It then outlines present marketing and fi- 
nancial evaluation techniques throughout the industry. Description 
in both areas is quantitative as well as narrative. The study also 
evaluates the decision-making process behind research and develop- 
ment in several equipment manufacturing concerns. The conclu- 
sions are recommendations as to equipment having the best possi- 
bilities of commercialization. They include ways in which such 
commercalization could be aided. The thrust of these conclusions is 
to indicate areas in which development money could best be spent 
in order to encourage introduction of new, more productive, equip- 
ment. 


4058 (DOE/PC/30123—T6) Methane modeling: predict- 
ing the inflow of methane gas into coal mines. Quarterly tech- 
nical progress report, April 1, 1982-June 30, 1982. Boyer, 
C.M. II; Hoysan, P.M.; Pavone, A.M.; Richmond, O.; 
Schwerer, F.C.; Smelser, R.E. (United States Steel Corp., 
Monroeville, PA. Research Lab.). 1982. Contract AC22- 
80PC30123. 30p. NTIS, PC A03/MF AOl. Order Number 
DE83001820. 

Portions of document are illegible. 

Work on Phase I of the Contract program is essentially com- 
plete and was reported in the Phase I Technical Report which has 
been reviewed and accepted by the Contract Technical Project Of- 
ficer. Phase I work included a survey of relevant technical litera- 
ture and development, demonstration and documentation of a com- 
puter model, MINEI1D, for flow of methane and water in coal 
strata for geometries corresponding to an advancing mine face and 
to a mine pillar. The Phase I models are one-dimensional in the 
space variable but describe time-dependent (nonsteady) phenomena 
and include gas sorption phenomena. Some revisions have been 
made to input/output sections of MINEI1D and the documentation 
has been expanded. These modifications will be reported in the next 
Quarterly Technical Report. Preliminary test scenarios have been 
formulated and reviewed with the Contract Technical Project Offi- 
cer for measurement of emissions during room-and-pillar and long- 
wall mining operations. These preliminary scenarios are described 
in this report. A mathematical model has been developed to de- 
scribe the increased stresses on the coal seam near mine openings. 
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The model is based on an approximate elastic/plastic treatment of 
the coal seam and an elastic treatment of surrounding strata. In this 
model, elastic compaction of the coal seam decreases porosity and 
permeability, whereas plastic deformation increases the porosity of 
the natural fracture network and thereby increases the permeability. 
The model takes into account the effect of changes in pore fluid 
pressure (in the natural fracture network of the coal seam) on the 
deformation of the coal seam. This model is described in this 
report, and will be programmed for inclusion in revised versions of 
MINEID and for use in the two-dimensional computer models now 
under development. 8 figures. 


4059 (DOE/PC/30205—3) Power shovel data accumula- 
Se en, ace it in eee 
Electronics Co., St. Charles, MO (USA)). Aug 1982. 

tract AC22-80PC30205. 44p. NTIS, PC A03/MF AOl1. 
Order Number DE83002656. 

The objective of the Power Shovel - Data Accumulator and 
Display project sponsored by the Department of Energy is to de- 
velop a microprocessor-based monitoring system to improve the 
utilization of loading shovels used in the coal industry. This system 
monitors the shovel operation, displays performance parameters 
and maintenance alerts to the operator and provides mine manage- 
ment with a data base and reporting system on shovel production 
and maintenance. The major components of the system are a Z8002 
microcomputer, operator keyboard and display, signal conditioning 
unit, radio data link and sensors to monitor the shovel operation. A 
prototype system was fabricated and laboratory tested. The topical 
report on Task III - Field Testing and Analysis of Experimental 
Data describes the installation, testing and evaluation of the system 
at a mine site. 


(NP—2906019) Belt conveyor systems in under- 
aaaie roadways. Horstmann, B. (Technische Hochschule 
Aachen Ceanen F.R.). Fakultaet fuer Bergbau und Huet- 
tenwesen). 27 Jun 1980. 178p. (In German). NTIS (US Sales 
— PC pa A01. Order Number DE82906019. 


Seen data of belt conveyor systems will be determined 
on the basis of physical data. Subprojects are: 1.) Establishment of a 
computer program to calculate driven tractions and drive ratings of 
conveyor belt systems; validation of this program on the basis of 
measurements on a big underground conveyor system. 2.) Acquisi- 
tion and calculation of conveyance and cost data of existing con- 
veyor belt systems as a basis for an economic analysis. 


(NP—2906023) Reduction of methane evolution by 
withdrawning methane from seams before working. Guntau, 
A. (Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Bergbau und Huettenwesen). 6 Jul 1979. 132p. 
(In German). NTIS (US Sales Only), PC A0O7/MF AOl1. 
Order Number DE82906023. 

Thesis. 

Methane is withdrawn from a seam before working which 
would otherwise have to be removed through the ventilation 
system. Applicability and results of the process have been deter- 
mined for three rich coal seams with different geological and drill- 
ing influencing factors. Drilling and sealing of deep boreholes have 
been improved and methods of measurement optimized. The meas- 
ured data have been processed by computer, and boreholes 
grouped according to similar parameters have been statistically in- 
vestigated. Exponential methane evolution curves have been com- 
pared with volume flows summed up for 42 weeks; another suitable 
reference value is the slope of the (mostly linear) sum curves as the 
mean increase per week of the methane volume flow. Mathemat- 
ical, physical and operational dependences on influencing factors 
such as rock mechanics due to superstructures, gas permeability of 
the coal, low pressure, and borehole length have been pointed out 
but not statistically validated. On the other hand, the influence of 
the desorbable gas content, borehole diameter, and borehole spac- 
ing have been accurately established. Regression formulas have 
been drawn up for these safety and economic parameters on the 
basis of which the methane volume to be exhausted per week. Gas 
concentrations in seams have been found to be reduced by up to 
75% by this method. A cost-benefit analysis proves the economic 
advantages of the process. 
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4062 (NP—3900089) Annual report of the Major 
Mining Office of Saarland and Rheinland-Pfalz for the year 
1979, (Oberbergamt fuer das Saarland und das Land Rhein- 
land-Pfalz, Saarbruecken (Germany, F.R.)). 1980. 184p. (In 
German). NTIS (US Sales Only), PC A09/MF A01. Order 
Number DE83900089. 

Portions of document are illegible. 

The general economic development in the Saar and in 
Rhineland-Palatinate in 1979 is reviewed, followed by a report on 
the structure and activities of the mining authorities and the 
mineworks supervised by them in the fields of mining and safety, 
protection of labour and health, mining and ecology. The report is 
supplemented by statistical data. 


4063 (UCRL—87635) Coal-seam methane drainage by 
hydraulic fracturing providing the methane for energy while 
enhancing mining safety and efficiency. Hanson, M.E.; Tre- 
vits, M.A.; Towse, D.F.; Thorson, L.D. (Lawrence Liver- 
more National Lab., CA (USA); Bureau of Mines, Pitts- 
burgh, PA (USA)). May 1982. Contract W-7405-ENG-48. 
8p. (CONF-820814—37). NTIS, PC A02/MF A0Ol1. Order 
Seaher DE83000749. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

Coal seams in the United States contain vast quantities of 
methane gas. Gas contained in the coal seams currently being 
mined diffuses into the mine and has to be removed by ventilation 
air and is lost as an energy resource. Because of the quantities of 
this gas in certain areas (350 to 400 cu ft/ton of coal mined) the 
ventilation costs can run as high as $3.50 per ton of coal mined. 
This gas also constitutes a safety hazard and reduces the efficiency 
of mining. Methane explosions take lives of several miners every 
year. The government, through the Department of Energy and the 
US Bureau of Mines, has been conducting research projects to de- 
velop ways of removing the gas ahead of mining. The aim of this 
research is not only to improve the safety and reduce the mining 
costs, but to gather the gas and provide it as an energy resource to 
a pipeline or for local use. The energy contained in the coal seam 
gas is estimated to be up to 2% of that available from the coal. 
Two techniques have emerged as the primary candidate for drain- 
ing the entrapped methane ahead of mining. These are horizontal 
drilling into the coal face and hydraulic fracturing, a method used 
to enhance production of oil and gas reservoirs. The latter is the 
principal focus of the paper. Mine operators have shown resistance 
to the application of both techniques. In the case of horizontal drill- 
ing, the resistance is seen because of the extra activity and equip- 
ment requirements to drill the hole and to manifold the gas back 
through the mine to the surface. With hydraulic fracturing, the 
miners have been concerned because, in some cases, the hydraulic 
fractures have propagated into the roof and floor rock, possibly 
compromising the structural integrity of the mine near the frac- 
tures. 


4064 Regional technological change in US coal mines: 
1951-76. Lakhani, H.A. (Econ and Environ Res, Fairfax, 
VA, USA). Applied Energy; 10: No. 4, 291-311(Apr 1982). 

The paper attempts to address the issue of growth rates of 
coal regions in the U.S. by dividing the country into five coal re- 
gions defined by the US Department of Energy. The growth rates 
of the regions are analyzed in terms of production and technologi- 
cal changes in underground and surface mines. The composition of 
the five coal producing regions, changes in production profiles of 
their underground and surface mines, labor productivity, and tech- 
nical changes in underground and surface mines are discussed. The 
Gompertz function curve-fitting methodology to analyze techno- 
logical changes over time is outlined and empirical verification of 
the Gompertz functions is reported. 11 refs. 


4065 Decision-modeling approach to forecasting the dif- 
fusion of longwall mining technologies. Souder, W.E.; Quad- 
dus, A. (Univ of Pittsburgh, PA, USA). Technological Fore- 
casting and Social Change; 21: No. 1, 1-14(Mar 1982). 

This paper offers a decision-modeling approach to estimate 
the upper limit of the market share. The approach requires the 
prospective adopter’s value judgments about various decision fac- 
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tors that affect the technology. The approach can be incorporated 
in any forecasting/substitution model that uses an upper limit. A 
real world application of the approach is included, dealing with the 
diffusion of longwall mining technologies in the United States. 
Some extensions of the basic approach are also discussed. 27 refs. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 3909, 3956, 3992, 4040, 4088, 4098, 5847 


4066 (BMFT-FB-T—82-101) Dry processing of power 
plant coal high in inerts. Gross, J.; Ditzler, H. (Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Jul 1982. 7ip. (in German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82750882. 

Processing of coal high in inerts using Berry pneumatic 
tables provides an alternative to the traditional dry processing pro- 
cedures. Within the scope of this research and development project 
a system for pneumatic sorting was constructed in order to examine 
the effects of quantity and composition of the charging material as 
well as the machine-related factors such as the sieve frequency, 
sieve hole size, air distribution, position of the separating weir and 
arrangement of the charging chute upon the success of the separa- 
tion procedure. It was determined that the Berry pneumatic table 
fulfills the requirements for product purity, when the charging 
quantity of the material is held constant and the machine-related 
factors are optimized. For bituminous coal from the Reisbach mine 
with a mean ash content between 40 and 50% and a water content 
of 5-7%, the best separation results were obtained with the Berry 
pneumatic table system operating under the following conditions: 
charging quantity: 6-12 t/h, grain Size: 20-8 mm and 30-20 mm, 
sieve hole size: 4 mm, sieve amplitude: 13 mm, sieve frequency: 330 
rpm., sieve inclination: 4°, weir height light material: 50 mm, weir 
height, heavy chambres A P stat, between 100 and 50 mm water 
column. At a purity rate of over 97% it was possible to reduce the 
ash content in the coal by approx. 20%. The compact system is 
portable for operation at different sites, is economic to operate and 
can be adapted to any required capacity as a result of its module 
design. During the tests a high degree of wear has, however, noted 
on the fan and the fan housing. The fan housing was protected to 
the greatest extent possible with synthetic plates. Satisfactory means 
to protect the fan impeller from wear have not yet been found. 


4067 (BMFT-FB-T—82-144) Utilization of ANCIT by- 
products. Beckmann, F. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Aug 1982. 88p. 
(In German). NTIS (US Sales Only), PC AOS5/MF AOl. 
Order Number DE82751111. 

The Alsdorf ANCIT plant which has been run for more 
than 10 years by the Eschweiler Bergwerks-Verein AG is the pro- 
totype of the two-component hot-briquetting process using caking 
coal as a binder. The R and D project is aimed at measuring both 
the rich gas and the lean gas abtained in this process. The gas 
should be dedusted as far as necessary, cooled and the condensable 
part liquified. Finally, the rich gas will be cleaned electrostatically. 
The contents obtained should be utilized or recycled. All the neces- 
sary devices are developed, erected and approved. Moreover, the 
3rd cyclone connected in the series will be erected and tested in 
order to pre-dry the larger part of the inert component by using the 
sensible heat from the lean waste gas. The objective, which was 
modified in detail during the operation of the research program, has 
been achieved. A new plant, to be planned accordingly, will be 
able to utilize the ANCIT by-products economically. The heat 
demand, reduced by pre-drying of part of the coal input, can be 
covered by the fuels gained. The environmental problems will be 
minimized by recovering the by-products. 


4068 (BMI—2096) Utilization of Battelle-treated coal in 
gasification and combustion processes to control sulfur emis- 
sions. Final report. Conkle, H.N.; Feldmann, H.F.; Levy. 
A.; Merryman, E.L.; Hopper, D. R.; Hahn, O.J. (Battelle 
Columbus Labs., OH (USA); Kentucky Univ., Lexington 
(USA)). 14 Sep 1982. Contract W-7405-ENG-92-111. 141p. 
NTIS, PC A07/MF AOI. Order Number DE82021159. 
Portions of document are illegible. 
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The purpose of the study was to provide an evaluation of 
the environmental and associated economic advantages of using a 
coal treated by a process developed by Battelle as a feedstock for: 
(1) a new partial oxidation/combustion process; (2) commercially 
available fixed-bed gasifiers; and (3) utility combustors. Findings 
confirm the technical and economic feasibility of using Battelle 
Treated Coal (BTC) in at least the first two applications. For con- 
ventional pulverized combustors, temperatures are too high to 
allow compliance capture of sulfur at reasonable Ca/S ratios. The 
program consisted of experiments to investigate the potential per- 
formance of the BTC in these applications, and an economic feasi- 
bility study of BTC utilization. An important advantage to small 
users is that the use of BTC eliminates the environmental problems 
associated with the treatment and disposal of sludges and waste 
water generated from flue-gas and fuel-gas desulfurization. Another 
potentially significant advantage is the improved overall reliability 
expected relative to product (fuel) gas cleanup and FGD options. 
The increased reliability results from the BTC production process 
being decoupled from the gasification step. The results suggest a 
potential breakthrough in effective sulfur emission control and sca- 
venging for substitution of natural gas or oil with high-sulfur coal 
for industrial boilers. To capitalize on the study results, Battelle 
recommends: (1) continuation of research and development efforts 
directed toward improvement of environmental and economic ad- 
vantages and commercialization of BTC utilization; and (2) more 
research into the mechanism of gasification enhancement and sulfur 
retention when using BTC. 


4069 (DOE/ET/11419—T1) Coal-flotation chemistry. 
Final report, 1975-1981, Miller, J.D. (Utah Univ., Salt Lake 
City (USA). Dept. of Metallurgy and Metallurgical Engi- 
neering). Mar 1982. Contract AC22-75ET11419. 148p. 
NTIS, PC A07/MF AO1. Order Number DE82012747. 

Portions of document are illegible. 

The Coal Preparation Division of DOE has sponsored a re- 
search program to study the chemistry of the two stage reverse flo- 
tation process in an attempt to understand important variables that 
determine the extent of pyritic sulfur removal. Briefly, the first step 
of the two stage process is simply conventional coal flotation, and 
the second stage, reverse flotation, involves the flotation of pyrite 
with a sulfhydryl collector from coal particles which are depressed 
with organic colloid-type depressants. The adsorption reactions in- 
volved in the second stage reverse flotation were of primary con- 
cern in this program. Research studies include: Adsorption of or- 
ganic colloid depressants by coal, adsorption of xanthate by pyrite, 
bench scale flotation of ROM coal, coal flotation selectivity, and 
depressant desorption, and pyrite characterization. Experiments on 
the adsorption of organic colloid depressants by coal indicate that 
the adsorption isotherms for dextrin, amylose and cationic starch 
follow Langmuir behavior, and the isotherm for Aero 633 follows 
Freundlich behavior. These four depressants efficiently depress coal 
particles at rather low surface coverage (less than 10% surface 
saturation). Furthermore, at these low concentrations, the organic 
colloid depressants do not significantly influence xanthate flotation 
of pyrite. Microcalorimetric measurements reveal that the organic 
colloids are probably physically adsorbed on the coal surface by 
hydrophobic bonding. The adsorption of xanthate on pyrite was in- 
vestigated by kinetic and thermochemical measurements. The re- 
sults indicate that the rate of the adsorption reaction is controlled 
by an electrochemical reaction at the pyrite surface where xanthate 
is oxidized to dixanthogen and oxygen is reduced to water. 


4070 (DOE/FE/00101—T1) — of optimum coal- 
preparation systems for Missouri coal seams. Final report. 
Erten, M.H.; Evans, J.J.; Lounsbury, P.J.; Holloran, R.A. 
(Missouri Univ., Rolla (USA). Dept. of Mining Engineer- 
ing). Aug 1982. Contract FG01-81FE00101. 68p. NTIS, PC 
A04/MF AO1. Order Number DE83000239. 

The objectives of this research were (1) with the use of wa- 
shability curves and other data, to design suitable coal preparation 
systems that will provide marketable coals with maximum yield and 
minimum ash and sulfur contents for raw coals obtained from dif- 
ferent Missouri coal seams, and (2) to test the performance of units 
comprising the systems (flowsheets) with the use of the equipment 
available at the Mineral and Coal Preparation Laboratories of the 
University of Missouri at Rolla. On each channel sample, proximate 
analysis, float and sink, tabling, flotation, hydrocyclone, and forms 


forms of sulfur could be performed. A survey of the mining oper- 
ations in the state of Missouri showed that at least six 

worked more than one seam at any time of the year and 

of the coal mined was direct-shipped to power plants. Since 
were no data available about the washability and other 

dev apuaienchatodoh hati aae-aeeanerenmameiaie 
cording to their production ratios and all the tests performed on i 
dividual samples were also applied to these joint samples. Also, for 
these samples the most suitable coal preparation systems (flow- 
sheets) were designed and tested in the laboratory. The actual test 
results obtained with the use of eight different circuits for the six 
sets of jointly mined seams were compared with the individual test 
results. It was concluded that for optimum yield and maximum ash 
and sulfur removal, a physical washing system containing dense 
medium and Deister Table is the most suitable coal preparation 
method for Missouri coals. 


4071 (DOE/FE/00102—T1) Development of control 
strategy for coal flotation circuit. Final report. Kawatra, S.K. 
(Michigan Technological Univ., Houghton (USA). of 
Metallurgical Engineering). 1982. Contract 'G01- 
81FE00102. 21p. NTIS, PC A02/MF A0O1. Order Number 
DE83000668. 

Portions of document are illegible. 

The development of control systems for coal flotation circuit 
requires an understanding of the relationships between circuit input, 
operating and response variables. As a basis for the development of 
such mathematical models it is first necessary to develop a qualita- 
tive understanding of process mechanisms. This paper discusses the 
results from an analysis of the effect of varying collector and froth 
addition in a coal flotation circuit. 


4072 (DOE/METC—82-52-Vol.2, pp 22-45) oan 
magnetically fractioned 


tive studies of magnetite and ly 

heavy media for use in coal washing. Mitasl, D.; bon 
M.J.; Burnet, G. (Ames Lab., IA). Jul 1982. NTIS, PC 
A19/MF AOl1. 

From 6. international ash utilization symposium; Reno, NV, 
USA (7 Mar 1982). 

To meet air quality standards, high sulfur, high-ash coals are 
beneficiated by washing in heavy media separation units prior to 
combustion. Finely ground magnetite, a dense form of iron oxide, is 
used in the preparation of the heavy medium suspensions used in 
the separation units. The average magnetite loss from a large heavy 
medium coal cleaning facility can be as large as 10,000 to 13,000 
tons per year, representing nearly one million dollars of annual op- 
erating costs. The possibility of using the iron-rich fraction derived 
from coal fly ash as a heavy medium material has been recognized 
for some time; however, its use has not been fully investigated. In 
this work, suspensions of several media materials were evaluated in 
a test loop to determine media stabilities and rheologies, particle at- 
trition, abrasion of system materials, and flow circuit power re- 
quirements. Two commercial grade magnetites, Reiss-Viking grade 
965 and Foote Chemical grade E, and one commercial fly ash 
magntite (FAM), the Halomet 97%, -325 mesh grade, were fully 
tested. Two other materials, an Ohio FAM and a New York FAM, 
prepared in the laboratory, were tested on a limited basis. The re- 
sults showed that the commercial grade magnetite produced more 
stable slurries and had higher specific gravities. The FAM materials 
had higher magnetic contents and would be more efficient in the 
recovery process, and had a rate of abrasion less than or equal to 
the commercial grades. With respect to the other operating charac- 
teristics tested, the FAM materials performed equally as well as the 
commercial grade magnetites, and showed promise as a lower cost, 
suitable replacement for ground magnetite. 


4073 (DOE/PC/40807—T4) Flow and design character- 
istics of the hydrocyclone for the recovery of coal fines. 
Fourth report, June 1-August 31, 1982. Davis, P.K. 
(Southern Illinois Univ., Carbondale (USA)). 1982. Contract 
FG22-81PC40807. 63p. NTIS, PC A04/MF AOl. Order 
Number DE83000154. 
Portions of document are illegible. 
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The new hydrocyclone system has been completed and is in 
operation. The design of this system was described in the second 
quarterly report. The system has performed even beyond our ex- 
pectations. Parameters that can be varied on this system include 
flow rate, inlet area, hydrocyclone chamber length, vortex finder 
diameter and length, underflow diameter and cone angle (from 20° 
to 120° in 20° increments). This hydrocyclone is much more flexible 
than the original system; however, both systems are being utilized 
in this research. Modifications and improvements to the new system 
that have already been incorporated include the purchase and in- 
stallation of a doppler flowmeter with digital display. This meter is 
especially nice in that the sensors are clamped to the outside of the 
pipe and consequently, do not disturb the flow. The system with 
digital readout was purchased for $2600. The system has also been 
modified so that the hydrocyclone now effectively discharges to 
the atmosphere. Data using the spheres in the new system has been 
taken to further investigate the effect of cone angle. Studies pres- 
ently underway address the affects of variable hydrocyclone length 
(cylindrical portion) on the efficiency of the system. 


4074 (DOE/PC/40807—T4, pp 112p, Paper 1) Rheolo- 
gical properties of coal water suspensions for pipeline trans- 
portation. Shrivastava, P. (Birla Inst. of Tech. and Science, 
Pilana, India). 1982. NTIS, PC A04/MF AO1. 

In Flow and design characteristics of the hydrocyclone for 
the recovery of coal fines. Fourth quarterly report, June 1-August 
31, 1982. 

For any particular concentration of coal within the range of 
this study, increasing the milling time from 2 hours to 8 hours re- 
sults in size distributions with increasing smaller particles. The par- 
ticle size distributions tended to become uniform as the milling time 
was increased, regardless of the coal concentration in the mixture. 
Within the range of study, for maximum stability of suspensions 
without additives, an optimum concentration of coal exists below 
or above which an increase in the rate of segregation is observed: 
this optimum concentration of coal lies in the vicinity of 50% coal 
by weight for the order of size distributions studied. The stability of 
the suspensions for all concentrations of coal increases with increas- 
ing milling times. Addition of a small amount of the detergent (5% 
by weight of coal) to the coal-water mixtures prior to the milling 
operation results in suspensions that are slightly less stable com- 
pared to the suspensions without any additives. Coal water suspen- 
sions with or without the detergent additive as well as slurry pond 
settlings-water mixtures behave rheologically as a pseudoplastic ma- 
terial, within the range of this study. Also, in all three cases, the 
shear stress and apparent viscosity increase with increasing milling 
time and decrease with increasing temperature. The apparent vis- 
cosity decreases with increasing strain rate and increases with in- 
creasing concentration of coal in the suspension. The addition of a 
small amount of detergent (5% by weight of coal) significantly 
lowers the shear stress and apparent viscosity of the coal-water sus- 
pension at all temperatures, for all milling times and for all concen- 
trations of coal within the range of this study. 


4075 (DOE/PC/42295—T4) Gravimelt process develop- 
ment. Quarterly technical progress report. (TRW Energy 
Development Group, Redondo Beach, CA (USA)). 8 Oct 
1982. Contract AC22-81PC42295. llp. NTIS, PC A02/MF 
A011. Order Number DE83001289. 

Results were obtained from the bench-scale Gravimelt reac- 
tor system which showed good agreement with laboratory-scale 
batch reactor results. In general the ash and sulfur removal objec- 
tives were met. It was found that coals such as Illinois No. 6 and 
Pittsburgh No. 8 have a greater tendency to foam at reaction con- 
ditions than either the Upper Freeport sample or the zinc chloride 
simulant. The mod II reaction concept should overcome the caustic 
level control problem that surfaced during operation of the first 
continuous reactor system. 


4076 (EPRI/EA—2546) Coal-slurry pipelines: a review 
and analysis of proposals, projects, and literature. Final 
report. Rieber, M.; Soo, S.L. (Rieber (Michael), Tucson, AZ 
(USA); Soo (S.L.) Associates, Inc., Urbana, IL (USA)). 
Aug 1982. 253p. NTIS, PC Al2/MF AOl. Order Number 
DE83900261. 

This one-volume final report is one of a series of research 
efforts under RP1219. This series is being conducted to assist the 
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electric utility industry in planning for the transportation of future 
coal supplies. This field of research is part of the EPRI Energy 
Analysis and Environment Division's goal to provide utilities with 
information concerning the future price and availability of fuels. 
This project, RP1219-5, addressed the engineering aspects and costs 
of coal-slurry pipeline transport. It did not compare the economics 
and risks of coal-slurry pipelines relative to those of railroads or 
waterways. EPRI will address this additional research need in a 
planned effort under RP2140, Slurry Pipeline Transport Alterna- 
tives. The objective of this project was to provide a summary 
review of coal-slurry-pipeline information relevant to the needs of 
the electric utility industry. This report contains an evaluation of 
data, proposals, and projects of potential interest to utility decision 
makers. Both engineering and financial aspects of coal-slurry pipe- 
lines are covered. The engineering aspects detail construction and 
engineering costs scaled for application to any pipeline. The finan- 
cial aspects are based on long-term asset selection criteria under a 
number of regulatory, participation, and financial scenarios. The 
report contains a review of various pipeline issues such as cost in- 
flation, water availability, regulation, and gathering and distribution 
systems. 


4077 (LBL—15121) Organic compounds in coal-slurry- 
pipeline waters. Final report. Newton, A.S.; Fox, P.J.; Vil- 
larreal, H.; Raval, R.; Walker, W. II. (Lawrence Berkeley 
Lab., CA (USA)). Sep 1982. Contract AC03-76SF00098. 
47p. NTIS, PC A03/MF AO1. Order Number DE83003107. 

Organic compounds in the water separated from coal pipe- 
line slurry has been investigated on a laboratory basis for the slurry 
with each of three subbituminous coals: Wyodak, Illinois No. 6 and 
Black Mesa. The results are compare with results from the Black 
Mesa Pipeline slurry. Compounds such as aryl hydrocarbons, ni- 
trogenous bases, aryl thiophenes and aryl ethers are all more than 
99.9% adsorbed when added to water before slurry formation and 
are undetectable in the resulting slurry waters. Phenols occur in 
slurry waters and their identification and quantification using meth- 
ylation with perdeutero phenol as an internal standard for capillary 
column GC/MS of the methyl ethers is described. Phenol, o-cresol, 
p-cresol, 2,6-dimethyl phenol, o-ethyl phenol and 3,5-dimethyl 
phenol were identified and quantified in all slurry waters from each 
coal. Laboratory results on slurry waters from Black Mesa coal are 
in agreement with the results for these phenols in the clarifloccula- 
tor overflow water at the Mohave Generating Station. 4 figures, 13 
tables. 


4078 (NP—3900096) Fundamental investigations for se- 
lective flocculation of coal slurries using synthetic high-mo- 
lecular flocculation agents. Abdel-Hamid, H.F. (Technische 
Hochschule Aachen (Germany, F.R.). Fakultaet fuer Berg- 
bau und Huettenwesen). 9 Aug 1979. 178p. (In German). 
NTIS (US Sales Only), PC AO0/MF AO1. Order Number 
DE83900096. 

Thesis. 

Fundamentals on the application of selective flocculation as 
sorting process for the processing ash-rich coal slurry are given in 
this dissertation. The material-specific clouding and its dependence 
on the pH-value and electrolyte content and the addition of dispers- 
ing and flocculation reagents (polymers) has been investigated on 
suspensions of varions coal and clay minerals using zeta potential 
measurements and stability tests to start with. Synthetic coal clay 
mineral suspensions and natural coal slurries are drawn up to inves- 
tigate the stability and separation behaviour in multicomponent 
system. A very complex reaction behaviour of the systems is seen 
in which the flocculation agent have varying efficiency depending 
on the solid system, pH-value, content of dissolved metal ions, salt 
content and dispersing agent. Non-baking coal can be relatively 
easily and selectively separated compared to fat coal. The investiga- 
tions lead to the result that one obtains a satisfactory separation for 
the non-baking coal with a finely selected combination and dose of 
the reactants, as well as temperature increase and changes in the 
flow field in a one-stage process; fat coal slurries however appear 
to require a multistage process. 





511 / ERA VOL. 8, NO. 3 


4079 (NP—3900219) Mathematical description of the 
pneumatic separation of hard coal in centrifugal separators. 
Wilczynski, P. (Technische Univ. Berlin (Germany, F.R.). 
Fachbereich Verfahrenstechnik). 9 Jul 1980. 99p. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE83900219. 

Thesis. 

A mathematical description is given of the pneumatic separa- 
tion of raw coal fines in centrifugal separators. Laboratory-scale ex- 
periments yielded separating results that could be correlated be- 
tween laboratory-scale and real-sized separators. The conventional 
preparation process will be improved on the basis of pneumatic sep- 
aration. 


Elaboration of conditions for the pneumatic classi- 
fication of powder-like berthinate into two coarseness classes. 
Korhonen, V.S.; Kozirev, V.L; Thun, R.; Lahtinen, U-R. 
Espoo, Finland; ‘Valtion Teknillinen Tutkimuskeskus (1982). 
73p. (VTT-TUTK—74). 

The paper presents the grounds for selecting the right types 
of apparatus for the classification of powderlike berthinate. The re- 
sults of berthinate classification using both the zig-zag-shaped appa- 
ratus and the Hukki classifier are summarized. A comparative eval- 
uation of berthinate separation according to Gaudin's index of se- 
lectivity and Barsky’s coefficient of efficiency is given. The paper 
contains a description of the results from a comparison of the ad- 
sorption capacity of the berthinate classes obtained and the possibil- 
ity of utilizing the classifiers for the separation of different peat 
products. The work was concluded by obtaining new data on the 
classification of powderlike products with small (0.2 mm) boundary 
particles. When investigating the problem for an industrial applica- 
tion, the results obtained can be recommended when working out 
the technical functions of piloplant equipment for peat berthinate 
classification or a pilot installation for the separation of some other 
peat products. 
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REFER ALSO TO CITATION(S) 3949, 3960, 3996, 5000, 5001, 5003, 5007, 
5013, 5875 


4081 (CONF-821064—3) Simulation of large-scale at- 
mospheric fluidized-bed combustion systems. Wells, J.W.; 
Byrd, J.R.; Krishnan, R.P. (Oak Ridge National Lab., TN 
(USA)). 1982. Contract W-7405-ENG-26. 18p. NTIS, PC 
A02/MF AO1. Order Number DE83001904. 

From 7. international conference on fluidized-bed combus- 
tion; Philadelphia, PA, USA (25 Oct 1982). 

Portions of document are illegible. 

The discussion emphasizes the degree of accuracy and the 
amount of information which can be obtained from the TVA/ 
ORNL AFBC model. The validation effort has resulted in a satis- 
factory fit of a number of data points for the nonrecycle AFBC 
configuration. As the TVA experimental programs continue, the 
code results will be used, in conjunction with other analytical tools, 
to predict the most promising route of experimentation. In addition, 
the model will be continually tested and improved. The parametric 
study of underbed recycle presented in this paper is typical of the 
type of analytical work which can be performed with the model. 
From these results, it is expected that the fireside performance pa- 
rameters such as combustion efficiency and sulfur capture do in- 
crease as the recycle ratio increases. Also apparent from the results 
presented is that the heat absorption ability of the unit passes 
through a maximum at some recycle ratio. Increasing the recycle 
ratio above this level results in a decrease in the amount of energy 
absorbed by the heat exchange surfaces and an increase in the exit 
temperature of the flue gas. This increased energy in the flue gas 
should be removed and returned to the inlet air by the air pre- 
heater. Many other parametric studies are possible with the current 
model and will be made once the preliminary validation of the 
model is completed. 
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4082 (DOE/FC—1004) Material balance in atmospheric 
fluidized-bed combustion of North Dakota lignite. Hall, R.R.; 
McCabe, M.M.; McGrath, D.; Sears, D.R. (GCA 
Bedford, MA (USA); Department of Energy, Grand F. 

ND (USA). Grand Forks Energy Technology Center). 
1982. Contract AC18-81FC10281. 10p. (CONF-821064—1). 
NTIS (US Sales Only). Order Number DE83001382. 

From 7. international conference on fluidized-bed combus- 
tion; Philadelphia, PA, USA (25 Oct 1982). 

The cyclone/fabric filter system limited emissions 
to extremely low levels of only 0.00026 Ib/10* Btu to 0.00040 Ib/ 
10° Btu. Emissions, in the flue gas, of trace and minor elements 
were very low when compared to a well controlled conventional 
boiler and to environmental goals. The majority of the trace and 
minor elements left the FBC system in the primary cyclone catch 
and the bed drain. Emissions in the flue gas of many trace and 
minor elements were less than 0.1 percent of the total input to the 
FBC system. Trace and minor element material balance in FBC 
systems can be difficult to close unless problems with changes in 
bed inventory are minimized by long periods of steady state oper- 
ation. 


4083 eee Sulfur control and bed-material 
ion experience in low-rank-coal AFBC testing, 

Goblirsch, G.M.; Benson, S.A.; Hajicek, D.R.; Cooper, J.L. 
ent of ‘Energy, Grand Forks, ND (USA). Grand 

Forks Energy Technology Center; Combustion Power Co., 
Inc., Menlo Park, CA (USA)). 1982. 15p. (CONF-821064— 
2). NTIS, PC A02/MF A011. Order Number DE83001867. 

From 7. international conference on fluidized-bed combus- 
tion; Philadelphia, PA, USA (25 Oct 1982). 

Portions of document are illegible. 

The alkaline components of lignite and subbituminous coal 
ash aid in the retention of sulfur. Several low-rank coals do not re- 
quire addition of limestone or other sorbents to meet NSPS stand- 
ards for SO2 emissions from AFBC systems. The optimum AFBC 
temperature for sulfur retention by the inherent alkaline ash for 
low-rank coals is lower than with comparable bituminous-coals 
using limestone. Sodium is a better sulfur sorbent at AFBC condi- 
tions than is calcium. Its effectiveness is dependent on the form in 
which it occurs in the coal. Agglomeration of ash and/or bed mate- 
rials can occur at AFBC conditions when firing high-sodium low- 
rank coals. Agglomeration can manifest itself in particle growth, 
clusters of bed grains, deposits on stationary surfaces, and massive 
solidication. The amount and rate of agglomeration appear to be 
functions of the amount and form of the sodium, the availability of 
other ash components (e.g., silica), the selection of initial bed mate- 
rial, and the operating temperature. For limestone-based systems, 
agglomeration occurs by a sequence of calcination-sulfation-adhe- 
sion of small particles, growth of particles by layered adhesion, and 
fusing-growth of crystals. Agglomeration results in decreased heat 
transfer coefficient, lower combustion efficiency, and lower sulfur 
capture. Possible ways to minimize agglomeration include bed 
flushing, lower operating temperatures, higher gas velocities, oper- 
ation without recycle, alteration of the coal ash composition, and 
the addition of alkali suppressants. 


(DOE/PC/30216—T6) Characteristics of coal/ 
tight hydrocarbon slurries in spray combustion. Quarterly 
progress report, June 1-August 31, 1982. Grosshandler, 
W.L.; Crowe, C.T.; Chung, J.N. (Washington State Univ., 
Pullman (USA). Dept. of Mechanical Engineering). Sep 
1982. Contract FG22-80PC30216. 9p. NTIS, PC A02/MF 
A01. Order Number DE83000911. 

Experimental measurements of droplet size in both the air- 
atomized and wheel-atomized coal slurries have been completed. 
The coal particles have been found to generally reduce the droplet 
diameter, over pure fuels, for loadings up to 20%, but the effect is 
relatively small and insensitive to particle size between 50 and 130 
pm. The mathematical model of the vaporizing slurry droplet is 
continuing to be developed. Preliminary results show that only par- 
tial burning of coal particle agglomerates can be achieved for mod- 
erate solid loading of the droplet. The burner experiments have 
begun with 25 pm coal particles suspended in propane flowing 
counter to an oxygen-enriched air stream. Preliminary meas- 
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urements of NO/sub x/ point out the difficulty of taking repre- 
sentative samples in a laminar coal flame. 


4085 (DOE/PC/30301—8) CaO interaction in the 
staged combustion of coal. Eighth quarterly technical progress 
report, July 1-September 30, 1982. Levy, A.; Merryman, 
E.L. (Battelle Columbus Labs., OH (USA)). 30 Oct 1982. 
Contract AC22-80PC30301. 22p. NTIS, PC A02/MF AOl1. 
Order Number DE83002209. 

This program is aimed at defining the chemistry and com- 
bustion kinetics necessary to optimize the sulfur capture with the 
ultimate applications of reducing the SO2 and NO/sub x/ in the 
firing of pulverized coal. The program is separated into three tasks: 
(1) a study of CaS production; (2) a study of CaS oxidation; and (3) 
a staged combustion study of coal and CaO-treated coals. The Task 
3 studies are aimed at defining the chemical and kinetic parameters 
governing CaS and CaSO, formation in staged combustion. Two 
combustors are being used in this task. The smaller combustor is 
being used to examine sulfur capture chemistry under a broad range 
of experimental conditions. Optimum sulfur conditions determined 
from the smaller unit will be applied where feasible to the larger 
unit to determine the effects, if any, of scaled-up operation on 
sulfur capture chemistry. Conditions of optimum sulfur capture will 
be examined in the larger unit. The single stage fuel-rich firings in 
the Task 3A coal-gas (methane) studies continued this quarter. Resi- 
dence time effects and the possible effects of methane combustion 
on the sulfur retention process were examined. The Task 3B study 
of the sulfur capture chemistry in staged combustion using the kilo- 
gram/h coal combustor was initiated this quarter. Preliminary runs 
with raw coal indicate the combustor is operating satisfactorily. 
(DMC) 


4086 (DOE/PC/30306—TS8) Basic combustion and pol- 
lutant-formation processes for pulverized fuels. Quarterly 
technical progress report No. 8, July 1-September 30, 1982. 
Germane, G.J.; Smoot, L.D. (Brigham Young Univ., Provo, 
UT (USA). Combustion Lab.). 15 Oct 1982. Contract 
FG22-80PC30306. 47p. NTIS, PC A03/MF AOl. Order 
Number DE83002118. 

Portions of document are illegible. 

This contract study of basic combustion and pollutant forma- 
tion processes for pulverized solid fossil fuels includes coal-water 
mixtures (CWM) and coal chars derived from pyrolysis, liquefac- 
tion or gasification processes. CWM were successfully ignited and 
burned without methane support using a CWM nozzle designed at 
this laboratory. At first, the flame gradually extinguished when the 
methane flow was stopped. The swirl number was increased and 
the cooling water was removed in an attempt to create higher 
inside wall temperatures for increased CWM combustion stability. 
Blockage of several different CWM nozzles resulted before full fuel 
flow could be established. Water cooling of the exposed CWM 
nozzle tip was used to achieve full CWM flow through the nozzle 
during the ignition process. Preheating the CWM in the feed 
system with nozzle redesign is under consideration for future CWM 
combustion studies, though steady CWM flames have been stabi- 
lized in the reactor without mixture preheating. Combustion tests 
were conducted with the Occidental char. During calibration of the 
feed system, the char exhibited dumping, packing and funnel flow. 
Different feeders and intromitters were tried, and a new method 
was used to produce reliable feed rates. Two tests were run with 
the Occidental char showing very good combustion stability and 
high burnout without supporting gaseous fuel. Supporting small 
scale char reactivity tests were continued. 


4087 (DOE/PC/40274—T3) Investigation of the funda- 
mental kinetics in pulverized coal combustion. Third quarterly 
technical progress report, April 1-June 30, 1982. Greene, 
F.T.; Farmer, R.C. (Midwest Research Inst., Kansas City, 
MO (USA)). Oct 1982. Contract AC22-81PC40274. 82p. 
NTIS, PC A05/MF AO1. Order Number DE83001430. 

Portions of document are illegible. 

The objective of this project is the determination of the ki- 
netics of the reactions of individual coal particles during pulverized 
coal combustion. Two complementary experimental systems are 
being used: the laser pyrolysis/combustion of single coal particles 
and premixed laminar coal dust-air flames. The combustion interme- 
diates and products are being identified and their concentrations 
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measured using molecular beam mass spectrometric and optical 
spectrophotometric techniques. Temperature, time resolved 
schlieren, total radiation and other measurements are being made as 
needed to characterize the combustion processes. Detailed math- 
ematical models are being constructed for both experimental sys- 
tems. These models will be used, in conjunction with the data form 
both kinds of experiments, to obtain fundamental mechanisms and 
rates of reaction of the coal particles. Some information on mass 
transport phenomena should also be obtained. Progress in this quar- 
ter is reported. 


4088 (DOE/PC/40285—T5) Program of basic research 
on the utilization of coal-water mixture fuels. Quarterly 
report for the period ending September 30, 1982. 

E.Z.; Marnicio, R.J.; Parfitt, G.D.; Rao, S.A.; Rubin, E.S.; 
Sommer, H.T.; Toor, E.W. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA). Center for Energy and Environmental 
Studies). 1982. Contract FG22-81PC40285. 75p. NTIS, PC 
A05/MF AO1. Order Number DE83002103. 

Portions of document are illegible. 

The objective of this research involves improving basic un- 
derstanding of two areas of special importance to the successful use 
of coal-water slurries: mixture stability and optimization. This two- 
year research program was initiated September 8, 1981. The present 
report covers progress for the calendar quarter from July 1, 1982 to 
September 30, 1982. Section 2 of this report reviews activities in 
the study of mixture stability. Section 3 discusses studies on the 
atomization of coal-water slurries. Sections 2 and 3 each are orga- 
nized according to specific tasks listed in the proposal Statement of 
Work. 


4089 (SDL—82-2176-36Q) Experimental investigation of 
synfuel spray characteristics and combustion dynamics. Quar- 
terly technical progress report, October 1-December 31, 1981. 
(Spectron Development Labs., Inc., Costa Mesa, CA 
(USA)). Jan 1982. Contract AC22-80PC30299. 31p. NTIS, 


PC A03/MF AO1. Order Number DE83000628. 

Portions of document are illegible. 

Efforts were focused primarily on the droplet sizing tech- 
niques for characterizing fuel sprays and completion and checkout 
of the monodisperse droplet combustion facility. The cold spray 
characterization measurements planned for this period were re- 
scheduled to later in the program in order to proceed with neces- 
sary modifications to the cold spray facility, which will allow safe 
handling and testing of SRC-II middle distillate, and with modifica- 
tions to the DSI setup which will improve the data rate by elimi- 
nating realignment at each spray position. Recent droplet sizing re- 
search and advanced DSI related techniques directly applicable to 
the spray measurements on this program were reviewed. Tempera- 
ture distributions were measured in the monodisperse combustor to 
insure that the environment was suitable for droplet ignition. Pulsed 
droplet ejection devices for the generation of a monodisperse dro- 
plet stream were fabricated and tested. Generators tested were de- 


signed to produce droplet diameters of approximately 200 p and 
800 p. 


4090 (TVA/OP/EDT—82/10) Evaluation of effects of 
impurity compounds on radiative heat transfer causing incom- 
plete combustion of coal. Smith, P.J.; Smoot, L.D. (Brigham 
Young Univ., Provo, UT (USA). Combustion Lab.). 31 Jan 
1982. 100p. NTIS, PC A05/MF AOl. Order Number 
DE83900051. 

Portions of document are illegible. 

This document reports the results of a ten month study con- 
ducted for TVA on incombustibility of coal in power-generating 
boilers. Work included a survey of the literature, an evaluation of 
the literature, development of methods for correlating particle emit- 
tance, development of a method for correlating incomplete combus- 
tion of coal and recommendations for further work. Appendix A 
summarizes 71 references in six different topic areas of relavence to 
this study that were located and reviewed. Of particular potential 
value were emittance data for ash and char particles which are 
summarized in Appendix B. Methods for correlating these emit- 
tance data, based on chemical composition of the particle were out- 
lined. Major emphasis was devoted to development of a method for 
correlating the incompleteness of combustion for pulverized coal in 
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utility boilers. The method was based on mass and energy balances 
for the boiler and made extensive use of physical and chemical 
properties of the fuel, particularly through available property corre- 
lations. A solution to the set of equations was developed and 
sample computations for three TVA utility boilers were completed 
with the correlative method. Study results illustrated the need for 
specific emittance, thermal conductivity, and incombustibility data 
for ash and slag from TVA fired coals in order to rigorously evalu- 
ate the correlative method. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 4056, 5016, 5289, 5293, 6146 


4091 (DOE/EIA—0332) Development of surface mine 
cost estimating equations. (McLean Research Center, Inc., 
VA (USA); Synergic Resources Corp., Bala-Cynwyd, PA 
(USA)). 26 Sep 1980. Contract AC01-79EI10577. 99p. 
NTIS, PC A05/MF A01. Order Number DE83002437. 

Portions of document are illegible. 

Cost estimating equations were developed to determine capi- 
tal and operating costs for five surface coal mine models in Central 
Appalachia, Northern Appalachia, Mid-West, Far-West, and Camp- 
bell County, Wyoming. Engineering equations were used to esti- 
mate equipment costs for the stripping function and for the coal 
loading and hauling function for the base case mine and for several 
mines with different annual production levels and/or different over- 
burden removal requirements. Deferred costs were then determined 
through application of the base case depreciation schedules, and 
direct labor costs were easily established once the equipment quan- 
tities (and, hence, manpower requirements) were determined. The 
data points were then fit with appropriate functional forms, and 
these were then multiplied by appropriate adjustment factors so 
that the resulting equations yielded the model mine costs for initial 
and deferred capital and annual operating cost. (The validity of this 
scaling process is based on the assumption that total initial and de- 
ferred capital costs are proportional to the initial and deferred costs 
for the primary equipment types that were considered and that 
annual operating cost is proportional to the direct labor costs that 
were determined based on primary equipment quantities.) Initial 
capital costs ranged from $3,910,470 in Central Appalachia to 
$49,296,785; deferred capital costs ranged from $3,220,000 in Cen- 
tral Appalachia to $30,735,000 in Campbell County, Wyoming; and 
annual operating costs ranged from $2,924,148 in Central Appala- 
chia to $32,708,591 in Campbell County, Wyoming. (DMC) 


4092 (DOE/EIA—0334) Analysis of the interaction of 
the coal and transportation industries in 1990. (Charles River 
Associates, Inc., Boston, MA (USA)). Sep 1981. 146p. 
NTIS, PC A07/MF AO1. Order Number DE83002485. 

Portions of document are illegible. 

This study analyzes the impacts of major developments in 
coal transportation on coal production, prices and markets. Coal 
and coal transportation markets have special characteristics that 
must be accommodated if an analysis is to be useful. First, coal of 
differing energy and sulfur contents is produced in different regions 
in the United States. The transportation options from these supply 
regions to the various coal demand regions also differ. The market 
boundary between coal supply regions depends on the end-use cost 
to the final purchaser of using coal from each source. The differ- 
ences in coals and transportation options imply that no simple rule 
of thumb will yield the end-use cost from competing supply regions 
at a given site, so market boundaries cannot be identified simply. 
Second, at most sites, one fuel, say coal from a given region, will 
clearly have a lower end-use cost than the others. However, there 
is no unique answer to the question of how the benefits from this 
lower cost at a given site are shared among the parties involved. 
Finally, the current status of the coal market is not a reliable guide 
to the future, because of ongoing changes in relative real fuel 
prices, the regulatory rules that railroads follow, and environmental 
constraints on utilities. The implication of these characteristics is 
that no one can predict what actual future coal markets and trans- 
portation rates will be using only a theoretical model or statistical 
analysis of historical data. 
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4093 (DOE/FE—0031) Review of coal supply models. 
Final report. (Resource Dynamics Corp., McLean, VA 
(USA)). Oct 1982. Contract AC01- 81FE16115. 328p. NTIS, 
PC A15/MF A01. Order Number DE83002088. 

Portions of document are illegible. 

The report contains an evaluation of seven coal supply mod- 
eling methodologies. These models are the: National Coal Model; 
ICF Coal and Electric Utilities Model; Los Alamos Coal and Util- 
ity Modeling System; Argonne Coal Market Model; DRI-Zimmer- 
man Coal Model; Newcomb-Quadratic Programming Model; and 
Utility Simulation Model. The evaluation concentrates primarily on 
the coal supply components of the models. The focus of the review 
is on the ability of each model to be realistically sensitive to the 
factors which influence the broad range of coal industry conditions 
affecting the need for long-range research and development. The 
report includes: (1) identification and assessment of coal industry 
conditions of which the models address; (2) a description of each 
model’s assumptions, techniques and structure; (3) an assessment of 
the strengths and weaknesses of these aspects of each model; and 
(4) point-by-point comparisons of the usefulness of the models. 


4094 Some regulatory aspects of synthetic gas —- 
ment projects. Hall, G.R. (Federal Energy Regulatory Com 
mission, Washington, DC). pp 286-289 of Proceedings of the 
1981 rate symposium on problems of regulated industries. 
Columbia, MO; University of Missouri-Columbia (1981). 

The role of the FERC in regulating the synthetic fuels in- 
dustry is discussed in this article. The case studied is the Great 
Plains Project for the production of high Btu syngas from coal. As 
a result of hearings before the Commission and the Federal Court 
of Appeals it appears that: (1) regulatory agencies can permit syn- 
thetic gas to be rolled-in, or averaged, with low-cost natural gas 
and can give advanced assurance of such treatment; (2) no other 
special treatment of investment is permissible for syngas facilities; 
and (3) the distinction between R and D projects and system-supply 
projects is not pertinent for regulatory treatment of synfuel facili- 
ties. While the synfuel industry would like the protection of the 
regulatory process, the author concludes that the midwife of a new 
synthetic fuels industry will have to be the unregulated market and 
subsidies by DOE and SEC, not regulations. (DMC) 


4095 How do we build a synthetic natural gas plant. 
Gustafson, J.W. (Washington Natural Gas Co., Seattle). pp 
299-303 of Proceedings of the 1981 rate symposium on 
problems of regulated industries. Columbia, MO; University 
of Missouri-Columbia (1981). 

The prospects for the construction of a synthetic fuels plant 
in the northwest area are discussed in this presentation. Regulatory 
aspects pertinent to the pricing of synthetic fuels and the rationale 
behind the regulatory treatment are considered. The regulatory as- 
pects of synthetic fuels must be documented for a determination of 
feasibility. The author cites his company’s interest in the construc- 
tion of a high BTU coal gasification plant as a case in point. Rate 
and tariff requirements as well as some provision for reducing risk 
to equity are considered necessary. The author concludes that exist- 
ing and potential customers must share now in the risks and costs 
associated with the development of supplemental energy supplies. 
(DMC) 
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REFER ALSO TO CITATION(S) 4042, 4058, 6253 


4096 (DOE/ET/10143—T22) H-Coal Pilot Plant. In- 
dustrial-hygiene personal sampling survey during two coal op- 
erating periods at the H-Coal Pilot Plant. Revised E and H-1. 
Hill, R.H. (Ashland Synthetic Fuels, Inc., KY (USA)). Sep 
1982. Contract AC05-76ET 10143. 3ip. NTIS, PC A03/MF 
A01. Order Number DE83000163. 

During two separate operating periods of coal liquefaction, 
volunteer workers at the H-Coal Pilot Plant in Catlettsburg, Ken- 
tucky were monitored for exposure to total particulates, coal tar 
pitch volatiles, benzo(a)pyrene, benzene, toluene, xylene (all iso- 
mers) and hexane using industrial hygiene personal monitoring 
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equipment. A total of 376 samples were analyzed. Monitoring data 
showed that these volunteer workers’ exposures were typically far 
below the threshold limit value (TLV) for each chemical, with 
only 3 excursions above the TLVs (0.8% of all samples). Of these 3 
excursions, all occurred during process sampling activities. The ma- 
jority of samples (73%) were below detectable limits (minimum 
analytical limits); notably, 97%, 88%, and 100% of samples for ben- 
zene, toluene, and xylene, respectively, were below detectable 
limits. 


4097 (NP—2906015) Investigation of the ignition behav- 
iour of explosive methane/air mixtures as a result of electri- 
cal discharges in inductive circuits of intrinsically safe mining 
equipment. Vogt, G. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Bergbau und Huettenwesen). 20 
Mar 1980. 139p. (In German). NTIS (US Sales Only), PC 
A07/MF A0O1. Order Number DE82906015. 

Thesis. 

For testing electric discharges acting as ignition sources, a 
spark testing device is required producing switching processes that 
cause optimal energy conversions for an ignition. The properties of 
the standardized device which is presently used for testing purposes 
and which fundamentally differs from the conventional switches as 
to design and switch behaviour, are handled in the analyses de- 
scribed especially with regard to the determination of the ignition 
risk in electric circuits with iron-core coils. It shall also be investi- 
gated to what extent the energy stored in an iron-core can become 
effective and what possibilities there are for determining the respec- 
tive ‘effective inductance coefficient’. The objective of the investi- 
gations is to find a measuring method for determining the ‘effective 
inductance coefficient’ of iron-cored coils decisive for an ignition, 
that allows an evaluation of the ignition risk. 


4098 (ORNL/TM—8421) Risk assessment of coal pro- 
duction: an information system user’s manual. Watson, A.P.; 
Birchfield, T.E.; Fore, C.S. (Oak Ridge National Lab., TN 
(USA)). Oct 1982. Contract W-7405-ENG-26. 98p. NTIS, 
PC A05/MF A0O1. Order Number DE83001831. 

Portions of document are illegible. 

A specialized information system comprising all US domestic 
coal mine and processing plant injuries as reported to the Mine 
Safety and Health Administration of the US Department of Labor 
for the years 1975 through 1980 has been developed at Oak Ridge 
National Laboratory (ORNL) for online and batch users. The data 
are stored in two principal datasets: (1) annual summaries of acci- 
dental injuries and fatalities in both surface and underground bitu- 
minous and anthracite mines, as well as information on injuries suf- 
fered by workers employed in coal-processing (blending, crushing, 
etc.) facilities; and (2) annual summaries of employment (person- 
hours, number of individuals) and production (tons) of each domes- 
tic mine or processing facility for which the US Department of 
Labor has granted an operating permit. There are currently more 
than 232 000 records available online to interested users. Data are 
recorded for the following variables: county, state, date of injury, 
sex of victim, age at time of accident, degree of injury, occupation 
title at time of injury, activity during injury, location of accident, 
type of coal, type of mine, type of mining machine, type of acci- 
dent, source and nature of injury, part of body injured, total mine 
experience, experience at current mine and job title held at time of 
injury, and number of days away from work or number of days re- 
stricted or charged due to the injury. As these values are organized 
by FIPS (Federal Information Processing Standards) county code 
for each reporting facility, compilations may be made on a subre- 
gional or substate basis. The datasets have been established in SAS 
(Statistical Analysis System) format and are readily manipulated by 
SAS routines available at ORNL. Several appendices are included 
in the manual to provide the user with a detailed description of all 
the codes available for data retrieval. Sample retrieval sessions are 
also incorporated. 
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REFER ALSO TO CITATION(S) 3956, 3989, 5281, 5353, 5354, 6076 


4099 (DOE/RA/50404—1232-App.J-Vol.2) Air-quality 
permit application for a proposed coal-gasification plant, Con- 
verse County, Wyoming. Final technical report, November 
1980-May 1982. (WyCoalGas, Inc., Douglas, WY (USA)). 
1982. Contract FC02-81RA50404. 397p. NTIS, PC A17/MF 
AO1. Order Number DE83001072. 

Portions of document are illegible. 

This Appendix summarizes the meteorological and air qual- 
ity data collected during the first quarter of monitoring (December 
12, 1980 through March 11, 1981) at the proposed WyCoalGas coal 
gasification project site near Douglas, Wyoming. Details concern- 
ing monitor operation, siting, and data collection are provided in 
earlier WyCoalGas, Inc., submittals to the Wyoming Department of 
Environmental Quality (DEQ) (November 17, 1980 and February 
10, 1981). Quarterly precision and accuracy results are reported, as 
well as brief discussions of periods of maximum concentrations for 
each pollutant. Audit results were prepared from a performance 
audit conducted on February 3-8, 1981. The Wyoming DEQ 
system audit results are also discussed. Measurements of standard 
deviation of horizontal wind direction have been processed and 
summarized to provide a joint frequency distribution of wind speed, 
direction, and stability classes (A through F) for the two sensor 
levels. These distributions are presented in Appendices A-1.1-1 and 
A-1.1-2, respectively. Visibility data have been summarized to pro- 
vide a cumulative frequency distribution and are presented in Ap- 
pendix A-1.2. Also provided are brief discussions of the ambient 
visibility. 
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4100 (DOE/BETC/QPR—82/2) Liquid fossil-fuel tech- 
nology. Quarterly technical progress report, April-June 1982. 
Linville, B. (ed.). (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Oct 1982. 
94p. NTIS, PC A05/MF AO1. Order Number DE83002501. 

This report primarily covers in-house oil, gas, and synfuel 
research and lists the contracted research. The report is broken into 
the following areas: liquid fossil fuel cycle, extraction, processing, 
utilization, and project integration and technology transfer. BETC 
publications are listed. (DLC) 


0201 Reserves 


4101 (NBS-SPEC.PUBL.—631, pp 200-256) Forecast- 
ing future oil field sizes through statistical analysis of histori- 
cal changes in oil field populations. Ducastaing, M.; Har- 
baugh, J.W. (Stanford Univ., CA). May 1982. NTIS, PC 
A99/MF AOI. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This study involves analysis of historical changes in oil field 
sizes in Kansas, Wyoming and California. It is common knowledge 
that large oil or gas fields tend to be found early in the sequence of 
discoveries in a region, and that the sizes of fields tend to diminish 
progressively as exploration proceeds. This study has found that 
populations of oil (or oil and gas fields combined) tend to be more 
or less log-normally distributed. It is to be emphasized that these 
predictions pertain to the discovery of new fields, and exclude in- 
creases in oil and gas that may result from extensions of known 
fields, or to enhanced oil and gas recovery of existing fields. In Ca- 
lifornaia, it is estimated that of the next 81 fields to be discovered, 
the total volume of oil and gas (expressed as barrels of oil equiva- 
lent, or BOE) will be about 0.6 percent of the total hydrocarbons 
that ultimately will be extracted from California's total of 404 fields 
discovered from 1861 through 1974. Within the forecast population 
of 81 fields, for example, there is only a 9 percent probability that 
any particular field discovered will be between 10 and 100 million 
BOE. In Wyoming, the forecast of the next 151 fields to be discov- 
ered is only slightly less pessimistic. It is forecast that this popula- 
tion of new fields will contribute only about 1.6 percent additional 
BOE relative to the total BOE extractable from the 754 fields dis- 
covered in Wyoming from 1884 through 1977. The data for Kansas 
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exclude gas and are based on cumulative production of oil through 
the end of 1978 for all fields discovered through the end of 1973. 
By comparison with the total of 2992 oil fields discovered in 
Kansas from 1890 through 1973, if 598 new fields are discovered 
(20 percent more) they probably will contribute only 2 or 3 percent 
more to the oil discovered in Kansas through 1973. 27 figures, 7 
tables. 
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REFER ALSO TO CITATION(S) 5273, 5801, 6314 


4102 (NBS-SPEC.PUBL.—631, pp 171-199) Evolution 
in the development of petroleum resource app proce- 
dures in the US Geological Survey. Miller, B.M. (Geological 
Survey, Reston, VA). May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper discussed the efforts made by the US Geological 
Survey (USGS) within the last six years to improve upon its meth- 
ods for petroleum resource appraisal. In 1974, the Oil and Gas Re- 
source Appraisal Group was created by the USGS to devise and 
study resource appraisal methods and to apply these methods in as- 
sessing the nation’s petroleum resources as a full-time responsibility. 
The current methods used by the USGS are: volumetric-yield ana- 
logs; discovery-rate or behavioristic methods; and exploration play- 
analysis methods. Each method was described in detail. Resource- 
appraisal methods today emphasize the evaluation of all the availa- 
ble geologic and geophysical data by geologic basins or provinces. 
They include compilation of a comprehensive information data base 
containing all of the pertinent geologic and geophysical data, explo- 
ration statistics, field and reservoir data, and production and re- 
serve data for each producing and potential petroleum province in 
the United States. 8 figures, 2 tables. (DP) 


4103 (NBS-SPEC.PUBL.—631, pp 411-419) Gulf Coast 
undiscovered resource data collection system. Zaffarano, R. 
(Dept. of Energy, Washington, DC). May 1982. NTIS, PC 
A99/MF A0O1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

The Energy Information Administration (EIA) within the 
Department of Energy (DOE) with Lewin and Associates, Inc. 
have been developing a model to analyze the impacts of policy 
changes on the rate of exploration, development and production of 
hydrocarbons from offshore regions. This paper describes the data 
collection system applicable to 700 undeveloped prospects that pro- 
vides model inputs concerning uncertainty in resources develop- 
ment. The model simulates the rate of exploration, development 
and production. A data collection protocol was devised to collect 
hard core and subjective estimates of undiscovered resource data 
for computer processing with probability distributions assigned key 
parameters. Objective resource element estimates were obtained on 
a prospect basis by means of standard engineering equations relat- 
ing parameters to potential resources using Monte Carlo methods. 
Collection methodology and documentation are presented, stressing 
quantifying uncertainty inherent in the estimating process. 1 figure, 
13 tables. (DP) 


4104 (NBS-SPEC.PUBL.—631, pp 432-444) Outlook 
for oil exploration and development. Eck, T.R. (Standard Oil 
Co., Chicago, IL). May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This article reflects some of Standard Oil Company's think- 
ing with respect to the energy challenges facing our nation. Stand- 
ard is devoting increasingly large amounts of time and effort to de- 
veloping technology associated with alternative fuels. A review of 
the Company’s exploratory activities over the past twenty years 
reveal the average lead time of five to eight years are required be- 
tween lease acquisition and initial discovery. Another four to six 
years are typically required for field development. The implication 
is the need for access to public lands if the exploratory momentum 
now begun is to be sustained throughout this decade. Standard does 
not share in the outlook of a potentially massive petroleum resource 
base that remains to be developed in the United States. 6 figures. 
(DP) 
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4105 ae PUBL.—631, pp 445-455) Models, 
and reliable forecasts. J.B. (New 
bey Univ., New York). May 1982. NTIS, PC A99/MF 


” From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

The question of how much oil and gas will be available and 
at what price is dependent on various models of supply and of dis- 
covery. The intent of this paper was to indicate the plethora of al- 
ternatives may be reduced to a manageable number and to give 
guidelines to models in which some modest reliance can be placed. 
Five major sections were included: (1) discussion of reliability of a 
forecast with emphasis on black-box forecasting being dangerous; 
(2) discussion of contrast of data fits with that of specification error 
analysis and the maximization of residual entropy; (3) discussion of 
sampling and the effects of different ways of obtaining samples on 
inferences about reservoir distribution; (4 and 5) discussion of the 
role that theory must play in trying to obtain reliable forecasts and 
in delineating the characteristics of reliable forecasts. A reliable 
model will be one that explains the empirically estimated relation- 
ships between the various observed values of the theoretically de- 
termined relevant variables. It will not be a black-box of the simple 
mechanistic kind nor an ad hoc regression fit as characterized by 
earlier econometric models. (DP) 


4106 (NBS-SPEC.PUBL.—631, pp 466-489) Firm size 
and performance in the search for petroleum. Drew, L.J.; At- 
tanasi, E.D. (Geological Survey, Reston, VA). May 1982. 
NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 

mn, DC, USA (18 Jun 1980). 

Physical characteristics affecting the petroleum discovery 
process, the results of past exploration on the petroleum industry, 
and the exploration history of the Denver basin are discussed. This 
study of the exploration of the Denver basin gave no evidence to 
support the assertion that the major integrated firms had restricted 
supply of crude petroleum by restricting access to favorable acre- 
age. As long as major firms continue to evaluate prospects by using 
farm-out agreements they cannot restrict supply of oil and gas in an 
area. The practice of holding large amounts of undeveloped acre- 
age is only one element in the overall exploratory strategy used by 
the major integrated companies. Independent firms use a complex 
set of promotional devices to raise tax-sheltered and other types of 
speculative funds to finance their drilling activities. They normally 
deal with the major firms for acreage contributions, dry-hole 
money, and other assets. 7 figures, 4 tables. (DP) 


4107 (NBS-SPEC.PUBL.—631, pp 553-563) Depletion 
of US petroleum resources: econometric evidence. Epple, D.; 
Hansen, L. (Carnegie-Mellon Univ., Pittsburg, PA). May 
1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

An econometric modeling strategy capable of integrating the 
problem of estimating ultimate recovery and the problem of fore- 
casting the time path of recovery has been developed. The depend- 
ence of both ultimate recovery and the time path of recovery on 
economic variables was captured by the model. Results of applying 
this methodology to exploration and development of US oil and 
natural gas reserves was discussed. This model was applied using 
the resource base estimates provided by the US Geological Survey. 
The low oil and mean natural gas values of the US Geological 
Survey are quite close to those estimated by the econometric 
model. 1 table. (DP) 


4108 (NBS-SPEC.PUBL.—631, pp 661-687) Evaluation 
of the Alaskan hydrocarbon supply model. Murphy, F.; Trap- 
mann, W. (Dept. of Energy, Washington, DC). May 1982. 
NTIS, PC A99/MF AOl1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

The Alaskan Hydrocarbon Supply Model (AHSM) was de- 
veloped to enhance the Energy Information Administration (EIA) 
of the Department of Energy's capability for estimating future sup- 
plies from the Alaska region. The model incorporated engineering 
and economic factors that affected both resource extraction and 
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transportation. AHSM’s major deficiency is in the treatment of 
transportation costs. Reliable estimates of Alaska’s productive po- 
tential depend as much on accurate estimates of transportation costs 
as they do on precise estimates of production costs and the geology 
base itself. The cumulative effect of the AHSM treatment is prob- 
ably to understate transportation costs. 2 figures, 3 tables. (DP) 


4109 (NBS-SPEC.PUBL.—631, pp 688-717) Prospect 
specific simulation model of oil and gas exploration in the 
Outer Continental Shelf: methodology. Brashear, J.P. (Lewin 
and Associates, Inc., Washington, DC); Morra, F.; Everett, 
C.; Murphy, F.H.; Hery, W.; Ciliano, R. May 1982. NTIS, 
PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper described the methodology used in constructing a 
model and database to forecast reserve additions and production 
from the Outer Continental Shelf (OCS) as a function of price and 
Federal policy in the context of explicit geologic drilling prospects 
and engineering costs. The model was based on microeconomic 
analysis of individual exploration prospects as identified from seis- 
mic maps. The model produces estimates of oil and gas supply from 
1980 to 2000. The experimental analytical approach adopted by the 
OCS study is very promising. The majority of the data exists in 
readily accessible form in USGS files. Both the database and 
models are readily updated in modular form, obviating massive new 
studies as conditions change or new, more precise policy questions 
are raised. 7 figures. (DP) 


4110 (NP—3900284) Search for oil and gas in the 
Idaho-Wyoming-Utah salient of the Overthrust Belt. Report 
of Investigations No. 21. Ver Ploeg, A.J.; De Bruin, R.H. 
(Wyoming Geological Survey, Laramie (USA)). 1982. 131p. 
Geological Survey of Wyoming, Box 3008, University Sta- 
tion, Laramie, WY 82071. 

Report includes a tectonic map of the Overthrust Belt. 

The portion of the Overthrust Belt located in northeastern 
Utah, western Wyoming, and southeastern Idaho is considered by 
the oil and gas industry to be the hottest new oil and gas province 
in the continental US. Modern refinement of seismic-exploration 
techniques have helped to unravel the area’s complex geology, and 
have led to recent exploration successes. This report catalogs the 
development of geologic knowledge and petroleum exploration his- 
tory, profiles the important new oil and gas fields, and discusses 
some of the obstacles and problems faced by industry in developing 
this new province. A wall-size tectonic map of the overthrust belt 
is attached to the back cover. Reservoir characteristics and gas and 
oil analyses for selected fields and a catalog of rock names make up 
the two appendices. (DCK) 


4111 Downhole refractive-index logging device. Yu, J.S. 
(to Dept. of Energy). US Patent Application 341,021. 20 
Jan 1982. 14p. Contract AC04-76DP00789. 

This invention provides an antenna arrangement for accu- 
rately measuring the magnetic permeability of earth formations. It 
provides a high-resolution coil array of a transmitting coil and six 
receiving coils to enable self-consistency checks for evaluating tight 
gas and oil-bearing strata. (DLC) 


4112 What lies beneath the Columbia Plateau. Gresens, 
R.L.; Stewart, R.J. (Univ. of Washington, Seattle). pp 4p, 
Paper 15 of Eighty-seventh Northwest Mining Association 
Cee Spokane, WA; Northwest Mining Association 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

Testing is proceeding of the wildcat operation which may 
prove to be the discovery well for the first commercial field in the 
State of Washington. Tests of gas shows in Shell Oil Co.'s 1-33 
Yakima Mineral Co. began late last month when a workover rig 
moved onto the location in 33-15n-19e in Kittitas County. Testing 
was expected to require several weeks and to assess shows in five 
zones. The hole was bottomed out in mid-May at 16,199 ft, a new 
state drilling depth record. The big Brinkerhoff rig which drilled 
the hole has been moved to a new site about 20 miles to the north- 
east to drill a second wildcat, the 1-29 Bissa in 29-18n-2le on the 
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Whiskey Dick anticline. The gas potential is reasonably good and 
the oil potential is possible but poor. The complicated tectonics 
only allow one to assess the possible presence of potential source 
rocks, but do not allow an accurate specific prediction of their lo- 
cations. Drilling will be necessary for the final answer. 
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REFER ALSO TO CITATION(S) 4003, 4103 


4113 (BMFT-FB-T—82-093) Critical relationships for 
displacement processes in oil reservoirs. Tunc, S. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Jun 1982. 43p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82750914. 

The correlations of various essentially defined parameters for 
displacement processes were examined in order to find the critical 
values discribing the oil mobility with the aim of an optimal recov- 
ery. The relationships between the permeabilities and the mobility 
ratios with displacement efficiency were determined. The three 
most important dimensionsless characteristic numbers were dis- 
cussed with the help of the experimental results. It was further dis- 
covered that with suitable co-surfactants stable microemulsions 
could be formed between the oil and the water phases. The microe- 
mulsions contain almost all the surfactants used. Due to the fact 
that this middle phase microemulsions do not have high viscosities 
and are also newton fluids, a very low pressure gradient could be 
encountered during the displacement process so that an optimal dis- 
placement efficiency for the system could be achieved. 


4114 (DOE/BC/10033—3-Vol.2) BOAST: a three-di- 
mensional, three-phase black-oil applied-simulation tool (Ver- 
sion 1.1). Volume II. Program user's manual. Fanchi, J.R.; 
Harpole, K.J.; Bujnowski, S.W. (Keplinger and Associates, 
Inc., Tulsa, OK (USA); BDM Corp., Bartlesville, OK 
(USA)). Sep 1982. Contract AC19-80BC10033. 83p. NTIS, 
PC A05/MF AO1. Order Number DE83003031. 

Portions of document are illegible. 

BOAST is a three-dimensional, three-phase black oil simula- 
tor. A detailed technical description of BOAST is contained in 
Volume I. The present volume is intended to function as an easy- 
to-use program user's manual. The BOAST program simulates 
isothermal, darcy flow in three dimensions. It assumes reservoir 
fluids can be described by three fluid phases (oil, gas, and water) of 
constant composition with physical properties that depend on pres- 
sure only. BOAST can simulate oil and/or gas recovery by fluid 
expansion, displacement, gravity draingage, and capillary imbibition 
mechanisms. Some of the typical field production problems which 
can be handled by BOAST include: primary depletion studies, pres- 
sure maintenance by water and/or gas injection, and evaluation of 
secondary recovery waterflooding and displacement operations. 
Technically, BOAST is a finite-difference, implicit pressure-explicit 
saturation (IMPES) numerical simulator. It contains both direct 
(BAND, D4) and iterative (LSOR) solution techniques for solving 
systems of algebraic equations. The well model in BOAST allows 
specification of rate or pressure constraints on well performance, 
and the user is free to add or recomplete wells during the simula- 
tion. Included in BOAST is a pressure initialization algorithm, a 
bubble point tracking scheme, an automatic time step control 
method, and a material balance check on solution stability. Many 
user-controlled output options are also available. Discussion of the 
above topics, as well as comments on conducting a simulation 
model study and a discussion of multidimensional numerical disper- 
sion is presented in Volume I. Volume II contains an explanation of 


the input data, a discussion of the output data, and example prob- 
lems. 


4115 (DOE/MC/03259—15) Enhanced oil recovery by 
CO, foam flooding. Final report. Patton, J.P. (New Mexico 
State Univ., Las Cruces (USA). Dept. of Chemical Engi- 
neering). Apr 1982. Contract AC21-78MC03259. 156p. 
NTIS, PC A08/MF A0O1. Order Number DE82009052. 
During the past three years, progress has been made in re- 
ducing the mobility of carbon dioxide in enhanced oil recovery 
processes. One test has been conducted by a major operator. Inter- 
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est among other operators is high. Experiments on gas mobility 
control, conducted in linear sand-pack models, show only a general 
correlation with the static foam test. The static (blender) test used 
to study the effects of pH, temperature, salinity and crude oil sur- 
factant foamability. In general, all surfactants which produce rea- 
sonable quantities of foam in the blender test also impart some 
degree of mobility control to gas during two-phase flow. Three 
chemical structures appear to show most promise for gas mobility 
control: ethoxylated adducts of Cs-Ci, linear alcohols, sulfate ethers 
of ethoxylated Cs-Ci¢ linear alcohols, and low-molecular-weight co- 
polymers of ethylene oxide and propylene oxide. Experiments sug- 
gest that only the sulfate ethers might degrade at an unacceptable 
rate. Rheology of foams was studied in small capillaries. The effica- 
cy of CO, mobility control in enhancing oil recovery was demon- 
strated in flow tests. Mobility control increased recovery by 40% 
over a CO2 enhanced waterflood and 93% over a conventional wa- 
terflood plus primary production, without severe gas and liquid 
slugging. 


4116 (LBL—14689) Calculation of shocks in oil reser- 
voir modeling and porous flow. Concus, P. (Lawrence Liver- 
more National Lab., CA (USA)). Mar 1982. Contract 
AC03-76SF00098. 18p. (CONF-820395—1). NTIS, PC A02/ 
MF AO1. Order Number DE83001567. 

From IMA conference on numerical methods in fluid dy- 
namics; Reading, UK (29 Mar 1982). 

For many enhanced recovery methods propagating fronts 
arise that may be steep or discontinuous. One example is the water- 
flooding of a petroleum reservoir, in which there is forced out re- 
sidual oil that remains after outflow by decompression has declined. 
In this paper high-resolution numerical methods to solve porous 
flow problems having propagating discontinuities are discussed. 
The random choice method can track solution discontinuities sharp- 
ly and accurately for one space dimension. The first phase of this 
study adapted this method for solving the Buckley-Leverett equa- 
tion for immiscible displacement in one space dimension. Extensions 
to more than one space dimension for the random choice method 
were carried out subsequently by means of fractional splitting. Be- 
cause inaccuracies could be introduced for some problems at dicon- 
tinuity fronts propagating obliquely to the splitting directions, ef- 
forts are currently being directed at investigating alternatives for 
multidimensional cases. 


4117 (MITSG—81-3) Measurement and prediction of vi- 
bration response of deepwater offshore structures. MIT/ 
Marine Industry Collegium Opportunity Brief No. 22. Re- 
vised Edition. (Massachusetts Inst. of Tech., Cambridge 
(USA). Sea Grant Program). 1 Jul 1981. 23p. Marine Indus- 
try Advisory Services-MIT Sea Grant Program, Cam- 
bridge, MA 02139. 

This Brief focuses on three related aspects of the work con- 
ducted by Professor Vandiver and his graduate students. First, a 
powerful new method is described for predicting displacement re- 
sponses (and thereby strain) of a structure at its natural frequencies 
when excited by random wave forces. This method is based on 
what is known in electrical engineering as reciprocity. Using some 
simple, but realistic assumptions, this new method predicts displace- 
ment response without explicit calculation of the wave forces. The 
theory points toward model experiments that can be used to refine 
the estimate of displacement. The experiments involve meas- 
urements of forces on fixed, non-moving models in a wave tank, 
rather than measurements of motion of an unconstrained model. 
The second aspect of the work, new approaches to the measure- 
ment of damping, is discussed. While resonance frequency can be 
measured easily and accurately, measurement of damping at reso- 
nance is difficult. When dealing with an actual offshore structure 
excited by wind and waves such measurement becomes almost im- 
possible. The third area covered in this Brief describes analytical 
and experimental work in predicting damping of structures in the 
ocean environment, and especially the dependence of damping on 
sea state. Progress in understanding and forecasting of damping 
arising from nonlinear interaction of structural vibration and wave 
motion is described. 
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4118 (NBS-SPEC.PUBL.—4631, pp — Analysis 
of investment and production strategies for a petroleum reser- 
voir. McFarland, J.W. (Univ. of anton TX); Aggarwal, 
o— M.S.; Lasdon, L. May 1982. NTIS, PC A99/MF 


From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper is concerned with the optimum development 
planning and management of a petroleum reservoir. Any reservoir 
needs an optimum development program, drilling schedule and/or 
production rate which may be determined for a specific economic 
criterion when practical constraints are imposed. The general mod- 
eling approaches used to aid in reservoir development planning 
appear to be of two general types: (1) optimization formulations 
that have been solved wtih mathematical programming techniques; 
and (2) reservoir simulation models of varying degrees of sophisti- 
cation often combined with an economic discounted cash flow 
model. A conceptual framework with which to view the reservoir 
development problem is included. Given information and data on 
the technological, economic, regulatory and physical environment 
for the operator, reservoir and economic subsystems are integrated 
to provide a mechanism whereby alternative development strategies 
can be evaluated. A simple optimal control model for the analysis 
of production and investment decisions for a homogeneous gas res- 
ervoir with water drive is included. Results are given for a hypo- 
thetical example in the Gulf of Mexico. 6 figures, 1 table. (DP) 


4119 (NBS-SPEC.PUBL.—631, pp 295-309) Method- 
ology for estimating oil and gas production schedules for un- 
discovered fields. Wood, J.H. (Dept. of Energy, Dallas, TX). 
May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper centered on the developent of production sched- 
ules for undiscovered fields in the Permian basin. The work was 
conducted as part of an Interagency oil and Gas Supply Project. 
Three types of undiscovered fields were considered: oil fields 
which would undergo secondary recovery, oil fields which would 
only be susceptible to primary recovery, and non-associated fields. 
For each type of field for each depth and class size, a production 
schedule was determined. Production schedules were determined 
for the average well in each field category. Field production was 
calculated by multiplying well production by the number of wells 
in a field. Exponential decline was used to describe the normal de- 
cline in production of all oil wells in the Permian basin area. This 
formula was used for expected ultimate oil recovery per well; 
QWOE = QRO-ELR/D where QRO = initial oil producing rate, 
ELR = economic limit rate and D = exponential decline rate. 4 
figures, 5 tables. (DP) 


4120 (NBS-SPEC.PUBL.—631, iA 350-368) Historical 


growth of estimates of oil- and sizes. Root, D.H. 
(Geological Survey, Reston, VA). May 1982. NTIS, PC 
A99/MF AOl1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

Estimates of the amount of crude oil and natural gas discov- 
ered continue to increase for many years after the field’s discovery. 
At what year the growth ceases depends on the particular field in 
question; for this analysis, growth was assumed to cease when a 
field became fifty-nine years old. By using that assumption and the 
assumption that growth proceeds in the future as it has in the past, 
an estimate of the quantity of recoverable crude discovered in the 
US before 1979 could be made; this estimate was 135 x 10° bbl as of 
December 31, 1978, increasing to 23.4 x 10° bbl to 158.4 x 10° bbl. 
Natural gas is projected to increase from 721 x 10" cf to 853 x 10% 
cf. The long time span during which estimates increase means that 
the calculations were significantly affected by the growth of esti- 
mates of resources in the large fields discovered before 1950. Oil 
and gas fields discovered in recent years are smaller than the fields 
found in the 1920's, 30's and 40's, and they are developed more rap- 
dily, so the prolonged growth (59 years) projected here may never 
take place. 12 figures, 3 tables. (DP) 
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4121 (NBS-SPEC.PUBL.—631, pp 490-534) Sensitivity 
analysis of forecasts for midterm domestic oil and gas supply. 
Harris, C.M. (Center for Management and Policy Research, 
Washington, DC). May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This report describes a quantitative sensitivity analysis of 
midterm projections of United States crude oil and natural gas pro- 
duction for the Department of Energy’s EIA Annual Report to 
Congress, 1979 (1979 ARC). The specific target of this study is a 
set of projections of midterm oil and gas production generated by 
the 1979 version of the DOE analysis system MOGSMS (the Mid- 
term Oil and Gas Supply Modeling System), in conjunction with 
the 1979 ARC. These forecasts apply to conventional oil and gas, 
onshore and offshore, in the lower forty-eight states, for the years 
1985 to 1995, inclusive. The specific objective was to employ ana- 
lytic procedures to examine the sensitivity of the 1979 midterm oil 
and gas projections to some of its key elements. Three distinct sta- 
tistical experiments served as the vehicles for the sensitivity analy- 
sis: Experiment 1. A Monte Carlo analysis of the USGS Circular 
725 estimates of regional undiscovered resources and their impact 
on MOGSMS find rates and ultimate outputs; Experiment 2. A 
Monte Carlo analysis of other selected key elements (namely, re- 
covery factors and decline rates and their impacts on MOGSMS 
output; and Experiment 3. A response surface analysis of various 
MOGSMS input data elements, including both physical and eco- 
nomic elements, to identify those in which uncertainty has the 
greatest effect on MOGSMS results. Detailed results are included 
for each experiment. 11 figures, 13 tables. (DP) 


4122 (NBS-SPEC.PUBL.—631, pp 564-580) Oil and 
gas finding rates in projection of future production. Fisher, 
W.L. (Univ. of Texas, Austin). May 1982. NTIS, PC A99/ 
MF AOl. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

Future levels of production of crude oil, natural gas, and 
natural gas liquids are critical elements in domestic energy supply 
forecasts. The business of oil and gas projection is something less 
than an exact science even when reduced to the statistical compo- 
nents. Variation in assumption of future rates of finding has signifi- 
cant impact on projected volumes of reserve additions and produc- 
tion per unit volume of drilling. The facts are sufficient to indicate 
that recent rates of finding are valid for future projection in that 
they are consistent with long-term declines, basically the result of 
decrease in size of prospect targets, and a decrease in growth po- 
tential through subsequent drilling. This is shown basically by the 
fact that while wildcat finding rate has remained stable, long-term 
finding rates of non-wildcat drilling are declining sharply. If these 
trends in finding of different kinds of drilling are valid and relate 
primarily to a universe of smaller prospects and fields, attention 
should be paid to prospect- and field-sized populations. The distri- 
bution of size could have significant bearing on the behavior of 
finding rates through time. Decline through time may not be a con- 
tinuous function, but rather consist of periods of relatively stable, 
but progressively lower plateaus. 10 figures. (DP) 


4123 (NBS-SPEC.PUBL.—631, pp 581-629) Issues in 
forecasting conventional oil and gas production. O'Neill, R.P. 
(Dept. of Energy, Washington, DC). May 1982. NTIS, PC 
A99/MF AOl. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper addressed the issues in and approaches to fore- 
casting conventional supply in the onshore Lower-48 states. These 
projections are critical since Lower-48 production is the pivot point 
for government policy. Several approaches to modeling the discov- 
ery process were included. The exploration, discovery and produc- 
tion processes were discussed. 1 figure, 5 tables. 


4124 Pressure transient testing. Ramey, H.J. Jr. (Stan- 
ford Univ, CA, USA). Journal of Petroleum Technology; 34: 
No. 7, 1407-1413(Jul 1982). 

Pressure transient testing involves perturbing one or more 
wells and observing the result (either pressure or flow rates) at the 
perturbed well and/or adjacent wells. The result of a field test is 
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matched with mathematical models of inceasing complexity until a 
reasonable agreement results. The objectives are mathematical 
model dimensions and characteristics. These are assumed typical of 
average characteristics of the real system. The purpose of this study 
is to review significant findings in this field and to identify some 
remaining problems. 42 refs. 


4125 Field demonstration of steam drive with ancillary 
materials. Doscher, T.M.; Hammershaimb, E.C. (CLD Inc). 
Journal of Petroleum Technology; 34: No. 7, 1535-1545(Jul 
1982). 

CLF Group Inc, and the U.S. DOE are conducting field 
demonstration tests on the use of ancillary materials to improve the 
efficiency of conventional steam drive. Laboratory tests were con- 
ducted to identify surfactants with the best foam-blocking potential, 
as well as optimal techniques for injecting the foaming materials. 
The first field test of foam injection with a five-spot pattern in the 
Midway-Sunset field was conducted the second year. Radioactive 
tracers were used to determine the extent of the thief zone before 
surfactant was injected. The year-long injection of foam with steam 
resulted in a significant improvement in the recovery of oil, estimat- 
ed at 30,000 bbl from the pattern wells and 50,000 bbl from the 
wells outside the pattern. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 3970 
0206 Health And Safety 


REFER ALSO TO CITATION(S) 4042 


4126 (DOE/EV/06020—T10) LPG land transportation 
and storage safety. Final report. Martinsen, W.E.; Cavin, 
W.D. (Applied Technology Corp., Norman, OK (USA)). 
Sep 1981. Contract AC05-78EV06020. 143p. NTIS, PC 
A07/MF AO1. Order Number DE82022302. 

Portions of document are illegible. 

This report contains an analytical examination of fatal acci- 
dents involving liquefied petroleum gas (LPG) releases during 
transportation and/or transportation related storage. Principal em- 
phasis was on accidents during the nine-year period 1971 through 
1979. Fatalities to members of the general public (i.e., those at the 
scene of the accident through coincidence or curiosity) were of 
special interest. Transportation accidents involving railroad tank 
cars, trucks, and pipelines were examined as were accidents at stor- 
age facilities, including loading and unloading at such facilities. The 
main sources of the necessary historical accident data were the ac- 
cident reports submitted to the Department of Transportation by 
LPG carriers, National Transportation Safety Board accident re- 
ports, articles in the National Fire Protection Association journals, 
other literature, and personal interviews with firemen, company 
personnel, and others with knowledge of certain accidents. The 
data indicate that, on the average, releases of LPG during transpor- 
tation and intermediate storage cause approximately six fatalities 
per year to members of the general public. The individual risk is 
about 1 death per 37,000,000 persons; about the same as the risk of 
a person on the ground being killed by an airplane crash, and much 
less than the risk of death by lightning, tornadoes, or dam failures. 


0207 Marketing And Economics 
REFER ALSO TO CITATION(S) 4106, 5016, 5289, 5388 


4127 (CONF-811267—App.Summ.) International energy 
workshop, 1981, Appendix. Workshop materials. Manne, A.S. 
(ed.). (Stanford Univ., CA (USA). Inst. for Energy Studies). 
Jan 1982. Contract AT03-79PE70117. 142p. NTIS (US Sales 
Only). Order Number DE82021184. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

This document contains appendices for the papers presented 
at the workshop. Energy models used in forecasting oil prices and 
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production through the year 2020 are described. Projection data are 
presented for oil prices, supplies, imports, and demand. Separate ab- 
stracts have been prepared for selected papers for inclusion in The 
Energy Data Base. (DMC) 


4128 (CONF-811267—A BP. .Summ., pp 28-32) US oil 
import demands, 1985-2000. Dantzig, GB; McAllister, P.; 
Winkler, W. (Stanford Univ., CAy Jan 1982. NTIS (US 
Sales Only). Contract AT03-79PE701 ¥7. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

PILOT is a comprehensive model of US energy-economy in- 
teraction, and produces detailed and consistent projections of eco- 
nomic growth, fuel consumption, domestic energy production and 
energy imports. The purpose of this study is to project US oil 
import demands in 1985-2000. All investment decisions are endog- 
enous. Energy conservation and interfuel substitution are modelled 
by engineering process-level models of fuel/end-use conversion, 
capital/fuel substitution and econometric specification of consumer 
demand functions. The prices of the following products are deter- 
mined endogenously: coal, crude oil, refined oil products, natural 
gas, electricity, residential space heating, air conditioning, lighting, 
appliances, auto transportation, industrial steam, direct heat, indi- 
rect heat, space heat, and machine drive. (DMC) 


4129 (CONF- sage .Summ., pp 33-55) US envi- 
1 


ronmental assessment: scenarios. Davis, W.B. Jan 1982. 
NTIS (US Sales Only). Contract. AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

Forecasts are made to 2025 (emphasis on 1981-2000) using 
DRI Macroeconomic Model and DRI Energy Model for energy 
demands and price elasticities and SRI Gulf Energy Model for sup- 
plies. SRI-Gulf Model uses input of demands by regions and use 
sector and marginal cost resource curves. It contains equations to 
simulate production, transportation, and processing, and it chooses 
fuels to minimize total US energy cost. The purpose of the study is 
to provide background information for corporate planning. The 
prices of the following are determined endogenously: oil, natural 
gas, coal, electricity, renewable energy sources and synthetic fuels. 


4130 (CONF-811267—App.Summ., pp 57-62) Modeling 
OPEC behavior in the world oil market. Gately, D. (New 
York Univ., NY). Jan 1982. NTIS (US Sales Only). Con- 
tract AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

The purposes of the model are to examine impact of OPEC 
Pricing decisions on world oil demand and non-OPEC supply and 
to explore various modes of OPEC behavior with regard to pricing 
and prorationing. Calculations are done annually; each OPEC 
member is identified; there is a single product: crude oil. World oil 
demand is a constant-elasticity function of current and past prices 
and world economic growth. Non-OPEC oil supply is a linear 
function of current and past prices. OPEC, or some sub-group 
thereof, is the price-setting residual supplier. Price is determined en- 
dogenously according to a market-responsive, rule-of-thumb pricing 
strategy (target capacity-utilization). This is intended as a positive 
description of likely behavior by an imperfectly disciplined cartel 
that is uncertain about the true parameter values underlying the 
market. 


4131 (CONF-811267—App.Summ., pp 63-68) Annual 
report to Congress, 1981. Kilgore, W.C. (Energy Informa- 
tion Administration, Washington, DC). Jan 1982. NTIS (US 
Sales Only). Contract AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

Data are presented on: world oil price projections; prelimi- 
nary base case oil projections in OECD non-OPEC nations, and 
OPEC nations; and prices of oil resulting from 1 year disruptions in 
1983 and 1988. A comparison is also made of base case projections 
for OECD. (DMC) 


4132 ae ea Summ., pp 75-84) Massa- 

chusetts Institute of Technology world oil project. Paddock, 
(Massachusetts Inst. of Tech., Cambridge, MA). Jan 

1982. NTIS (US Sales Only). Contract AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

An analysis of future oil prices using interlinked models of 
world oil supply, demand, and market behavior is presented. The 
technique used is to define a universe of possible combinations of 
oil price and world economic conditions over the decade of the 
1980s, and to use analytical models and judgement to define the set 
of points, G, that are unlikely to occur. The compliment of the 
point G1 defines a window of oil prices and growth patterns which 
are likely developments in oil markets. The oil market window in 
1990 is described using combinations of oil prices and US Gross 
National Product ratios. (DMC) 


4133 (CONF-811267—App.Summ., pp 88-97) Energy 
technology systems analysis project of the International 
Energy Agency. Rath-Nagel, S. (Kernforschungsanlage Jue- 
lich G.m.b.H, Germany). Jan 1982. NTIS (US Sales Only). 
Contract AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

The purpose of the analysis is to examine the potential of oil 
substitution by new technology implementation in IEA countries as 
a guide for policy evaluation. Questions addressed are: Which 
energy technologies can be made available in OECD countries, 
when, and in which quantities will they be used under economic 
and supply security criteria. Analysis includes conservation on the 
supply and demand side. Data are presented on sources of liquid 
fuels, crude oil prices (1980-2020), domestic oil production (1980- 
2020), oil imports (1980-2020), and synthetic fuels/oil equivalent 
(1980-2020). 


4134 (CONF-811267—App.Summ., pp 100-104) Future 
world oil price. Singer, S.F. Jan 1982. NTIS (US Sales 
Only). Contract AT03-79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

The purposes of the analysis are: (1) to determine OECD oil 
demand for 1978-2000; to determine import requirements of OBCD; 
(3) to investigate supply and demand instabilities on world oil 
market; and (4) to give probable limits to world oil prices. Data are 
presented forecasting: OECD demand for 7 oil products; total oil 
demand; world price of oil 1980-2000; and OECD imports from 
OPEC. 


4135 (CONF-811267—App.Summ., pp 109-114) Cana- 
dian oil and natural gas supply-demand projections. Singh, S. 
Jan 1982. NTIS (US Sales Only). Contract ATO03- 
79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

Data are presented on Canadian crude oil and natural gas 
supply projections and price forecasts from 1981 through 2000. 
Economic growth is estimated to be 3.5% annually. A comparison 
is made between ARC and combined IIASA-EMF projections for 
Canada. (DMC) 


4136 (CONF-811267—App.Summ., pp 115-124) Popu- 
lation, food and energy and the prospects for worldwide eco- 
nomic growth to the year 2030. Sohn, I. (New York Univ., 
NY). Jan 1982. NTIS (US Sales Only). Contract AT03- 
79PE70117. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

The purpose of the study is to project global levels of food 
and energy requirements based on alternative sets assumptions re- 
garding population and GNP growth rates ad primary energy feed- 
stocks into the electrical utility sector to the year 2030. Data are 
present on the levels of oil, natural gas and coal outputs, exports 
and imports (in million metric tons, coal equivalent) and electricity 
output (in 1970 US dollars) for the alternative sets of assumptions 
for the years 1970-2030. The UN World Input-Output Model was 
used in this forecast. 
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4137 (CONF-811267—App.Summ., pp 128-139) World 
oil: summary report. Sweeney, J.L. Jan 1982. NTIS (US 
Sales Only). Contract AT03-79PE70117. 
From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 
Purposes 


of the analysis are: (1) To improve understanding 
of the existing generation of world oil models. (2) To improve un- 
derstanding of current world oil issues: (a) what may be the future 
trends in world oil prices? (6) How sensitive are future world oil 
price and quantity projections to changes in underlying assump- 
tions? (c) What might be the world oil prices in the event of a large 
disruption in oil supply? (d) How large a benefit is there to oil im- 
porting nations for reducing their imports? (What is the potential 
role of non-conventional substitutes for oil in influencing the long- 
run oil market situation? Descriptions of the 10 world oil market 
models used in the EMF 6 study are summarized. Crude oil prices 
are forecast using various scenarios and models including supply 
disruption case. (DMC) 


(CONF-8205117—) Coping with a petroleum 
market surplus: strategies in the 1980s. (Platt’s Oilgram 
News, New York (USA); Petroleum Industry Research 
Foundation, Inc., New York (USA)). 1982. 303p. McGraw- 
Hill Conference Group, Rm. 4255, 1221 Avenue of the 
Americas, New York, NY 10020. 

From Conference on coping with a petroleum market sur- 
plus: strategies in the 1980's; New York, NY, USA (24 May 1982). 

Portions of document are illegible. 

Speakers at this meeting addressed the following topics: the 
crude oil supply outlook; coping with petroleum market surplus; 
product demand and availability; the economics of refinery upgrad- 
ing; automotive fuel trends; product marketing strategies; petroleum 
markets in the 1980's; and investment perspectives. (DMC) 


4139 (DOE/RG/10572—T1-Vol.1) Analytical history of 
the entitlements program. (Plett (Robert) Associates Ltd., 
Arlington, VA (USA)). Sep 1982. Contract ACOI- 
82RG10572. 283p. NTIS, PC A13/MF A0O1. Order Number 
DE83000554. 

Portions of document are illegible. 

This is the first of three volumes prepared for the Economic 
Regulatory Administration (ERA) of the Department of Energy 
(DOE). In Volumes II and III, pertinent Federal Register publica- 
tions are presented in chronological order of publication. Both vol- 
umes serve as entitlement program records and as a reference 
source for the analytical history presented in Volume I. These pub- 
lications have been prepared to achieve the following objectives: to 
provide a single, comprehensive historical and analytical record of 
the entitlements program; to gather under one cover a complete 
legislative and regulatory history of the entitlements program; to 
analyze all entitlements program elements to show concisely the 
impacts on various sectors of the industry; and to provide a refer- 
ence book for use in related research activity. 


4140 (EPRI-EA—2553) Energy supply restrictions: 
energy system and economic effects. Final report. Hudson, 
E.A.; Kimball, C.E.; O’Connor, D.C. (Jorgenson (Dale W.) 
Associates, Cambridge, MA (USA)). Sep 1982. 128p. NTIS, 
PC A07/MF AO1. Order Number DE83900145. 

Effects of changes in energy supply conditions on the elec- 
tric power industry, the energy system and the US economy over 
the period until 2000 are examined. Several types of supply changes 
involving the world oil price and government policies are consid- 
ered. The government policy restrictions cover a nuclear moratori- 
um, ceilings on annual coal use, limitations on synthetic oil produc- 
tion, an oil import quota, and restrictions on oil and gas use by 
electric utilities. Various combinations of these supply restrictions 
are defined and their quantitative effects assessed by means of pro- 
jections using a simulation model of the electric power industry, 
the energy system and the economy. Even by restructuring elec- 
tricity generation, energy use patterns and economic activity, 
higher electricity prices, more oil imports, and reduced real in- 
comes resulted, affecting the entire economy. Further, the effects 
and costs rapidly compound for combinations of restrictions and 
can lead to severe shortages and/or price rises for petroleum. Eco- 
nomic costs from government energy restrictions may be of the 
same magnitude as those from higher oil prices. Also, oil import 
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quota and restrictions on utility use of oil and gas showed question- 
able benefit. (PSB) 


4141 (EUR—7712-EN) Alternative oil-price develop- 
ments: base case and high case, Federal Republic of Germany. 
Multinational case studies. Final report. Mischke, M.; 
Bienewitz, K.H.; Puetzstueck, H. (Battelle-Institut e.V., 
Frankfurt am Main (Germany, F.R.)). 1982. 62p. European 
Community Information Service,, 2100 M Street, N.W., 
Washington, DC 20037. 

Portions of document are illegible. 

The project, Multinational Case Studies, was conceived in 
order to apply the medium-term EC Energy Model using different 
hypotheses for the development of the oil price. A base and a high 
case had been defined, where the difference in the development had 
been defined in growth rates: 8.0% had been used as the growth 
rate between 1980 and 1990 in the base case, the corresponding 
growth rate of the high case was 11.35%. In order to apply the EC 
Energy Models for all EC member states, some adaptations and 
amendments had to be performed before, which included adapta- 
tions of the linkage of the different modules as well. The reactions 
of final energy demand and gross domestic product for the Federal 
Republic of Germany are quite small compared to other EC Coun- 
tries. In general it could be stated, that the projections are optimis- 
tic, due to the high macroeconomic growth rates produced by the 
EURECA model. 


4142 (FFE—18) Bottom price for oil. Report to the oil 
substitution delegation. Hesselborn, P.-Oe. (Stockholm Univ. 
(Sweden). Forskningsgruppen foer Energisystestudier). Dec 
1981. 29p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82750806. 

The report is aiming to illustrate the effects on resource dis- 
tribution of different proposed price guarantee systems for fuels. 
The report is based on a fundamental, theoretical analysis of the ef- 
fects of price guarantees. The problems that have caused this dis- 
cussion are inventoried and conceivable price guarantee systems are 
presented. Effects of oil price guarantees and their influence on 
energy producers and consumers, are discussed. Efficiency prob- 
lems, imaginable modification and relations to other consumer 
countries are also dealt with. It is concluded that generally shaped 
price promises by the government involve considerable risks for ef- 
ficiency losses in the energy producing system. The most likely, 
and probably least risky, variants of such guarantees is a price floor 
or price tie for crude oil. 


4143 (NBS-SPEC.PUBL.—631) Oil- and gas-supply 
modeling. Gass, S.I. (ed.). (National Engineering Lab. 
(NBS), Washington, DC (USA)). May 1982. 778p. (CONF- 
800650—). NTIS, PC A99/MF AOl. Order Number 
DE82021875. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

The symposium on Oil and Gas Supply Modeling, held at 
the Department of Commerce, Washington, DC (June 18-20, 1980), 
was funded by the Energy Information Administration of the De- 
partment of Energy and co-sponsored by the National Bureau of 
Standards’ Operations Research Division. The symposium was or- 
ganized to be a forum in which the theoretical and applied state-of- 
the-art of oil and gas supply models could be presented and dis- 
cussed. Speakers addressed the following areas: the realities of oil 
and gas supply, prediction of oil and gas production, problems in 
oil and gas modeling, resource appraisal procedures, forecasting 
field size and production, investment and production strategies, esti- 
mating cost and production schedules for undiscovered fields, pro- 
duction regulations, resource data, sensitivity analysis of forecasts, 
econometric analysis of resource depletion, oil and gas finding 
rates, and various models of oil and gas supply. This volume docu- 
ments the proceedings (papers and discussion) of the symposium. 
Separate abstracts have been prepared for individual papers for in- 
clusion in the Energy Data Base. 


4144 (NBS-SPEC.PUBL.—631, pp 16-141) Techniques 
of prediction as applied to the production of oil and gas. Hub- 
bert, M.K. May 1982. NTIS, PC A99/MF AO1. 
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From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

Techniques of prediction of future events range from the 
completely irrational to the semi-rational to the highly rational. In 
the case of the production of petroleum in a given region, present 
geologic knowledge indicates that oil and gas accumulations occur 
in limited volumes of underground space, in porous rocks normally 
filled with water, within or immediately adjacent to basins of sedi- 
mentary rocks. Oil production in a given region begins with the 
first discovery at time to and ends finally at a later time t/sub k/. 
Thus, during the complete cycle of production, Q increases mon- 
tonically during the time interval to to t/sub k/, being 0 for t < t/ 
sub k/ and the constant Q /sub infinity/ for t > t/sub k/. Also, 
during this cycle the production rate, dQ/dt, will vary. Because of 
the definiteness of the limits of Q as compared with those of time, it 
is more useful to consider the production rate, dQ/dt, as a function 
of Q rather than of t. Then dQ/dt = f(Q), and the integration of 
this equation gives the corresponding functions of time, Q(t) and 
(dQ/dt) (t). By developing the appropriate equations among these 
variables, and supplying the data from petroleum-industry statistics, 
it becomes possible, after production in the region has passed 
through about the first third of its cycle, to determine with reason- 
able accuracy the principal constants of the equations: Q /sub infin- 
ity/, the ultimate cumulative production; various exponential 
growth constants; various critical dates of the cycle, such as that of 
the maximum rate of production. Methods based upon this type of 
analysis, have consistently given predictions of the future courses of 
oil and gas production in the United States which have agreed 
within narrow limits with what has subsequently occurred. 47 fig- 
ures, 2 tables. 


4145 (NBS-SPEC.PUBL.—631, pp 142-170) Current 
problems in oil and gas modeling. Stitt, W.C. (ICF Inc., 
Washington, DC). May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

Problems exist in current oil and natural gas supply assess- 
ments. The only strictly correct and precise model of the oil and 
natural gas supply is the actual resource base and myriad supply ac- 
tivities themselves. All practical oil and natural gas supply assess- 
ments are abstractions of this real model. The problems of interest 
are those related to oil and gas supply ideas, some of which are em- 
bodied in formal supply models. Components of the oil and natural 
gas resource assessment problem are discussed. The current trends 
in oil and natural gas supply modeling are laden with overtones of 
ever increasing model detail and models with ever expanding com- 
puting budgets. Most supply models cannot stand alone for many 
uses. Policy-relevant forecasting almost always requires linkage to 
other systems which affect oil and natural gas supply: transporta- 
tion, conversion, distribution, and end-use. Because energy re- 
sources of all kinds compete in numerous end-uses, oil and natural 
gas supply models often become one subpart of a comprehensive, 
complex, and large energy market model involving other fuels and 
often regional detail. 7 figures. (DP) 


4146 (NBS-SPEC.PUBL.—631, pp 257-271) Issues past 
and present in modelling oil and gas supply . ufman, G.M. 
(Massachusetts Inst. of Tech., Cambridge). May 1982. 
NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

No logically tight methodology for aggregating projection 
of supply over different time frames from individual geologic units 
in varying stages of exploratory maturity is in sight. Econometric 
and other stylized aggregate approaches to modelling petroleum 
supply dominate structural detail. In order to have valid supply 
models, modellers need: (1) much more carefully measured data in 
a form that allows meaningful structural and predictive validation 
of disaggregated models of exploration, discovery, and production; 
(2) to place this data in the public domain at modest cost so as to 
encourage a larger component of the scientific community to 
comply; (3) to have more emphasis on a retrospective analysis of 
recurring problems in resource analyses unfettered by the need to 
apply results immediately to particular policy problems; and (4) to 
promote a more closer liason between geologists and modellers so 
that geologic ideas are more concretely represented in model struc- 
ture. 3 figures. (DP) 


4147 (NBS-SPEC.PUBL.—631, pp 369-410) Economic 
accounts of the resource firm. Nissen, D. (Chase Manhattan 
ry New York, NY). May 1982. NTIS, PC A99/MF 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper develops the economic accounts of the resource 
firm. The economic valuation of the firm’s net cash flow, 
as the sum of the discounted cash flow (DCF), is analyzed in the 
format of conventional financial analysis. This permits consistent 
comparison of the economic valuation and the conventional finan- 
cial analysis of the resource firm or resource project. Economic net 
worth is defined as the DCF value of net cash payments to equity 
(dividends). The remainder of the economic balance sheet is com- 
pleted with the economic valuation of the resource firm's assets: 
proven reserves, developing resources, and undeveloped resources. 
The DCF valuation method is shown to contain implicitly a natural 
definition of economic income. Identification of income as the 
change in net worth (retained earnings) plus dividends (distributed 
earnings) allows construction of the economic income statement 
that is consistent with the economic balance sheet. The key feature 
of the economic income statement, in general, is that it properly or- 
ganizes and evaluates the inputed components of income: holding 
gains, allowance for finance during construction, tax expense dis- 
counting due to tax payment deferral (not treated here), and re- 
placement cost expensing of depreciation, depletion, and amortiza- 
tion. In this first report on research in progress, a highly simplified 
characterization of the resource production process is analyzed. In 
particular the tax regime, alternative production strategies, techni- 
cal change, and uncertainty are assumed away. 15 figures. (DP) 


4148 (NBS-SPEC.PUBL.—631, pp 420-431) Method- 
ology for estimating cost of finding, developing, and producing 
undiscovered resources. Garland, T.M.; Wood, J.H. (Dept. 
oe Dallas, TX). May 1982. NTIS, PC A99/MF 


From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

The United States Geological Survey (USGS) was to devel- 
op the methodology for the resource estimates in the Permian basin 
study and Energy Information Administration (EIA) was to devel- 
op the engineering and cost methodologies. In this study, the con- 
ventional wisdom for the engineering and cost model was that: (1) 
the production characteristics of undiscovered oil and gas fields of 
a given size would be similar to those of fields of comparable size; 
and (2) depth of all undiscovered resources was critical in estimat- 
ing the cost of exploration, development, and production. The data 
set was developed by the Dallas Field Office by estimating the re- 
coverable oil and gas from some 9400 active and inactive oil and 
gas reservoirs in the Permian basin area. Basically for each reser- 
voir, the data consisted of the original oil in place or original gas in 
place, recoverable oil and/or gas, lithology, depth, number of 
wells, seven years of production, and secondary recovery process. 
Using these data, a systematic data manipulation process evolved 
that was combined with engineering judgment and assumptions to 
develop the methodology for the Permian Basin study. Knowing 
the number of barrel oil equivalent (BOE) fields of each size class 
in each of depth brackets, the logic of the study was then to devel- 
op an exploration model, a development and production model, and 
an economic model. The exploration and development and produc- 
tion models were discussed in detail. 7 figures, 2 tables. (DP) 


4149 (NBS-SPEC.PUBL.—631, pp 456-465) Regula- 
tory framework in oil and gas supply modeling. McDonald, 
S.L. (Univ. of Texas, ans May 1982. NTIS, PC A99/ 
MF AOl1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper presented the regulatory restraints on supply 
modeling. The continued regulation of oil production in the United 
States significantly constrains the oil and gas supply response to 
price stimuli, in both the short and the long run. Successful supply 
modeling must take into account this constraint and also the admin- 
istratively determined leasing schedules on the Outer Continental 
Shelf and on some state lands. (DP) 





02 PETROLEUM 
0207 Marketing And Economics 


4150 oe are PUBL.—631, pp oe Integrated 
evaluation model of domestic crude 0’ il and natural gas 
supply. Ciliano, R.; Hery, W.J. (Mathtech, Inc., Princeton, 
NJ). May 1982. NTIS, PC A99/MF AO1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

This paper described a system designed, developed and im- 
plemented by MATHTECH, Inc., for the Electric Power Research 
Institute (EPRI) to evaluate factors influencing future supplies of 
crude oil and natural gas in the Lower 48 onshore and offshore 
provinces. The models and associated data bases described were in- 
stalled on the Boeing Computer Services (BCS) time-sharing net- 
work. Over the past four years, MATHTECH had conducted for 
EPRI comprehensive state-of-the-art assessments of both natural 
gas and crude oil supply models and modeling techniques. In these 
two assessments a combined total of twenty-one models and meth- 
odologies were thoroughly analyzed with respect to technical, data 
and policy-related evaluation criteria. It was concluded that major 
new model development appeared unwarranted either on method- 
ological or informational grounds inasmuch as: (1) no innovative 
theoretical approaches could be identified which had not as yet 
been applied to this problem, but which might offer the potential 
for fruitful application in the future; and (2) no major data sources 
were identified which had been untapped by previous research in 
this area. It was recommended that the most cost-effective way to 
proceed would be to adapt, integrate and synthesize existent meth- 
odologies into a single comprehensive evaluation system of oil and 
gas supply. Thus the integrated supply model was used. 3 figures. 
(DP) 


4151 (NP—2906016) Figures of the petroleum industry. 
(Deutsche BP Benzin und Petroleum A.G., Hamburg (Ger- 
many, F.R.)). 1981. 72p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82906016. 

The predominantly statistical data give information on: re- 
serves and recovery of petroleum and natural gas, capacity of the 
tanker fleet, refinery capacities, crude oil processing, mineral oil 
consumption, storage and distribution, motorvehicle population, 
prices of crude oil and fuels, taxes on low-octane petrol, energy 
consumption according to energy sources and consumers. 


4152 (NP—2906017) Figures of the petroleum industry. 
(Deutsche BP Benzin und Petroleum A.G., Hamburg (Ger- 
many, F.R.)). 1980. 70p. (In German). NTIS (US Sales 
Only), PC A04/MF A01. Order Number DE82906017. 

The predominantly statistical data give information on: re- 
serves and recovery of petroleum and natural gas, capacity of the 
tanker fleet, refinery capacities, crude oil processing, mineral oil 
consumption, storage and distribution, motor vehicle population, 
prices of crude oil and fuels, taxes on low-octane petrol, energy 
consumption according to energy sources and consumers. 


4153 (NP—2906142) Mobil - business report 1979. 
(Mobil Oil A.G., Hamburg (Germany, F.R.)). 1980. 32p. (In 
German). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE82906142. 

In the annual report 1979 the MOBIL OIL A.G., Germany, 
the development of the prices, exploration and production of petro- 
leum and natural gas, the reinvestments, calculation of the net value 
added, and the benefits granted to the employees are shown in 


graphics. In the end, the balance, the return-and-loss calculation 
1979 are explained. 


4154 (NP—3900047) Wyoming's oil and gas industry. 
Public Information Circular No. 17. Ver Hone, A A.J. (Wyo- 
ming Geological Survey, Laramie (USA)). 1982. 32p. Geo- 
logical Survey of Wyoming, Box 3008, University Station, 
Laramie, Wyoming 82071. 

Data are presented detailing the activities of the oil and gas 
industries in Wyoming during 1980 and 1981. Discussion is present- 
ed under the following headings: historical background; geologic 
setting; drilling and production; income to the State of Wyoming; 
exploration and reserves; refining and transportation; and forecast- 
ing. 
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4155 (P—102-82-001) Government behavior in an oil 
crisis: an analysis of the Rand energy-emergency simulation. 
(California Energy Resources Conservation and Develop- 
ment Commission, Sacramento (USA)). Jun 1982. 134p. 
California Energy Commission, Publications Unit, 1111 
Howe Avenue, Sacramento, CA 95825. 

Portions of document are illegible. 

As part of its mandate to maintain energy contingency plans, 
the California Energy Commission sponsored a contract with the 
Rand Corporation to conduct a simulation of an energy shortage 
resulting from an interruption of world oil supplies. The purposes 
of the simulation were (1) to give experience in energy crisis man- 
agement to the participants in the simulation who hold positions of 
authority in government and the private sector, and (2) to investi- 
gate the behavior of government agencies faced with an energy 
crisis. The simulation demonstrated that the federal government is 
currently unprepared to deal with the potentially devastating eco- 
nomic effects of the nonintervention philosophy that currently pre- 
vails within the administration. In general, the New Federalism es- 
poused by the administration is largely inconsistent with the lack of 
preplanning that characterizes a nonintervention strategy. States 
must take independent actions to prepare for petroleum shortages. 


4156 (USGS-OFR—82-16) Update 1, April 1982. Outer 
Continental Shelf oil and gas activities in the North Atlantic 
and their onshore impacts: a summary report, July 1981. 
Deis, J.L.; Porter, E.O. (Rogers, Golden and Halpern, Inc., 
Reston, VA (USA)). Apr 1982. 47p. Office of OCS Infor- 
mation, Minerals Management Service (640), 12203 Sunrise 
Valley Dr., Reston, VA 22091. 

Portions of document are illegible. 

Developments pursuant to the provisions of the settlement 
agreement of Lease Sale 42 litigation have occurred. The Biologi- 
cal Task Force is functioning, and a monitoring program has been 
initiated. To date, three sets of samples have been taken in the 
leased area, but they have not been analyzed yet. NOAA has decid- 
ed not to actively consider any part of Georges Bank for a marine 
sanctuary designation at this time; however, a formalized marine 
sanctuary selection process is being established. It is possible that 
part of Georges Bank may be considered in the future under this 
selection process. BAST standards have been applied to drilling op- 
erations, and the rig operators are required to perform specific 
tasks. The boundary dispute between the United States and Canada 
have been brought before a Chamber of the International Court of 
Justice. No OCS oil and gas activity is expected to occur in the 
disputed area until a decision is reached, which will be in 2 to 3 
years. Three of four semisubmersible rigs should be drilling in the 
North Atlantic Region in the near future. The main support facility 
is at Davisville, Rhode Island. The level of onshore impacts and 
support activities, which is not extensive, is expected to remain 
fairly constant in the near future. 


0208 Waste Management 


4157 (ANL/EES-TM—196) Hazardous waste and mate- 
rials management plan: a case study. Barisas, S.; Fradkin, L. 
(Argonne National Lab., IL (USA)). Apr 1982. Contract 
W-31-109-ENG-38. 44p. NTIS, PC A03/MF AOl1. Order 
Number DE83002296. 

The Resource Conservation and Recovery Act (RCRA) 
mandates regulations to trace hazardous wastes from the point of 
generation through final disposal and to ensure that waste disposal 
does not pose a threat to humans or the environment. The purpose 
of this sample hazardous waste and materials management plan is to 
set forth a typical set of procedures that protect employees and 
ensure compliance with RCRA. The case-study facility for which 
this plan was completed is a research instution that generates a rela- 
tively small volume of a variety of different wastes. A private 
waste disposal contractor transports all wastes off-site for treatment 
or disposal. Wastes are stored on site for 90 days or less so that the 
facility is not classified as a storage facility under RCRA. Section 2 
describes the wastes generated at the case-study facility; Secs. 3, 4, 
and 6 to 10 present the waste management plan, and Sec. 1 presents 
recommendations on waste exchanges. 
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4158 (DOE/BETC/IC—82/4-Rev.) Waste 

oil; an annotated review. 1982 revision. Cotton, F.O. (De- 

sea of Energy, Bartlesville, OK (USA). Bartlesville 
ergy Technology Center). Oct 1982. 277p. NTIS, PC 

A13/MF A01. Order Number DE83001439. 

Because of renewed interest in waste oil, both in terms of 
energy conservation and as a threat to the environment, there ap- 
pears to be a need for a systeiic compilation of information on the 
subject. This is a revision of the 1979 manuscript (BETC/IC-79/4) 
reflecting publications of the last three years as well as incorpora- 
tion of papers that were overlooked. The number of citations has 
jumped from 486 to 1203, with all previous citations also listed 
here. The bibliography is divided into broad subject areas. The In- 
troduction gives the history and development of the used oil recla- 
mation industry. The General section includes the comprehensive 
papers that address several subjects and thus, give a capsulated 
overview of the used oil situation. Sources of Information and Sta- 
tistical Treatments of Data tell how to obtain additional and future 
information and data relating to waste oil and could aid those per- 
sons interested in keeping their knowledge current. The Other Lu- 
bricating Oils section covers many of the lubricants that have the 
potential for recycling. The Other Oils section is divided into four 
sub-sections to aid the reader to find the subject of interest. The 
section on Related Subjects includes those sideline areas that could 
apply to used oil reclamation. 


4159 (NP—2750773) Utilization of waste oil as fuel. 
Bollerup, P.E.; Olsen, E.L. (Jydsk Teknologisk Institut, 
Aarhus (Denmark)). Oct 1981. 46p. (In Danish). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82750773. 

Environmental and technological aspects of oil wastes com- 
bustion in small heating systems. Danish regulations require a spe- 
cial permission for use of oil wastes, as they have to be primarily 
controlled as to potential pollution by residual products. Waste oils 
were collected from workshops and service stations and analyzed 
for Pb, Zn, S, Ca, water and solid particulates. Various boiler sys- 
tems have been investigated, flue gas and slags analyzed. Use of oil 
wastes for heating can partially substitute expensive heating oil and 
therefore can be profitable in smaller enterprizes with their own 
waste oil. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 4042, 4156, 5307, 6111, 6268, 6316 


4160 (FWS/OBS—82/55) Gulf coast ecological inven- 
tory: user’s guide and information base. Beccasio, A.D.; 
Fotheringham, N.; Redfield, A.E.; Frew, R.L.; Levitan, 
W.M.; Smith, J.E.; Woodrow, J.O. Jr. (Dames and Moore, 
Bethesda, MD (USA)). Aug 1982. 600p. NTIS, PC A25/ 
MF AO1. Order Number DE83900406. 

Portions of document are illegible. 

This study provides an inventory of important ecological re- 
sources along the Gulf coast, an area of some 475,000 square kilo- 
meters (183,400 square miles). This inventory is intended to provide 
government and industry decisionmakers with valuable ecological 
information which will assist in the regional siting of oil and gas 
processing and manufacturing facilities and their respective trans- 
portation systems. The preparation of this ecological inventory in- 
volved four major tasks: the collection, review, and analysis of 
available data on coastal fish and wildlife species and their habitats 
and special land use areas; the synthesis and compilation of these 
data into a format which is compatible with the requirements of 
1:250,000-scale mapping; the preparation of a series of 22 resource 
inventory graphics for the Gulf coast; and the preparation of a 
report narrative keyed to the inventory graphics. The report is or- 
ganized in accordance with the heirarchical classification scheme 
for coastal ecosystems devised by Terrell (1979). Ecological re- 
sources are summarized by their appropriate geographic zone, and 
descriptions and locations of species with special status and aquatic 
and terrestrial species of high commercial, recreational, and aesthet- 
ic value are included. The designation of more than 270 special 
land use areas along the Gulf coast also is provided. 


4161 (NP—2750792) Oil spill in a 
1979. Combat and cleanup. Soederbaum, E.; 
msult AB, Goeteborg (Sweden)). 1 on 

NTIS (US Sales Only), PC A04/MF AOl1. Number 
DE82750792. 

The report analyzes the organization and the experiences 
gained during the fighting of an oil spill in the Stockholm archi- 
pelago in 1979. 


4162 (NP—2750793) Oil spill 1978 West Coast of 
Sweden. Clean up. Maare, M. ( AB, Goete- 
ae ae ind]. 17p. NTIS = Only), PC A02/ 
1. Order Number DE82750793 

" areleeneraee about 100 kilometers off the West Coast 
of Sweden, there was a severe oil contamination of the shoreline , 
cleaning up the oil proved to be both difficult and costly in this 
report the accident and the decontamination work are described. 
Experiences of interest for future decontamination work are noted. 


4163 Anticipated oil-ice interactions in the Bering Sea. 
a S. (Univ. of Washington, Seattle). pp 223-243 of 
Sea shelf: oceanography and resources. Vol- 
aaakaeate Hood, D.W.; Calder, J.A. (eds.). Washi 
DC; Office of Marine Pollution Assessment (1981). 
In the lee-shore regions of the Bering Sea, ice formation is 
dominated by the presence of wind waves and swell. Laboratory 


mechanisms which may occur at the ice edge. 

0210 Legislation And Regulation 

REFER ALSO TO CITATION(S) 4139, 4140, 4142, 4164, 5281 
0220 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 4126, 5390 


4164 Northern tier: a case history. Etchart, J.N. 
(Northern Tier Pipeline Co., Billings, MT). pp 29p, Paper 2 
of Eighty-seventh Northwest Mining Association 
Spokane, WA; Northwest Mining Association (1981). 

From Northwest Mining Association meeting; 
WA, USA (4 Dec 1981). 

Northern Tier pipeline involves state-of-the-art pipeline tech- 
nology. There are none of the unique difficulties, such as perma- 
frost, faced by the Trans-Alaska pipeline or any other arctic pipe- 
line in crossing esentially unpopulated, arctic terrain. Northern Tier 
Pipeline Company will build its pipeline in the same area and under 
similar environmental conditions where hundreds of other pipelines 
have already been successfully built. There are no unique technical 
or environmental problems to solve in order to end crude oil trans- 
portation problems. Instead, it is the political/legal system which 
stands in the way of proceeding to satisfy this vital national need. 
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4165 (NP—2750766) Danish natural gas project. Calcu- 
lations - Christensen, K.; Howald Petersen, B. 


descriptions. > 
(Danmarks oerakademi, Lyngby). Aug 1981. 305p. (In 
Danish). NTIS (US Sales Only), PC A1l4/MF AOl. Order 
Number DE82750766. 
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The Danish natural gas project consists of several important 
parts such as project structure, gas recovery, transmission system 
and distribution system. The project is the main topic of a course 
taught in the Danish Engineering Academy - building faculty. Es- 
sential calculation methods for flow equations in compressible 
media and calculation models for gas distribution network are in- 
cluded in the guide based on all the available gas reports. 
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4166 (DOE/METC—82-49, pp 23-32) Occurrence and 
magnitude of methane-hydrate accumulations. Zielinski, R.E. 
(Mound Facility, Miamisburg, OH); McIver, R.D. Aug 
1982. NTIS, PC A06/MF AOl1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

Hydrates of methane gas are stable at temperatures above 
the freezing point of water if the pressures exceed about 400 psi. 
Therefore, natural gas at near-saturation volumes would combine 
with water to form a solid in areas of low temperature and moder- 
ate-to-high pressures, e.g., in sediments immediately beneath thick 
permafrost or immediately beneath deep (ca 300 m) water. The 
structure of hydrates is such that there are almost six water mole- 
cules for each gas molecule combined into the crystal. Hydrates are 
solid; therefore, they have the potential of immobilizing large quan- 
tities of both water and gas in favorable environments. These solid 
masses will act as barriers to normal fluid movement through the 
host sediments, and may even form seals and traps that will trap 
free gas where the structure and stratigraphy of the rocks them- 
selves would not. Moreover, at about 300 meters, a unit volume of 
reservoir under permafrost can contain six times as much gas in the 
hydrate form as in the free gas form. This enrichment factor de- 
creases with depth, reaching parity at about 2000 meters, but is an 
important consideration in calculating possible gas reserves in 
Arctic regions. Because such large areas of sedimentary basins of 
the globe are underlain by permafrost or are covered by water, the 
volumes of gas locked in hydrate reservoirs may be enormous. 
Based on Soviet estimates of hydrated reserves in Siberia, the shal- 
low reservoirs under the permafrost of North America would con- 
tain 200 trillion cubic feet (TCF) of such gas. The muds under the 
deep water along the continental margins of North America could 
contain almost 20,000 TCF of gas, but probably only a small frac- 
tion (200 TCF) in rocks porous enough to be considered reservoir 
rocks. 
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4167 (CONF-820814—30) Brine production as an explo- 
ration tool for water drive gas reservoirs. Randolph, P.L. (In- 
stitute of Gas Technology, Chicago, IL (USA)). 1982. Con- 
tract AC08-80ET27081. 7p. NTIS, PC A02/MF AO1. Order 
Number DE82021287. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

Portions of document are illegible. 

Data from detailed analyses of production from geopres- 
sured geothermal aquifers suggest that appropriate brine production 
tests may well result in production of otherwise undiscoverable hy- 
drocarbons. This paper reviews concepts for the biogenic origin of 
natural gas, subsurface migration of natural gas, and trapping of 
that gas in commercially producible reservoirs. Data are presented 
to demonstrate discovery of free natural gas by brine production 
from two dry wildcat wells. Finally, conditions under which brine 
production testing may be a prudent investment are discussed. 5 fig- 
ures. 
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(DOE/MC/08382—1247) Eastern Gas Shales 
Project. Appalachian, Illinois and Michigan Basin coring, log- 
ging, and well-evaluation program. Final report. Cobb, L.B.; 
Wilhelm, M. (Gruy Federal, Inc., Houston, TX (USA)). Jan 
1982. Contract AC21-79MC08382. 134p. NTIS, PC A07/ 
MF AO1. Order Number DE83002257. 

Portions of document are illegible. 

This report summarizes the results of work involving drill- 
ing, coring, logging and/or testing of 13 wells as part of the US 
Department of Energy's Eastern Gas Shales Project (EGSP) coring 
program in the Appalachian, Illinois and Michigan Basins. The 13 
wells include seven in New York State, two in Pennsylvania, one in 
Tennessee, one in Illinois and two in Michigan. The results of each 
well are evaluated in regard to regional and local exploration 
rationale formulated by EGSP investigators prior to drilling. New 
information acquired in the course of coring, logging and testing of 
these wells is summarized. The complete details of drilling oper- 
ations and results of analyses of cores, logs, and stimulation of each 
well are contained in final reports submitted by Gruy on each well. 


4169 (DOE/METC—82-49, pp 58-62) Gas hydrates as 
a geological phenomenon. Judge, A.S. (Dept. of Energy, 
Mines, and Resources, Ottawa, Ontario). Aug 1982. NTIS, 
PC A06/MF AOI. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

Hydrate occurrences in the Arctic Islands can be geological- 
ly divided in three different tectonic ages: Sedrick Basin (youngest); 
Sabine Peninsula (moderate); and Parry Island Foldbelt (oldest). 
The younger tectonic area, the Sedrick Basin, is located adjacent to 
the Sabine Peninsula. In this basin the heat flow is also quite high; 
however, it contains large assemblages of high-quartz sandstones. 
Although the heat flow is high, the gradients are not so high. In 
fact, there is indication that hydrates might be encountered. And, 
so far, hydrates have been encountered in one zone within that 
area. The Sabine Peninsula, which is the boundary between the 
Young Sedrick Basin and the old Parry Island Foldbelt, indicates 
very little likelihood of hydrates being encountered. In fact, to 
date, none have been encountered. This is an area of high heat flux 
at the margin of a young geologic area, but it is also an area largely 
of shales in the upper 2000 meters. So, the conductivity of the 
rocks is very low and, consequently, the gradients that are support- 
ed are quite high. Thus, the area avoids hydrates and, in fact, has 
relatively thin permafrost (< 300 m). The older Parry Island Fold- 
belt is a cold Paleozoic platform with substantially lower gradients, 
substantially lower heat flows, and a number of high conductivity 
rocks. And, hydrates have been reported over quite a thick interval 
down to around 1800 m from a depth of 300 m. Therefore, in this 
area, hydrates are quite widespread. A fourth area of interest is the 
MacKenzie Delta area. Hydrates have been reported on the top 
peninsula in the northern part of Richards Island; in the western 
part of the delta offshore; and offshore north of the delta. In this 
area, there are four wells which have encountered hydrates. 


4170 (DOE/METC—82-49, pp 63-72) In situ proper- 
ties of natural gas clathrate hydrate deposits. Halleck, P.M. 
(Los Alamos National Lab., NM). Aug 1982. NTIS, PC 
A06/MF A0O1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

Several physical properties for various sediment and rock 
types as a function of pore-space contents have been predicted. 
These predictions were made on a theoretical basis and by analogy 
to permafrost. Methods for evaluating these in-situ properties must 
necessarily involve interpretation of well logs and surface geophys- 
ics measurements. Sonic velocities have already been used to imply 
the presence of hydrates in well logs, and the bottom simulating re- 
flector associated with sea floor deposits is caused by impedance 
contrasts related to velocity differences. Low frequency (or D.C.) 
resistivity has also been used to imply hydrates in well logs and 
might be extended to yield information of pore contents or to meas- 
ure the formation extent by remote sensing techniques. 
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4171 Se een pp 78-81) Gas hydrates in 
ff southeastern Unit 


Geological Survey, Woods Hole, MA); Kvenvolden, K.A. 
Aug 1982. NTIS, PC A06/MF AO1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; lee on WV, USA (29 Mar 1982). 

A methane hydrate layer will form in most sea-floor its 
at greater than shelf depths if an adequate supply of gas is present. 
Because temperature increases rapidly with depth into the sedi- 
ments, the limit of gas hydrate stability commonly will be reached 
several hundred meters beneath the sea floor. Thus, a layer of gas 
hydrate-cemented sediment will exist beneath the sea floor if 
enough gas is available. Coring by the Deep Sea Drilling Project 
during Leg 11 in 1970 showed high concentrations of gas in the 
sediments bottom simulating reflection (BSR) off the southeastern 
United States. During Leg 76 in 1980, site 533 was drilled at a loca- 
tion where the BSR was very well defined. Cores confirmed that 
high concentrations of methane are present in sediment in this 
region. Conclusive evidence for gas hydrates was obtained when a 
vigorously outgassing sediment sample was recovered that had a 
mat-like layer of crystals. The amount of gas released from this 
sample was about 20 times the volume of pore fluid, a result clearly 
indicating gas hydrate. 


4172 es pp 82-91) Gas hydrates in 
continental margin sediments of the Middle America Trench: 
summary of results from DSDP/IPOD Leg 84. Kvenvolden, 
K.A. (US Geological Survey, Menlo Park, CA); McDonald, 
T.; Aubouin, J. Aug 1982. NTIS, PC A06/MF AOl1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

Drilling on Leg 84 Sea Drilling Project/International 
Phase of Ocean Drilling (DSDP/IPOD)] confirmed the presence of 
gas hydrates in landward slope sediments of the Middle America 
Trench along offshore Guatemala and Costa Rica. Six sites were 
drilled on Leg 84. All sites were located within the pressure-tem- 
perature zone of gas-hydrate stability, but at only one site (568) was 
a bottom simulating reflector clearly distinguished on seismic re- 
cords. Gas hydrates were recovered at three sites (565, 568, 570). 
And they were inferred, from both organic and inorganic geo- 
chemical evidence, to be present at two other sites (566, 569). Gas 
hydrates were observed in the following circumstances: (1) dis- 
persed in fine-grained sediments; (2) occupying the pore space of 
coarse-grained sediments; (3) as a solid, filling fractures of mud- 
stone; and (4) as a massive unit composed mainly of solid gas hy- 
drate, with minor amounts of sediment. Samples of gas hydrates 
from Sites 565, 568, and 570 were recovered on board and were 
placed in a closed, pressure-measuring container in which they 
were decomposed. The relative distributions of hydrocarbon gases 
obtained from gas hydrate decomposition suggest that Structure I 
hydrates, with their small cage sizes, are dominant because this 
structure can include only methane and ethane and excludes the 
larger hydrocarbon gases. Well logs at Site 570 provided unequivo- 
cal evidence for the occurrence of about 4 meters of massive gas 
hydrate at a total depth (water plus sediment) of about 1965 m. 


4173 (DOE/NV/10249—2) Western Gas — Project 

coring program summary. (CER Corp., Las Vegas, NV 
(USA)). Oct 1982. Contract AC08- 82NV 10249. 54p. NTIS, 
PC A04/MF AO1. Order Number DE83002894. 

The Western Gas Sands Project (WGSP) Coring Program 
was designed to provide rock samples from basins and formations 
of interest for extensive studies by the US Geological Survey, and 
commercial and national laboratories. All coring operations were 
performed on a cooperative basis with private sector operators who 
were drilling wells in identified areas of interest. Funding for all 
operations was provided by the Department of Energy (DOE) 
through the WGSP and/or by the Gas Research Institute (GRI) 
through its Tight Gas Sands Program. The first coring operation in 
the program was performed in July, 1978, on the Joseph J.C. Paine 
and Associates Midlands Federal 1-0296. The last operation cov- 
ered by this summary was the Coors Getty 1-7, completed in 
March, 1981. Twelve operations were successfullly completed 
during the time span, with more than 3000 ft of core cut and recov- 
ered from different intervals in the four geologic provinces. Whole 
core samples were provided to national laboratories, commercial 
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laboratories, universities and the US Geological Survey (USGS) for 
a broad spectrum of routine and specialized analyses. In this report, 
each well of the program is listed alphabetically, with the coring 
operations and analyses summarized. Published reports through 
June 1982, of sample studies done by the national laboratories and 
the USGS are referenced. New or additional data not previously 
published or scheduled for publication elsewhere have been incor- 
porated into this report. 
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4174 (CONF-820524—9) Data-collection instrumenta- 
tion and interpretation for aquifer well tests. 
Rose, R.E.; Doherty, M.G. (Institute of Gas Technology, 
Chicago, IL (USA)). 1982. Contract AC08-78ET27098. lip. 
NTIS, PC A02/MF A01. Order Number DE83000720. 

From Unconventional gas recovery symposium; Pittsburg, 
PA, USA (16 May 1982). 

Portions of document are illegible. 

The Wells of Opportunity program funded by the Depart- 
ment of Energy, sought to determine the amount of natural gas and 
thermal energy entrained in geopressured, geothermal aquifers of 
the Texas and Louisiana Gulf Coast fairways. This determination 
was made by bringing representative wells onto production for pe- 
riods long enough to ascertain such characteristics as temperature, 
gas/brine ratio, reservoir boundaries and permeabilities. During 
testing, amounts of produced gas and brine were carefully moni- 
tored through a computer controlled instrumentation station, which 
provided reliable and precise indications of the amounts of recover- 
able gas being produced from the reservoir. A data collection 
system was designed to be integrated into the surface test equip- 
ment to provide real-time control and data compilation during the 
well tests. Strip chart records provided real-time control informa- 
tion during the test. All pressures, both differential pressures, brine 
and gas temperatures, and sand detector signals were displayed, and 
the physical records were maintained for interpretation of well per- 
formance. The data collection system coupled with the interpreta- 
tion software permitted gas/brine ratio to be determined with accu- 
racy of five percent for values as low as 0.02 MCF/STB. In addi- 
tion, graphical representation of well performance, brine flow rates, 
gas production, pressure histories, etc., could be made as the test 
progressed. Data system reliability was very high. Downtime was 
minimal even under relatively harsh environmental conditions for 
electronic equipment. This data collection system, while designed 
initially for geopressured aquifers, is adaptable to the automated 
collection of scientific and engineering information for the interpre- 
tation of well tests of other petroleum resources. 


4175 (DOE/BC/10106—30) Studies of the uniqueness 
of solutions of pressure transient 
fracture skin and wellbore storage, fracture 
flowback of fracture fluid. Bixel, H.C.; Christiansen, | D.H. 
(Intercomp Resource Development and Engineering, Inc., 
Denver, CO (USA)). Oct 1982. Contract AC19-79BC 10106. 
58p. NTIS, PC A04/MF AOi. Order Number DE83002027. 
The purpose of this work to investigate the ability to match 
observed pressure transient responses with a simulation model and 
the certainty of whether the simulation results are unique. To per- 
form this work, INTERCOMP’s Radial Single Well Gas Model 
(RADGAS) was used to establish a base case on which the unique- 
ness studies would be performed. Once the base cases were estab- 
lished, attempts were made to match their pressure transient re- 
sponses, using RADGAS, with reservoir models having different 
characteristics; i.e., different fracture lengths, reservoir permeabili- 
ties, etc. The results of the study indicate that when certain param- 
eters are accurately known through rock analysis and pressure stud- 
ies, the simulations are unique, but that when a few key parameters 
are unknown and must be determined by matching the simulator re- 
sponse to the well’s pressure transient behavior, uncertainty arises 
as to whether the solution is indeed unique. In addition to the 
uniqueness study, three additional exercises were performed to 
study the effects of fracture skin and wellbore storage, fracture ge- 
ometry, and fracture fluid remaining in and around the fracture on 
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the pressure transient responses and production forecasts of a well. 


37 figures, 2 tables. 


4176 (DOE/METC—82-49, pp 33-34) Thermodynamic 
aspects of production of gas from naturally occurring hy- 
drates. Holder, G.D. (Univ. of Pittsburgh, PA). Aug 1982. 
NTIS, PC A06/MF AO1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

In order to produce gas from solid hydrates in the earth, the 
hydrates must first be dissociated into water and free gas which can 
then be produced by conventional (or nearly conventional) tech- 
niques. The energy needed to dissociate the hydrates can be exter- 
nally supplied or can be provided internally from the sensible heat 
of the media which contain the hydrates. The thermal capacity of 
the hydrate bearing reservoir alone may not be sufficient to provide 
the energy needed to dissociate the gas hydrates without freezing 
of free water; hydrates should be dissociated at a rate slow enough 
that heat will diffuse rapidly enough to keep the hydrate reservoir 
above 0°C. In this respect, a reservoir containing 20% hydrates 
should be dissociated at the same rate (moles/time) as a reservoir 
containing 10% hydrates if the heat transfer from the surroundings 
is the limiting step. It appears that studies of heat transfer to media 
containing dissociating hydrates are needed to develop better 
models for hydrate production. Studies of physical properties such 
as thermal conductivity would also be quite useful. The limiting 
effect that heat transfer has on hydrate potential for production in- 
dicates that production from a pure hydrate reservoir may be less 
rapid than desired. The optimal situation appears to be one where 
conventional techniques are used to produce a gas field where part 
of the pore volume is occupied by hydrates. These hydrates would 
dissociate during production of the free gas and contribute to the 
total reserves of that field. 


4177 (NP-tr—3900394) Selection of the rational method 
of development of the Vuktyl’sk condensed gas field. Kozlov, 
A.L.; Korotaev, Yu.P.; Sakhartseva, M.T.; Khudyakov, 
O.F.; Reitenbakh, G.R.; Rulev, N.A. Translated from Gazo- 
voe Delo ; No. 6, 7- 9(1970). Tp. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE83900394. 

Portions of document are illegible. 

Development of the field by waterflooding and dry gas re- 
circulation was evaluated. It is concluded that, at the present time, 
it is preferable to develop the Vuktyl'sk field without maintaining 
the formational pressure. Since the amount of condensate is very 
high (~ 110 million tons), new extraction methods should be devel- 
oped, such as retrograde evaporation, thermal effect on the layer, 
etc. (DLC) 


4178 (NP-tr—3900399) Experimental determination of 
the losses and changes in the extraction of condensate from 
the PK formation of the Karadaga field in exploitation to ex- 
haustion. Razamat, M.S.; Dzhavadov, A.A.; Ramazanova, 
Z.E.; Oprits, M.A. Translated from Izvestiya Vysshikh 
Uchebnykh Zavedenii, Neft i Gaz ; No. 2, 37-40(1968). 10p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE83900399. 

Portions of document are illegible. 

Investigations were conducted into the variation of the 
losses of condensate in the layer of the wells Nos. 93 and 98 of the 
PK formation of the Karagada field in the exploitation of the de- 
posit to exhaustion. Coefficients of extraction of the stable conden- 
sate in weight and volume % were determined. Results of the com- 
parison of the molecular weight of the formation gas and of the 
content of component C/sub 5+/ in weight % obtained in differ- 
ential condensation with the results of the investigations of the indi- 
vidual wells of the PK formation are in satisfactory agreement. 2 
figures, 4 tables. 
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4179 (NP—2905465) Residential gas bills, Winter 1981- 
1982. (National Association of Regulatory Utility Commis- 
sioners, Washington, DC (USA)). 14 Jun 1982. 214p. Na- 
tional Association of Regulatory Utility Commissioners, 
1102 Interstate Commerce Commission Building, Constitu- 
tion Ave. and 12th Street NW, P.O. Box 684, Washington, 
DC 20044. 

Portions of document are illegible. 

The results of a nationwide winter survey of residential gas 
bills are presented. The survey was conducted from December 
1981, through February 1982, in 47 states and the District of Co- 
lumbia. Both space-heating and nonspace-heating customers were 
included in the survey. (DMC) 


4180 (NP—2906000) Annual report 1980. (Bundesver- 
band der Deutschen Gas- und Wasserwirtschaft e.V./ 
Deutscher Verein des Gas- und Wasserfaches e.V. (BGW/ 
DVGW), Bonn (Germany, F.R.). Kommission Rationelle 
Energieverwendung). 1981. 63p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82906000. 

The German gas and water supply in 1980 completely 
solved its supply task in an economic and political environment 
which got more complicated. The annual report on hand gives the 
members of the association and the interested public a detailed 
survey of the courses of development in both branches of industry 
as well as of the broad spectrum of corresponding activities and 
discussions by organs of the association, commitees, associations 
and groups of the Laender. In both branches of industry the expec- 
tations for the future are positive. But the demands on the efficien- 
cy of concerns will further increase. This reveals itself in the in- 
vestment plans. 


4181 (NP—2906125) 102. gas statistics 1980. (Bundes- 
verband der Deutschen Gas- und Wasserwirtschaft e.V., 
Bonn (Germany, F.R.)). Oct 1981. 309p. (In German). 
NTIS (US Sales Only), PC A1l4/MF AOI. Order Number 
DE82906125. 

The statistics contain general figures for West Germany and 
its Laender, figures for individual gas suppliers classified according 
to gas production, gas requirements, sales, and distribution systems, 
as well as figures on some long-distance gas supply companies, nat- 
ural gas producers and suppliers. 


4182 (NP—2906418) US natural gas policy and outlook 
for gas imports. Lichtblau, J.H. (Petroleum Industry Re- 
search Foundation, Inc., New York (USA)). 26 Feb 1982. 
14p. NTIS, PC A02/MF A0O1. Order Number DE82906418. 

The demand for natural gas has stabilized since 1978. Gov- 
ernment policies encourage the conservation of natural gas and re- 
strict its use as an electric power generating fuel. The market clear- 
ing price of gas (price at which gas is at approximate Btu parity 
with residual fuel oil) could result in different wellhead prices for 
different geographic regions. Methods for determining when parity 
between oil and gas has been reached are discussed. Sources for ad- 
ditional supplies of natural gas will come from Canada and Mexico 
by pipeline. Domestic synthetic gas production will also contribute 
to additional supplies. New LNG import projects are planned. The 
outlook for US natural gas import requirements is discussed in light 
of the economics and politics that have emerged since the passage 
of the Natural Gas Policy Act of 1978. US proved gas reserves 
have declined every year since 1968 and are now equal to less than 
9 years of the current annual production level. The gas pricing 
policy should result in increased drilling, however, it is unlikely 
that increase in reserves will be sustained during the 1980's. The 
author forecasts US natural gas production by 1990 to be 1.5 to 2.5 
Tcf below last year’s available production of 20 Tcf. 
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4183 (NZERDC—75) Impediments to achieving wide- 
spread distribution of LPG. (New Zealand Energy Research 
and Development Committee, Auckland). Apr 1982. 42p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE83900211. 

A nationwide bulk distribution system of LPG is expected to 
be in operation by mid-1982. Whether or not this goal will be at- 
tained depends upon the extent to which various institutional, social 
and economic impediments interfere with the establishment of the 
envisaged distribution system. The primary purpose of this report is 
to identify these impediments and to evaluate the degree to which 
each actually hinders progress toward this goal. A secondary pur- 
pose of this report is to describe possible solutions, strategies and 
guidelines to overcome these impediments. Further research on spe- 
cific problems, where appropriate, has been recommended. 


4184 Some views on optimal wellhead bargains. Stalon, 
C.G. (Illinois Commerce Commission, Springfield). pp 241- 
251 of Proceedings of the 1981 rate symposium on problems 
of regulated industries. Columbia, MO; University of Mis- 
souri-Columbia (1981). 

Two questions are addressed in this article: will free market 
bargaining between pipelines and producers create the correct price 
and the correct inventory of reserves at the wellhead; and how 
does one calculate the marginal cost of gas to a state and to a distri- 
bution utility; and how are these costs related to the marginal cost 
of gas at the wellhead. The author develops a supply and demand 
model to describe producer vs pipeline bargaining. He concludes 
that producers will have a tendency to hold inventories significant- 
ly in excess of the socially optimal amounts to create prices higher 
than socially optimal. He also concludes that the marginal cost of 
gas to the states will be less than the marginal cost of gas to the 
pipelines and more than the marginal cost of gas to individual utili- 
ties. (DMC) 


4185 Pricing a competitive fuel without disrupting na- 
tional energy policy. Rosan, R.A. pp 252-257 of Proceedings 
of the 1981 rate symposium on problems of regulated indus- 
(i981 ) Columbia, MO; University of Missouri-Columbia 

The reasons for the gas industry’s opposition to the econom- 
ic cost or marginal-pricing proposal in DOE's report to Congress 
are reviewed. The DOE study proposes drastic changes in gas pric- 
ing without concern for practicalities and implementation. Incre- 
mental pricing would create marketing uncertainties. The author 
briefly discusses the impact of the pricing proposal on supplemental 
gas projects, such as coal gasification. He also points out the in- 
creased risk and cost to the utility as well as the resulting higher 
cost to industrial customers. (DMC) 


4186 Impact of wellhead gas price deregulation on gas 
pipeline rate regulation. Anderson, R.E. (Federal Energy 
Regulatory Commission, Washington, DC). pp 258-263 of 
Proceedings of the 1981 rate symposium on problems of 
regulated industries. Columbia, MO; University of Missouri- 
Columbia (1981). 

The impending deregulation of wellhead natural gas prices is 
likely to have major impacts on the regulation of the gas industry. 
Some tentative ideas on the nature of these impacts are presented. 
Many of the conclusions will also apply to distribution companies. 
These impacts are likely to be: industry wide changes in transmis- 
sion rates will have only a small effect on end user gas prices but 
will have a large effect on wellhead prices; a change in individual 
pipeline transmission rates will have a large effect on end user gas 
prices but little impact on wellhead prices. A larger allocation of 
capital costs to the commodity charge in pipeline rates will lower 
prices to residential users, lower wellhead prices, but not signifi- 
cantly affect prices to industrial users; long-term shortages or cur- 
tailments of gas will be eliminated; pipeline profits from unregulat- 
ed direct sales to industrial customers will largely disappear, even 
though the percentage of total sales made directly to industrials 
will increase; if all wellhead prices are deregulated, pipeline system 
supply will no longer be cheaper than direct sales by producers; 
off-system sales by pipelines or distribution companies can also be 
deregulated if wellhead sales are deregulated; any allowances for 
production-related, gathering, and compression costs will no longer 
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need to be regulated except as they relate to old price controlled 
gas; excessively high wellhead prices paid by a pipeline may en- 
courage discriminatory pricing or rate design at the burner tip; de- 
regulation of pipeline rates as well as wellhead prices may be prac- 
tical and desirable. 


4187 Natural gas pricing and revenue aliocation issues. 
Zielinski, C.A. (New York Public Service Commission, 
Albany). pp 264-268 of Proceedings of the 1981 rate _— 
sium on problems of regulated industries. Columbia, MO; 
University of Missouri-Columbia (1981). 

Three questions are addressed in this article: how should gas 
rates be designed to encourage the economically efficient use of re- 
sources; how can pricing that encourages the efficient use of re- 
sources be reconciled with utility revenue requirements that are 
based on historic or embedded cost; and how should we handle the 
problem of wealth distribution between utility customer classes, the 
owners of gas distribution companies, or different parts of the coun- 
try that may result from economically efficient rate designs. The 
author concludes that large transfers of wealth from end users to 
producers are not needed to encourage producers to make the 
proper investment decisions at the margin. Windfali profits result- 
ing from a change in government pricing policy governing already 
flowing gas might not be justified and might cause severe hardships 
to the poor. The author recommends using the windfall profits in 
direct assistance programs for the needy. 


4188 Remarks. MacNicholas, R. (Natural Gas Pipeline 
Co. of America, Chicago, IL). pp 269-273 of Proceedings of 
the 1981 rate symposium on problems of regulated indus- 
(i981 ) Columbia, MO; University of Missouri-Columbia 

A discussion on rate design in the natural gas pipeline indus- 
try is presented. The current rate design is a method for allocating 
costs under the United method. Under this method, 75% of the 
fixed costs were allocated to the commodity charge and only 25% 
allocated to the demand charge. The proposed rate structure under 
the PURPA mandate is evaluated. The author concludes that the 
time for a rate change is now. Needed is proper allocation of cost; 
what must be avoided is market shock. (DMC) 


4189 Impacts of alternative decontrol strategies on natu- 
ral gas ratemaking. Abbott, C.G. (Dept. of Energy, Wash- 
ington, DC). pp 274-280 of Proceedings of the 1981 rate 
symposium on problems of regulated industries. Columbia, 
MO; University of Missouri-Columbia (1981). 

How the choice of decontrol strategy will shape the debate 
over rate design is discussed in this paper. Two decontrol options 
are considered: partial decontrol in which only certain categories of 
natural gas are exempted from the federally-established maximum 
lawful prices, leaving other categories of natural gas subject to 
price controls; and full control in which no domestic categories of 
gas are subject to federally-established price control. Discussion is 
presented under the headings: rate issues under partial decontrol; 
the Canadian example; current prices for deregulated sources of 
supply; distribution of price-controlled gas; and rate issues under 
full control. (DMC) 


4190 Industrial gas prices under alternative rate design 
scenarios. Brickhill, J. (Foster Associates, Inc., Washington, 
DC). pp 281-285 of Proceedings of the 1981 rate symposium 
on problems of regulated industries. Columbia, MO; Univer- 
sity of Missouri-Columbia (1981). 

The price of natural gas in the industrial sector is discused in 
this article. A comparison is made between the prices of natural gas 
and alternative fuels. Using incremental pricing, the author shows 
how rate design can influence gas prices. Industrial energy prices 
before and after incremental pricing went into effect are tabulated 
for natural gas, fuel oils (residual and distillate), and coal. (DMC) 
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0308 Environmental Effects 

REFER ALSO TO CITATION(S) 4156, 4160, 5307 
0309 Artificial Stimulation 

REFER ALSO TO CITATION(S) 4063, 4114, 4168 


4191 (DOE/BC/10106—29) Reservoir engineering study 
of low-permeability Western gas sands. Final report. Bixel, 
H.C. (Intercomp Resource Development and Engineering, 
Inc., Denver, CO (USA)). Oct 1982. Contract AC19- 
79BC10106. 12ip. NTIS, PC A06/MF A0O1. Order Number 
DE83001742. 


Portions of document are illegible. 

The parameters of formation permeability, porosity, gas satu- 
ration net pay thickness, and well spacing were investigated to de- 
velop a multiple-well transient test. Long test times were found to 
be required for interference or pulse testing in low permeability gas 
reservoirs; however, well spacing has been optimized. The new 
type curves developed account for the length of time a well was on 
production prior to shut-in for the buildup test. Estimates of perme- 
ability, fracture half-length, and fracture conductivity are given by 
analysis of the pressure buildup using the curves. It was found that 
the results from Horner analysis of a vertically fractured well’s 
pressure analysis are affected by the length of time a well produces 
prior to starting the buildup test. Long dimensionless flow times are 
needed for the Horner straight line to develop, thus requiring long 
flowtimes for Horner analysis of fractured wells in low permeabil- 
ity reservoirs. Several examples using the new curves are presented. 
The uniqueness study indicated that when certain parameters are 
accurately known through rock analysis and pressure studies, the 
simulations are unique. If a few key parameters are unknown and 
must be determined through history-matching with the simulator, 
uncertainty arises as to whether the solution is unique. Additional 
studies concerning fracture skin and wellbore storage, fracture ge- 
ometry, and fracture fluid remaining in and around the fracture 
were performed to determine their effects on the pressure transient 
response and production forecast of a well. 68 figures, 10 tables. 


4192 (DOE/MC/19239—1250) Analysis of Devonian 
Shale gas-production mechanisms. (Lewin and Associates, 
Inc., Washington, DC (USA)). 22 Sep 1982. Contract 
AC2i-82MC19239. 110p. NTIS, PC A06/MF AOl1. Order 
Number DE83002855. 

Portions of document are illegible. 

Work was concentrated on the Devonian shales in 3 Ohio 
counties: Lickin; Lawrence, and Meigs. The Devonian shale was 
determined to be a multi-porosity system, with a 1% matrix poros- 
ity and 10-5 to 10° md. There is a qualitative relation between the 
stress-ratio ang the intensity of fracture spacing. Five well stimula- 
tion techniques were evaluated: conventional well-bore shooting (r/ 
sub w/ = 1.8 ft), an extensive radial stimulation (k/sub w/ = 30 
ft), a small hydraulic fracture of 300 ft half-length, a large hydraulic 
fracture of 1000 ft half-length, and a combined radial stimulation 
and hydraulic fracture. Three of the six partitioned areas could 


contain up to 3.6 TcF of Devonian shale gas reserves. 43 figures, 
11 tables. 


4193 (DOE/METC—82-49, pp 73-75) Prospects for 
unconventional methane hydrates production technologies. 
Corlett, R.C. (Univ. of Washington, Seattle). Aug 1982. 
NTIS, PC A06/MF AO1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

This presentation outlines unconventional production tech- 
nology concepts for gas production from methane hydrates depos- 
its, summarizes results of some preliminary calculations, and at- 
tempts to delineate research needed for evaluation or development 
of these concepts. Emphasis is on distribution and management of 
thermal energy, particularly from subsurface combustion. 
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4194 (MLM-MU—82-66-0004) Eastern Gas Shales 
Mineback Program: facilities and mine design report. “ed 
linski, R.E.; Johanan, W.L. (Mound Facility, Miamisbur 
OH (USA)). Jun 1982. Contract AC04-76DP00053. 216p. 
NTIS, PC A10/MF AO1. Order Number DE83001479. 

Portions of document are illegible. 

The Eastern Gas Shale Mineback Program (EGSMP) has 
evolved from an assessment of the state-of-the-art problems of gas 
recovery from the Eastern Devonian Shales. After ten years of De- 
vonian Shale research, the remaining major issues for developing 
the shale resource have been defined and this program has been 
formulated to address those specific recovery problems. The earlier 
EGSP activities focused upon identifying the resource and suffi- 
ciently characterizing it to encourage exploration. With this mission 
successfully accomplished, the EGSP emphasized increasing recov- 
ery rates and maximizing recovery by developing improved stimu- 
lation techniques. Numerous field, laboratory, and theoretical stimu- 
lation studies have been conducted. However, the large number of 
reservoir pre-existing extraneous conditions and the numerous post 
stimulation effects that cannot be measured or observed have virtu- 
ally stagnated further stimulation technology development through 
normal indirect engineering Research and Development techniques. 
Thus, it has been concluded that in-situ observation of stimulation 
effects is the most immediate, realistic and cost-effective means of 
advancing technology. A host of other gas shale recovery issues 
can also be optimally resolved by mineback observation and an in- 
situ experimentation approach. This document provides the infor- 
mation concerning the mine design and its related supporting facili- 
ties for the Eastern Gas Shale Mineback Program. It provides the 
criteria for fully developing a model mine which can be used as the 
vehicle for performing the Eastern Gas Shale Mineback Program. 
The mine and facilities design has been prepared in such a way that 
it complies with all federal and state requirements and provides not 
only a safe but also a versatile facility for the researchers to meet 
all the objectives of the EGSMP. 


0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 5281 


0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 5390 


4195 (NP-tr—3900402) Cathodic protection of distribu- 
tion networks in urban areas, Pickelmann, P.; Schwarzbauer, 
F. (British Gas Corp., London). 1982. Translation of IGU/ 
D1-82. 25p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE83900402. 

Portions of document are illegible. 

This report is based on the experience of various large gas 
supply companies which have been working for many years in the 
field of cathodic protection of distribution networks in urban areas. 
This experience shows that cathodic protection can also be used for 
older welded networks. The data referred to has been taken from 
distribution networks in large cities. The following points will be 
dealt with in this report: special features of distribution networks, 
the causes and detection of defects, and the construction and viabil- 
ity of cathodic protection installations. 


0330 Properties 
REFER ALSO TO CITATION(S) 4170, 4176, 4178 


4196 (DOE/METC—82-49, pp 35-44) Calorimetric 
studies of clathrate hydrates. Callanan, J.E.; Sloan, E.D. 
(National Bureau of Standards, Boulder, CO). Aug 1982. 
NTIS, PC A06/MF AO1. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

The experimental work reported here is part of a study 
which proposes to look at the heat capacity of the clathrate hy- 
drates as a function of guest and structure. The hydrates to be stud- 
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ied are the tetrahydrofuran, ethylene oxide, and cyclopropane hy- 
drates. These clathrates were selected because they are easily pre- 
pared, relatively stable, and capable of yielding the information de- 
sired. Heat capacities have been measured with a differential scan- 
ning calorimeter. Sample results from the study of tetrahydrofuran 
are given. 


(DOE/METC—82-49, pp 45-55) Progress and 
problems in hydrate studies at Rice University. Schroeter, 
J.P.; Song, K.Y.; Kobayashi, R Aug 1982. NTIS, PC A06/ 
MF AOl. 

From Morgantown Energy Technology Center workshop 
on methane hydrates; Morgantown, WV, USA (29 Mar 1982). 

Hydrate decomposition conditions have been measured for 
three quaternary mixtures involving CH,-C;Hs-H2S-H2O mixtures 
from about 0° to 25°C. The isochoric hydrate formation/decompo- 
sition apparatus used is described. With the increasing frequency of 
multiphase oil production and transportation along ocean floors, the 
measurement and prediction of hydrate formation in various types 
of crude oil-natural gas systems becomes important. Since one 
cannot conveniently effect fluid separation of the produced fluids at 
the bottom of the ocean, hydrate inhibition in such systems which 
approach hydrate formation temperatures assume increasing signifi- 
cance. A brief description is given of the research on the water 
content of fluids in equilibrium with hydrates. 


4198 (NP-tr—3900398) Examination of the process of 
establishment of equilibrium during the condensation of a gas- 
condensate system. Sadykh-zade, E.S.; Ismailov, D.Kh.; 
Karakashev, V.K.; Abealiany, A.A. Translated from Izves- 
tiya Vysshikh Uchebnykh Zavedenii, Neft i Gaz ; No. 2, 41- 
42(1968). 7p. NTIS (US Sales Only), PC A02/MF ‘A01. 

Order Number DE83900398. 

Helium was used to model the porous medium, in order to 
study the effect of porous medium on the establishment of thermo- 
dynamic equilibrium. (Sorption effects were ignored.) A system 
with a gas-condensate factor of 6500 m‘/t at 20°C was studied. 
Presence of helium in the gas-condensate system was found to 
reduce the deviation from equilibrium; the greatest effect is pro- 
duced by small additions of helium. The effect also decreases with 
increasing pressure reduction rate. It is concluded that the presence 
of the porous medium results in more rapid establishment of ther- 
modynamic equilibrium in the gas-condensate system. 3 figures. 
(DLC) 


0340 Combustion 


4199 (LBL—14965) Influence of chamber length and 
equivalence ratio on flame propagation in a constant-volume 
duct. Steinert, W.; Dunn-Rankin, D.; Sawyer, R.F. (Law- 

rence Berkeley Lab., CA (USA)). Sep 1982. Contract 


ACO03-76SF00098. 40p. (CONF-821035—6). NTIS, PC A03/ 
MF AO1. Order Number DE83002573. 

From Combustion Insitute symposium on western states sec- 
tion; Livermore, CA, USA (11 Oct 1982). 

An investigation of flames propagating in a constant volume 
duct of square cross-section (38 mm by 38 mm) is reported. Two 
borosilicate glass windows provide full optical access to the com- 
bustion process. A line ignition source creates an approximately 
two-dimensional flame front. The relations among pressure, flame 
shape, flame speed, and mass consumption rate are examined. The 
investigation of flame characteristics is made for 1) stoichiometric 
methane-air flame propagation in ducts of lenghts from 30 mm to 
150 mm and 2) ethylene-air flames with equivalence ratios from 0.6 
to 1.1 propagating in a 150 mm duct. Uncertainties in the experi- 
mental approach are investigated and traced to deviations in the 
flame from its assumed two-dimensional shape and to the sensitivity 
of the flame speed calculation during the flame initiation period to 
noise in the pressure data. Results point to distinct regions of flame 
development, labeled cylindrical, planar, and folded. A correlation 
between flame shape development and flame speed is noted. The 
time to peak pressure for the methane iments is a linear func- 
tion of duct length. This indicates that despite the distinct flame de- 
velopment regions, the mean mass consumption rate is not sensitive 
to flame shape variations. Ethylene flames are found to demonstrate 
the same general characteristics as the methane flames. The ethyl- 


it a greater amount of turbulence than com 
At low equivalence ratios buoyancy al! 
shape. 20 figures. 


0350 Storage 


4200 (NP—2750749) Danish natural gas transmission 
system. Cavern storage, Li. Torup gas aan. Basic — 
report. (Dansk Olie og Naturgas A/S, 

1981. 254p. NTIS (US Sales Only), PC Ai2 

Order Number DE82750749. 


and Meter/Regulator Stations. The system will be monitored from 
a control centre located at D.O.N.G.’s Head Office in Hoersholm. 
The Tostrup salt dome is located in Viborg County, and the stor- 
age area is near the top of the dome. The area of the storage station 
site is approx. 10 ha, with 7 well-heads. The storage working gas 
volume is set to be 260 x 10° Nm®* Including the cushion gas 
volume, the total gas volume will be approx. 450 x 10° Nm* The 
working gas volume is to be rendered operational from October 
1986 to October 1992 through a continuous leaching of 7 caverns. 
Three compressors will be installed for injecting gas into the cav- 
erns. Each having a capacity of 55,000 Nm*/h. A scrubber and 
filter unit will remove condensates/droplets. Three independent 
trains are installed for withdrawal of gas. Each has a withdrawal 
capacity of 100,000 Nm*/h and outlet pressures from 81 to 41 bara. 
Withdrawal capacity of a “typical” cavern is 100,000 Nm*/h at 81 
bara well-head pressure. All field lines have orifice meters, which 
measure the flow to and from the caverns. The station metering 
forms part of the system for control of the flow from the storage. 
The storage station will receive power supply from the public 60 
kV grid. Building space required for the gas plant comprises com- 
pressor building, pressure reduction building, station metering 
building, and cavern metering building. The caverns are protected 
against overpressure by means of a safety device. Organisation Ten- 
dering Plan and project schedule for Storage Gas Plant are under 
the sponsorship of D.O.N.G. An estimate of the capital investments 
and annual operation and maintenance costs for the entire storag 
plant has been prepared. 


4201 (NP—2750750) Tere Natural Gas Transmission 
System. Cavern storage, Ll. T gas plant. Basic design 
report (drawings). (Dansk Olie og pony 7 nto A/S, Copenha- 
gen). Dec 1981. 20p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82750750. 

The drawings of gas storage facilities at LI. Torup are given. 
ne Oe ee een ee 


project to be operational about 1986, under sponsorship of 
D.O.N.G. 


(RISO-R—465) Effects of leaching, 


tosen, N.S.; Gunneskov, O.; Engbaek, 
Lab., Roskilde (Denmark)). Apr 1982. 65p. NTIS (US Sales 
Only), PC A04/MF AOl1. Order Number DE82750762. 
Nonlinear finite element calculations using the ADINA-code 
are performed to evaluate the effects of leaching, plasticity, and 
creep on the rock mechanical behaviour of a gas storage cavity in 
rock salt. The gradual leaching process is simulated by decavitation 
of sequences of element groups. Instantaneous nonlinearity of the 
rock salt is simulated by means of isotropic hardening plasticity 
theory using von Mises yield criterion. The timedependent creep 
deformations are modelled by a time-hardening creep model. Creep 
is assumed to depend on stress through a power law. Taking into 
account the gradual leaching process the general rock mechanical 
behaviour of the cavity is identified and described. Moreover, the 
influence of leaching, plasticity, and creep on the stress field around 
the cavity is investigated and it is found that the stress field is 
rather insensitive to the various assumptions considered. The influ- 
ence of the above factors on the convergence of the cavity is also 
investigated and it is observed that the calculated convergence is 
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very much dependent on whether a gradual or an instantaneous 
leachng process is assumed. 


04 OIL SHALES AND TAR SANDS 
0401 Reserves And Exploration 
REFER ALSO TO CITATION(S) 4168 


4203 (DOE/R4/10193—T2) Converting Chattanooga oil 
shale to synthetic liquid fuel. (Tennessee Technological 
Univ., Cookeville (USA). Office of Research). Feb 1981. 
Contract FG44-80R410193. 96p. NTIS, PC A05/MF AOl1. 
Order Number DE83001419. 

Portions of document are illegible. 

The overall intent of this study was to identify the extent of 
the Chattanooga shale in Tennessee, characterize its properties, 
review its potential as an oil producer in terms of present-day tech- 
nologies, and to assess interest in the private sector for develop- 
ment and commercialization. This report contains the results of this 
six-month study. 7 figures, 19 tables. 


0403 Drilling, Fracturing, And Mining 
REFER ALSO TO CITATION(S) 4020, 4194, 4213 


4204 (LA—9441-PR) Explosively produced fracture of 
oil shale. Progress report, January-March 1982. (Los Alamos 
National Lab., NM (USA)). Sep 1982. Contract W-7405- 
ENG-36. 30p. NTIS, PC A03/MF AOl1. Order Number 
DE83002303. 

The Los Alamos National Laboratory is conducting rock 
fragmentation research in oil shale to develop the blasting technol- 
ogies and designs required to prepare a rubble bed for a modified in 
situ retort. The first section of this report presents a mid-FY review 
of our rock fragmentation program. It outlines our experimental 
work with the Oil Shale Consortium at the Anvil Points Mine in 
Colorado, detailing experiment schedules, general results, and site 
geology. It also describes our current and planned computer model- 
ing development for rock fracture, tracer flow, oil shale retorting, 
and retort stability. The second section presents three papers on 
computer modeling and theory. The first details our progress in un- 
derstanding rock breakage through computer simulations of multi- 
ple-borehole blasting designs that are compared with field experi- 
ment results. The second considers the propagation of a penny- 
shaped crack in a triaxial state of stress and the effect of fragmenta- 
tion on the stability of closed cracks in normal compressions. The 
final paper discusses a revision of the rate formulation of the consti- 
tutive law for a flawed material. 16 figures. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 4203, 4217, 4222, 4223 


4205 (DOE/LC/10787—100) Investigation of the Geo- 
kinetics horizontal in-situ oil-shale-retorting process. Quarter- 
ly report, April, May, June 1982. Bartlett, S. (Geokinetics, 
Inc., Salt Lake City, UT (USA)). Oct 1982. Contract FC20- 
78LC10787. 71p. NTIS, PC A04/MF AO1. Order Number 
DE83001810. 

Portions of document are illegible. 

The Retort No. 25 burn was terminated on June 15, 1982. 
Total oil production for the second quarter was 6506 barrels during 
a 76 day production period. Final oil production for Retort No. 25 
was 20,956 barrels. Final oil recovery was calculated to be 59% of 
the total in-place oil. Fugitive emissions, stack and process gas data 
indicated that all Retort No. 25 pollutants, except NO/sub x/, were 
below the allowable PSD limits. The Retort No. 25 process water 
characterization study was completed in April to determine the 
changes in retort produced water as the retort burn progressed. Re- 
sults of the study are pending the completion of laboratory analysis. 
Retort No. 26 was prepared for ignition during the second quarter. 
Process manifolding and instrumentation were being completed so 
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that ignition might occur shortly after the termination of the Retort 
No. 25 burn. Post blast core drilling and analysis was completed on 
Retort No. 27 during early April. The core samples indicated im- 
proved fracturing over previous retorts, especially near the bottom. 
Increasing the size of Retort No. 27 from one acre to two acres 
showed an increase in blast efficiency based on the criteria of frag- 
mentation, quantity of explosives used per volume of void induced 
and percent void when compared with Retort No. 24. In June ini- 
tial site preparation began on Retort No. 28 for blast hole drilling 
which will start in July. 17 figures, 16 tables. 


4206 (FE—1747-9) cps In-Situ Oil-Shale Project. Quar- 
terly technical progress report, June 1-August 31, 1979. 
(Equity Oil Co., Salt oa City, UT (USA)). 20 Sep 1979. 
Contract FC20-79LC10037. 21lp. NTIS (US Sales Only). 
Order Number DE83003204. 

Initial steam injection at the BX In Situ Oil Shale Project 
began on June 11, 1979, and continued in a sporadic fashion until 
the end of July 1979. At that time, injection was suspended pending 
repair of injection wellhead valves. Environmental monitoring and 
laboratory experimentation continued during the quarter. 


4207 (UCRL—88127-Rev.1) High-pressure pyrolysis of 
Colorado oil shale. Burnham, A.K.; Singleton, M.F. (Law- 
rence Livermore National Lab., CA (USA)). Oct 1982. 
Contract W-7405-ENG-48. 22p. (CONF-820399—1-Rev.1). 
NTIS, PC A02/MF A0O1. Order Number DE83001496. 

From American Chemical Society meeting; Seattle, WA, 
USA (20 Mar 1982). 

Rates of oil evolution and oil yields and compositions are re- 
ported for heating rates from 1 to 100°C/min and pressures up to 
27 atm. Pyrolysis occurs in an autogenous atmosphere and generat- 
ed products are allowed to escape the pyrolysis region continuous- 
ly. We find that both higher pressures and lower heating rates 
cause a decrease in oil yield, although the effects are not additive. 
The lowest oil yield was approximately 72 wt% or 79 vol% of 
Fischer assay. Lower oil yield is generally accompanied by lower 
nitrogen content and density and higher H/C ratios. The high-pres- 
sure/slow-heating rate oils are a clear amber color instead of the 
usual opaque brown. Finally, we demonstrate the effect of pyrolysis 
conditions on biological markers and other diagnostic hydrocar- 
bons. 4 figures, 5 tables. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 3937, 4089, 4203, 4207, 6293 


4208 (DOE/LC/RI—82-5) Stratigraphic variations in 
oil-shale fracture properties. Young, C.; Patti, N.C.; Trent, 
B.C. (Department of Energy, Laramie, WY (USA). Laramie 
Energy Technology Center). Sep 1982. Contract AP20- 
82LC00389. 78p. NTIS, PC AOS5/MF A0O1. Order Number 
DE82021088. 

Portions of document are illegible. 

The proper design and evaluation of in situ oil shale fracture 
and retorting experiments require that both the extreme values and 
spatial distribution of the controlling rock properties be adequately 
known. Many of the in situ technologies being considered for proc- 
essing within the Green River Formation in Colorado, Wyoming 
and Utah depend upon the carefully controlled explosive fracturing 
of the rock such that suitably uniform permeabilities are achieved. 
The prediction, control and evaluation of explosive oil shale frac- 
turing require a detailed knowledge of tensile strength behavior as 
a function of shale grade and stratigraphic position. Direct-pull ten- 
sile tests, point-load pinch tests, and four-point-bend fracture tough- 
ness tests have been utilized to develop detailed logs of the relevant 
fracture properties for the 37 m thick Mahogany Zone section of 
the Green River Formation near Anvil Points, Colorado and for 
the rich, upper 13 m of the Tipton Member near Rock Springs, 
Wyoming. For the Mahogany Zone shale tensile strengths ranged 
up to 15.3 MPa for direct-pull tests and 43.4 MPa for indirect tests. 
Fracture energy values for this shale ranged from 8 J/m? to 191 J/ 
m2. For the Tipton shale tensile strengths ranged up to 3.7 MPa for 
direct-pull tests and 12.6 MPa for indirect tests. Fracture energy 
values for the Tipton averaged from 5 J/m? to 91 J/m* Detailed 
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statistical analyses were performed on these data and on Fischer 
assay oil yield data to establish the correlations between them. Data 
from both tensile strength and fracture energy tests correlate well 
with lithologic and oil yield characteristics of the Mahogany Zone 
shale while poor correlations were found for the Tipton shale. 27 
figures, 8 tables. 


4209 (PNL—4357) Geotechnical properties of 
PARAHO spent shale. Gates, T.E. (Pacific Northwest Lab., 
Richland, WA (USA)). Oct 1982. Contract AC06- 
76RL01830. 47p. NTIS, PC A03/MF A0O1. Order Number 
DE83002633. 

A literature review of available geotechnical properties for 
PARAHO retorted shale was conducted. Also reported are labora- 
tory measurements made at PNL on key hydraulic properties of the 
PARAHDO retorted shale. The PARAHO material can be compact- 
ed in the laboratory to dry densities of 12.1 KN/m* (77.0 pcf) to 
17.0 Kn/m® (108.4 pcf) depending on compaction effort. Optimum 
water content for these densities range from 14.4 to 23.7 percent 
(dry weight), however, PARAHO can achieve high densities with- 
out requiring water for compaction. Water retention characteristics 
indicate that optimum moisture contents (field capacity) range from 
13 to 14% (dry weight). Water contents in excess of these values 
are likely to drain with time. PARAHO shale can be considered as 
semipervious to pervious with permeability values of 10~* to 10~* 
cm/s depending on compaction effort. PARAHO shale exhibits 
self-cementing characteristics. Under normal conditions cementing 
reactions are slow, with strength gains still indicated after 28 days. 
The shear strength of PARAHO is comparable to similarly graded 
gravel with effective angles of internal friction, phi’, of 33 to 34 de- 
grees. Depending on compactive effort and gradation of the materi- 
al, effective cohesion values of 0.09 Mn/m? to 0.19 MN/m? (128.05 
psi to 277.45 psi) can be expected. 


4210 (UCRL—88128) Biomarkers in oil shale: occur- 
rence and applications. Singleton, M.F.; Burnham, A.K.; 
Richardson, J.H.; Clarkson, J.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Oct 1982. Contract W-7405-ENG- 
48. 28p. (CONF-820399—3). NTIS, PC A03/MF AOl. 
Order Number DE83001515. 

From American Chemical Society meeting; Seattle, WA, 
USA (20 Mar 1982). 

Biological markers, compounds derived essentially un- 
changed from living organisms, are found in oil-bearing rocks, pe- 
troleum and most ancient sediments. We are investigating the vari- 
ation in ratios of certain biomarkers in shale oils and their use as 
tracers for relating oil to source rock during in-situ retorting. We 
have produced oil samples at 12°C/min from 1- and 2-foot shale 
composites from three Green River formation cores and have meas- 
ured the occurrence of several isoprenoid and sterane compounds 
using capillary gas chromatography of these oils. Because alkene/ 
alkane ratios of most of these compounds depend strongly on pyro- 
lysis temperature and/or heating rate, we use ratios of alkenes plus 
alkanes that are largely independent of heating rate and are thereby 
indicative of in-situ shale oil and perhaps petroleum. Variations in 
biomarker content with depth, grade, odd/even ratios, ene/ane 
ratios and nitrogen to organic carbon ratio have been studied and 
cross correlations have been determined between these various 
properties. 
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4211 (LA-UR—82-3127) Light activation of genotoxic 
components in natural and synthetic crude oils. Strniste, G. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 3lp. (CONF-821048—1). NTIS, PC A03/ 
MF AOl1. Order Number DE83001986. 

From 5. Life Sciences symposium on synthetic fossil fuel 
technologies; Gatlinburg, TN, USA (24 Oct 1982). 

Undefined components in natural and synthetically-produced 
petroleums elicit a genotoxic response in cultured mammalian cells 
after exposure to light. The NUV component of the solar spectrum 
is the radiation responsible for photochemical transformation. The 
type(s) of lesion(s) induced in DNA by the photoactivation process 
is mimetic of FUV light-induced genotoxic lesions (bulky adduct- 
like) due to the similar sensitizing abilities of either insult in cells 
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deficient in excision repair. Because of their intimate contact with 
the oil in the various stages associated with the production of shale 
oil, process waters contain significant quantities of uv-absorbing or- 
ganic materials. Chemical fractionation of a process water has been 
achieved using an acid/base extraction scheme and reverse-phase 
HPLC. Resulting fractions have been assessed for photo-induced 
genotoxicity using a modification of the Ames/Salmonella bioassay 
in which NUV light is the source of activation in place of metabol- 
ic enzymes. Chemical identification of components in a photoactive 
peak fraction is in progress employing an additional class fractiona- 
tion scheme and GC/MS methods. 


0408 Marketing And Economics 
REFER ALSO TO CITATION(S) 4020. 4203 


4212 (DOE/R4/10193—T1) Chattanooga shale to syn- 
thetic fuel: feasibility study. Phase II, final report. (Tennes- 
see Technological Univ., Cookeville (USA). Office of Re- 
search). Sep 1981. Contract FG44-80R410193. 140p. NTIS, 
PC A07/MF A0O1. Order Number DE83001664. 

Portions of document are illegible. 

In an effort to assess the potential of Tennessee's Chattanoo- 
ga Shale as a source of shale oil, a two-phase study was undertak- 
en. The first phase was directed to the analysis and characterization 
of Chattanooga Shale in selected counties in Tennessee. The county 
areas selected were those where plant locations were deemed possi- 
ble and the quantity of recoverable shale was estimated to be of 
sufficient amount to make mining and processing potentially feasi- 
ble. Phase II of the project, herein reported, was a study of a spe- 
cific site in Putnam County that has a high potential for commer- 
cialization. It essentially covered an assessment of recoverable shale 
oil, characterized the site specific shale, and determined preliminary 
mining requirements of the site selected. In addition, the public 
issues relating to development were reviewed including environ- 
mental considerations at the selected site and State and Federal reg- 
ulations that would impact on the mining and processing of the 
shale. Under presently available technology and crude oil prices, 
underground mining of Chattanooga Shale at the site would be une- 
conomical. 10 figures, 29 tables. 


4213 Technological dev reduce the financial 
risks for mining ventures. Merrill, RH. pp 4p, Paper 7 of 
Eighty-seventh Northwest Mining Association 

Spokane, WA; Northwest Mining Aamdeiiae (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

New technology of rock mechanics reduces the financial risk 
in oil shale and other mineral mining. This technology has had re- 
markable success in that the information from the borehole not only 
has geologic impact upon ore quality and reserves but also can be 
analyzed to determine if the projected ore body can be mined - and 
the most favorable shape and type of openings which can be used 
for the recovery of the mineral. Once the structural features of the 
mine can be determined and identified, then the equipment and 
system to be used to attain these structural features can be selected, 
analyzed, put into systems analyses, and costs and schedules deter- 
mined. Needless to say, technological and engineering risks have 
been reduced by healthy academic and engineering education. 
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4214 (DOE/LC/10089—T1) Study of reverse osmosis 
for treating oil-shale in-situ wastewaters. Final report. Hicks, 
R.E.; Liang, L. (Water Purification Associates, Cambridge, 
MA (USA)). 31 Jan 1981. Contract AC20-79LC10089. 154p. 
NTIS, PC A08/MF AO1. Order Number DE83002242. 

Portions of document are illegible. 

The results of a study to determine the feasibility of using 
reverse osmosis for the treatment of the three major wastewater 
streams evolved during modified in-situ oil shale processing: gas 
condensate, retort water and excess mine drainage water, are pre- 
sented in this report. Data was obtained from laboratory tests on 
real wastewaters treated with composite reverse osmosis mem- 





04 OIL SHALES AND TAR SANDS 
0409 Waste Research And Management 


branes. It was found that reverse osmosis can be used to treat retort 
waters to a quality suitable for reuse within the plant while it can 
be used to treat excess mine drainage waters for discharge to a re- 
ceiving stream. Furthermore, although reverse osmosis is also a fea- 
sible process for the treatment of gas condensate, a better treatment 
appears to be steam stripping which alone can produce a water of a 
quality suitable for plant reuse. The annual operating costs of treat- 
ing mine drainage waters range from $2.00 to $2.30 per 1000 gal- 
lons of permeate while the costs of treating retort waters range 
from $2.70 to $2.90 per 1000 gallons of permeate, exclusive of the 
costs of concentrate disposal. The major uncertainty in the use of 
reverse osmosis for treating oil shale wastewaters is membrane life- 
time. Recommendations are made for a field test program to deter- 
mine the long term susceptibility of composite membranes to foul- 
ing and/or degradation. 


4215 (DOE/LC/10097—1) Study of aerobic oxidation 
and allied treatments for upgrading in-situ retort waters. 
Final report. Hicks, R.E.; Wei, I.W. (Water Purification As- 
sociates, Cambridge, MA (USA)). Dec 1980. Contract 
AC20-79LC10097. 246p. NTIS, PC All/MF A0Ol. Order 
Number DE83002245. 

Portions of document are illegible. 

This study concerns the treatment of retort water from a 
modified in-situ shale retort. The water contains organic and inor- 
ganic contamination. An oil water separator was designed but tests 
were not made and are recommended. A steam stripper for ammo- 
nia was designed. A thorough experimental investigation of biologi- 
cal oxidation was made. Experiments were made on air and oxygen 
activated sludge with and without the addition of powdered acti- 
vated carbon, on a rotating biological contactor and on sequenced 
equipment. The BOD (initially 4000 mg/1) could be 90% removed 
from undiluted wastewater preferably using oxygen activated 
sludge. COD (initially 10,000 mg/1) was not removed in excess of 
BOD unless carbon was used. The sequence RBC-PAC-AS re- 
moved 85% of the BOD and 66% of the COD but is expensive. 
Solvent extraction and resin adsorption proved unsatisfactory as 
follow-on treatments to biological treatment. Activated carbon is 
satisfactory but expensive. Reverse osmosis proved an excellent al- 
ternative to biological oxidation and a separate study, not reported 
here, was made. Tests on the alternative of raising dirty steam from 
untreated retort matter were strongly recommended. 


0410 Enviromental Aspects - 


REFER ALSO TO CITATION(S) 4205, 5307 


4216 (ANL/EES-TM—197) Regional ecological impacts 
of the development of oil shale resources: a review. Levenson, 
J.B. (Argonne National Lab., IL (USA)). Aug 1982. Con- 
tract W-31-109-ENG-38. 37p. NTIS, PC A03/MF AOl. 
Order Number DE83002293. 

Significant development of an oil shale industry has been 
projected over the next few decades. The nation’s largest oil shale 
reserves exist in the Wyoming Basin and Colorado Plateau physio- 
graphic provinces. This study presents a brief description of the en- 
vironmental setting and land-use pattern of the region, with a 
review of the major environmental issues associated with each pro- 
posed technology for extracting shale oil. Serious effects may be 
expected from the modification of very large land surfaces through 
open-pit mining and spent-shale disposal. The impacts include habi- 
tat destruction, potential species loss, and deterioration of surface 
and groundwater quality. In situ retorting of shale may result in 
major alterations of groundwater quantity, quality, and flow re- 
gimes. Mine dewatering from in situ retorting requires the disposal 
of large volumes of highly saline water, threatening the quality of 
subsurface and surface water resources. A significant decline of 
water quality downstream from the shale areas could be expected. 
In addition, emissions of atmospheric pollutants are associated with 
all phases of oil shale development and refining. The major atmos- 
pheric pollutants include sulfur dioxide, particulates, hydrocarbons, 
nitrogen oxides, and a variety of trace elements. All have the po- 
tential of either exceeding air quality standards or having deleteri- 
ous effects on local biota. Utilization of oil shale for the production 
of synthetic petroleum presents serious threats to the regional envi- 
ronment. However, uncertainties concerning the nature and extent 
of the impacts are too great to allow specific conclusions. 
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4217 (DOE/ET/13084—T1) Mechanisms of leaching 
from in-situ-retorted oil shale. Final report. Bethea, R.M.; 
Parker, H.W.; Guven, N. (Texas Tech Univ., Lubbock 
(USA)). Dec 1981. Contract FG03-78ET 13084. 407p. NTIS, 
PC A18/MF AO01. Order Number DE83002551. 

Portions of document are illegible. 

The results from several leaching studies using retorted oil 
shale from the Rifle mine in Colorado and both demineralized, de- 
ionized water and Rock Springs groundwater are reported. The 
shale used in the groundwater leaching was retorted at tempera- 
tures ranging from 430 C to 780°C in the absence of air for 30 hr. 
The 780°C retorted shale was then leached with the groundwater 
for 450 hours while the 430°C retorted shale was leached for 400 
hr. The leachate from the 780°C experiment showed a greater in- 
crease of calcium, lithium, and potassium in the groundwater than 
did that from the shale retorted at 430°C. Sodium, iron, and car- 
bonate concentrations in the groundwater decreased during the 
leaching of both 780 C and 430°C retorted oil shales, with the 
larger decrease occurring with the shale retorted at the higher tem- 
perature. While the magnesium concentration in the groundwater 
decreased during the leaching of the high temperature retorted 
shale, it showed a slight increase during the leaching of the 430°C 
retorted shale. The pH of the leachate also showed an increase 
with increasing retorting temperature. For the de-ionized water 
leaching experiments, the oil shale was retorted over the same tem- 
perature range as in the other experiments whether in the presence 
or absence of air. In the experiments with the shale retorted with- 
out air, the leachate showed an increase in lithium, sodium, potas- 
sium and pH with increasing retort temperatures, while magnesium 
showed the opposite behavior. Calcium in the leachate showed a 
maximum concentration at 630°C. The behavior of all the ion con- 
centrations in the leachate from the shale retorted in the presence 
of air was similar to that retorted without air, except that greater 
amounts of materials, besides lithium and magnesium from the high 
temperature retorted shale, were leached from the shale retorted in 
the presence of air. 75 figures, 167 tables. 


4218 (DOE/LC/01761—T4-Pt.1) Plant response to 
aqueous effluents derived from in-situ fossil-fuel processing. 
Part I. Eight plant species and their response to Omega 9 oil- 
shale retort water. Skinner, Q.D. (Wyoming Univ., Laramie 
(USA). Range Management Div.). Nov 1981. Contract 
AS20-77LC01761. 66p. NTIS, PC A04/MF AOl. Order 
Number DE83002784. 

Portions of document are illegible. 

Growth response to water collected from an in situ oil shale 
retort experiment was studied. The purposes were to: (1) evaluate 
effect of retort water on plants; (2) document effective parameters 
for detecting differences in plant growth by species. A self feeding 
hydroponic system was utilized to subject different dilutions of oil 
shale retort water to plants grown in horticulture grade perlite 
under greenhouse conditions for 10 weeks. Parameters measured in- 
cluded: (1) leaf area, (2) total dry weight, (3) shoot weight, (4) root 
weight, (5) root/shoot ratio, and (6) shoot/leaf area ratio. Seven 
grass and one forb species were utilized as test plants. Results 
showed growth to be impaired, species to respond differently to 
retort water, and parameters measured to vary as to their ability to 
detect change in growth response. 


4219 (DOE/LC/01761—T4-Pt.2) Plant response to 
aqueous effluents derived from in-situ fossil-fuel processing. 
Part II. Five grass plant species and their response to five 
produced retort waters: oil shale, tar sands, and underground 
coal gasification. Skinner, Q.D. (Wyoming Univ., Laramie 
(USA). Range Management Div.). Nov 1981. Contract 
AS20-77LC01761. 93p. NTIS, PC A0OS5/MF AOi. Order 
Number DE83002785. 

Portions of document are illegible. 

In situ produced waters collected from retorting oil shale 
and tar sands to produce oil and in-situ coal gasification to produce 
gas were tested for their effect on plant growth. Five native grass 
plant species were utilized for monitoring growth response. Root 
weight, shoot weight, total dry weight, leaf area, root/shoot ratio 
and shoot/leaf area ratio were parameters measured. All experi- 
ments were conducted under greenhouse conditions using hydro- 
ponic techniques and commercial grade perlite as support systems. 





533 / ERA VOL. 8, NO. 3 


Measurements were collected after a 10 week growth period. Hy- 
potheses tested were: (a) there is a difference between in situ pro- 
duced waters, and (b) plant species respond differently to various 
retort waters. Results indicated that the stated hypotheses were 
true. 


4220 (DOE/LC/01761—T4-Pt.3) Plant response 
aqueous effluents derived from in-situ fossil-fuel 

Part III. Three grass species and their response to Omega 9 
and to five produced retort waters: oil shale, tar sands and 
underground coal gasification. Skinner, Q.D. (Wyoming 
Univ., Laramie (USA). Range Management Div.). Dec 
1981. Contract AS20-77LC01761. 69p. NTIS, PC A04/MF 
A01. Order Number DE83002786. 

Portions of document are illegible. 

In situ produced waters collected from retorting oil shale 
and tar sands to produce oil and in-situ coal gasification to produce 
gas were tested for their effect on plant growth. Three native grass 
plant species were utilized for monitoring growth response. Root 
weight, shoot weight, total dry weight, leaf area, root/shoot ratio 
and shoot/leaf area ratio were parameters measured. All experi- 
ments were conducted under greenhouse conditions using hydro- 
ponic techniques and commercial grade perlite as support systems. 
Measurements were collected after a 10-week growth period. The 
hypothesis tested was, there is a difference between produced 
waters diluted by ground water and those where dilution is non- 
existent and their effect on plant growth. Results indicated that 
retort water diluted by ground water has a less toxic effect on plant 
species tested. 


4221 (DOE/LC/10664—T1) Water quality at the LETC 
TS-1S tar-sand steamflood site. Final report. Ahern, J.J.; 
Goodwin, C. (Wyoming Univ., Laramie (USA). Water Re- 
sources Research Inst.). Jul 1982. Contract AS$20- 
81LC10664. 180p. NTIS (US Sales Only). Order Number 
DE83002766. 

Portions of document are illegible. 

Water quality was monitored during the LETC TS-1S 
steamflood experiment conducted in the Northwest Asphalt Ridge 
tar sand deposit near Vernal, Utah. Ground-water samples were 
collected by personnel from the Department of Energy's Laramie 
Energy Technology Center (LETC) and from Western Wyoming 
College. Samples were analyzed for 41 water quality constituents 
by Western Wyoming College. TDS and major inorganic ion con- 
centrations peaked early in the experiment and then rapidly de- 
clined a couple of weeks later to concentrations approaching those 
in the injected steam. Saturation of the tar sand deposit by injected 
steam appeared to bring dissolvable solids into contact with water, 
to cause dissolution of the solids producing saline water, and to 
permit the movement of this saline water to the monitoring wells. 
COD and TOC typically peaked three times during the experiment. 
The first peak coincided with the inorganic peak; the second peak 
occurred with the commencement of oil production; and the third 
peak happened at the end of the experiment. Many of the Utah sur- 
face water quality standards and Wyoming ground-water standards 
were exceeded in samples taken during the tar sand experiment. 
However, degraded water quality in the tar sand deposit may have 
little environmental significance since the deposit is not an aquifer 
and is apparently isolated from underlying aquifers by shale aqui- 
tards. (DMC) 


4222 (PNL—4284) Unsaturated flow modeling of a re- 
torted oil-shale pile. Bond, F.W.; Freshley, M.D.; Gee, 
G.W. (Pacific Northwest Lab., Richland, WA (USA)). Oct 
1982. Contract AC06-76RL01830. 92p. NTIS, PC A05/MF 
A01. Order Number DE83002632. 

The objective of this study was to demonstrate the capabili- 
ties of the UNSATID model for assessing this potential threat to 
the environment by understanding water movement through spent 
shale piles. Infiltration, redistribution, and drainage of water in a 
spent shale pile were simulated with the UNSATID model for two 
test cases: (1) an existing 35 m pile; and (2) a transient pile growing 
at a rate of 10 m/year for 5 years. The first test case simulated 
three different layering scenarios with each one being run for 1 
year. The second test case simulated two different initial moisture 
contents in the pile with each simulation being run for 30 years. 
Grand Junction and Rifle, Colorado climatological data were used 
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to provide precipitation and potential evapotranspiration for a wet 
(1979) and dry (1976) year, respectively. Hydraulic properties ob- 
tained from the literature on Paraho process spent shale soil, and 
clay were used as model input parameters to describe water reten- 
tion and hydraulic conductivity characteristics. Plant water uptake 
was not simulated in either test case. The two test cases only con- 
sider the evaporation component of evapotranspiration, thereby 
maximizing the amount of water infiltrating into the pile. The re- 
sults of the two test cases demonstrated that the UNSAT1D modei 
can adequately simulate flow in a spent shale pile for a variety of 
initial and boundary conditions, hydraulic properties, and pile con- 
figurations. The test cases provided a preliminary sensitivity analy- 
sis in which it was shown that the material hydraulic properties, 
material layering, and initial moisture content are the principal pa- 
rameters influencing drainage from the base of a pile. 34 figures, 4 
tables. 


4223 (PNL-SA—10462) Potential air emissions from oil- 
shale retorting. Fruchter, J.S.; Wilkerson, C.L.; Sklarew, 
D.S.; Olsen, K.B.; Ondov, J.M. (Pacific Northwest Lab., 
Richland, WA (USA); Lawrence Livermore National Lab., 
CA (USA)). 1982. Contract AC06-76RL01830. 37p. 
(CONF-820892—1). NTIS, PC A03/MF A0Ol. Order 
Number DE83002018. 

From Oil Shale Task Force conference; Vail, CO, USA (9 
Aug 1982). 

Most of the air emissions measurements to date have been on 
either raw untreated retort gases or after relatively unsophisticated 
treatment processes. Except for the major gaseous pollutants, most 
of the other types of emissions have been studied on either the 
Paraho Process or one of the various in-situ processes. These proc- 
esses are all basically of the direct combustion type. There are very 
few data on other basic types of retorting such as indirect heated 
processes (TOSCO II, Union B and Lurgi); fluidized bed processes 
such as Chevron and Livermore; and direct steam injection such as 
being carried out by Equity Oil. Thus, emissions from the full range 
of retorting processes and starting shales have not yet been charac- 
terized. Even for those processes which have been well character- 
ized, a number of uncertainties exist, particularly in the area of par- 
ticulate and organic emissions, because they are dependent on re- 
torting conditions and types of abatement equipment. Therefore an 
evaluation of these particular types of air emissions will have to 
wait until operation of the first commercial scale retorts in the mid- 
1980’s. In the meantime, considerable data are available on a 
number of important air emissions including sulfur and nitrogen 
species and trace elements, particularly mercury. 37 references, 3 
figures, 10 tables. 
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(GJBX—198-82) Hydrogeochemical and stream 
sediment reconnaissance, orientation study of central Louisi- 
ana. National Uranium Resource Evaluation program. Steele, 
K.F.; Fay, W.M. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Aug 1982. Con- 
tract AC09-76SR00001;AC13-76GJ01664. 82p. (DPST—81- 
141-27). NTIS, PC AO5/MF A0Ol. Order Number 
DE83001217. 

A hydrogeochemical and stream sediment orientation survey 
was conducted in 1350 sq mi area of central Louisiana, primarily in 
LaSalle and Catahoula parishes. This area was chosen for study be- 
cause the outcrop and subsurface Catahoula Formation in this area 
has the requisite major channel systems and volcanic material for 
the formation of uranium deposits. Two hundred stream sediment 
samples were collected and sieved yielding four size fractions for 
analysis. The sediments were analyzed by neutron activation analy- 
sis for U, Th, Hf, Ce, Fe, Mn, Sc, Ti, V, Al, Dy, Eu, La, Sm, Yb 
and Lu. The water from these streams was analyzed for the follow- 
ing in the field - pH, conductivity, total alkalinity, temperature, ni- 
trate, ammonia, phosphate, and sulfate. The stream water was ana- 
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lyzed for the following elements by neutron activation - U, Al, Br, 
Cl, Dy, F, Mg, Mn, Na, and V. Two hundred ground water sites 
were also collected and analyzed for the same field data and essen- 
tially the same elements as the stream water. The report is issued in 
draft form, without detailed technical and copy editing. This was 
done to make the report available to the public before the end of 
the National Uranium Resource Evaluation. 


4225 (GJBX—201-82) Exploration-systems approach to 
the Copper Mountain area uranium deposits, central Wye- 
ming. National Uranium Resource Evaluation. Sayala, D.; 
Lindgren, J.; Babcock, L. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA). Grand Junction Operations). 
Sep 1982. Contract AC13-76GJ01664. 744p. NTIS PCE19/ 
MF AO1. Order Number DE83000979. 

Includes 1 sheet of 24x reduction microfiche. Portions of 
document are illegible. 

This report presents the results of multidisciplinary investiga- 
tions of uranium deposits in the Copper Mountain District of cen- 
tral Wyoming. Although the studies on which the report is based 
began in 1977, work on the project has been discontinuous and was 
conducted partly by investigators no longer on the project. The 
project report represents an effort by the authors to compile and 
interpret the various data and to draw reasonable conclusions. Al- 
though an attempt is made to integrate, where possible, the results 
of different studies (or surveys), the report is organized into indi- 
vidual sections that present methods and results for each approach 
used. Investigations reported separately include geology, geochem- 
istry, geophysics, and emanometry. These are aimed at characteriz- 
ing and understanding the Copper Mountain uranium district and 
aiding in the detection of similar districts. A summary of overall 
project results, a comparison of the usefulness of individual ap- 
proaches or combinations of approaches, and conclusions are pre- 
sented in separate report sections for the project as a whole. All six 
sections in this report have been abstracted and indexed. 


4226 (GJBX—201-82, pp 9-132) Geological studies. 
Babcock, L.L. (Bendix Field Engineering Corp., Grand 
Junction, CO). Sep 1982. NTIS PCE19/MF AOI. 

In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

This report describes the result of geological studies for the 
Copper Mountain research project which consisted of a compre- 
hensive synthesis of information from geologic reports; from miner- 
alogic, petrography, and geochemical investigations; and, most im- 
portant, from metallogenic and structural analyses at the regional, 
intermediate (district), and local scales. The ultimate objective at 
each step in the synthesis was the development of an ore-genesis 
model for uranium deposits in the Copper Mountain district and 
closely similar geologic environments. 28 figures, 8 tables. 


4227 (GJBX—201-82, pp 133-332) Surface geochemical 
studies. Lechler, P.J. (Bendix Field Engineering Corp., 
Grand Junction, CO). Sep 1982. NTIS PCE19/MF AO1. 

In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

Surface geochemical studies include Airtrace, Surtrace, 
ground truth, lithogeochemical, stream-sediment, and soil surveys. 
The tasks are planned, designed, and implemented to provide an or- 
derly sequence of complementary results. Airtrace and Surtrace are 
geochemical surveys developed by Barringer Research, Inc. The 
Airtrace method is an airborne geochemical prospecting system 
which operates on the basis of measuring trace metal concentra- 
tions in atmospheric particulates collected from the lower atmos- 
phere. Surtrace involves the collection of samples from surface mi- 
crolayers of soils. Surface geochemical studies corroborate and con- 
firm the results of other surveys and form an essential link in the 
exploration systems approach to the identification of halos and the 
ultimate discovery of blind uranium deposits in granitic rocks. 100 
figures, 16 tables. 


4228 (GJBX—201-82, pp 333-429) Subsurface geo- 
chemical studies. Sayala, D. (Bendix Field Engineerin 
— Grand Junction, CO). Sep 1982. NTIS PCE19/M 
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In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

Subsurface geochemical studies are composed of spectral ra- 
diometric studies and core geochemistry. These studies are aimed at 
identifying both secondary and remnant primary halos pertinent to 
the known mineralization. Genetically, any geochemical signatures 
delineated in the altered rocks are classified as epigenetic dispersion 
patterns that are formed during post primary-mineralization proc- 
esses. However, a few remnant hypogene geochemical dispersion 
patterns, typical of immobile elements, are also manifested in the 
area. The above-mentioned studies are also oriented towards under- 
standing the genesis of uranium deposits in granitic rocks. Thus 
these geochemical studies form an essential link in the exploration 
systems approach to the identification of halos and contribute to 
drilling plans and the ultimate discovery of blind uranium deposits 
in granitic rocks. 61 figures, 5 tables. 


4229 (GJBX—201-82, pp 431-471) Geophysical studies. 
Pigott, J.A.; Trujillo, R.P. (Bendix Field Engineering Corp., 
Grand Junction, CO). Sep 1982. NTIS PCE19/MF AO1. 

In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

The geophysical studies section includes investigations into 
the magnetic, radiometric, and electrical responses of uranium de- 
posits in the Copper Mountain district with emphasis on the Can- 
ning-type deposit. The purpose of these investigations is to identify 
those physical properties which characterize the uranium deposits 
and their geological environments. The explorationist may then use 
these physical properties to design cost-effective geophysical sur- 
veys that will help locate similar deposits. 12 figures, 3 tables. 


4230 (GJBX—201-82, pp 473-552) Emanometric stud- 
ies. Lindgren, J.E. (Bendix Field Engineering Corp., Grand 
Junction, CO). Sep 1982. NTIS PCE19/MF A0Ol1. 

In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

The objectives of the emanometric surveys conducted at 
Copper Mountain were to (a) characterize helium and radon distri- 
bution patterns over known uranium mineralization, (b) investigate 
what these patterns could reveal about genesis of mineralization, 
and (c) determine the cost-effectiveness of using emanometry in ex- 
ploration for similar deposits. The surveys were designed to deter- 
mine the effect of lithology, structure, and sample spacing on 
helium and radon distribution patterns, to correlate the halo defined 
by a detailed survey with that defined by a regional survey, and to 
compare emanometric results to the results of geophysical and geo- 
chemical surveys. Results of emanometric studies are presented in 
this report. Helium, radon, and uranium daughter products were 
measured in soil and ground water surveys to determine the extent 
to which these could be used to detect known ore bodies in the 
project area. 46 figures, 9 tables. 


4231 (GJBX—201-82, pp 553-564) Integrated studies. 
Sayala, D. (Bendix Field Engineering Corp., Grand Junc- 
tion, CO). Sep 1982. NTIS PCE19/MF AO1. 

In Exploration-systems approach to the Copper Mountain 
area uranium deposits, central Wyoming. National Uranium Re- 
source Evaluation. 

In the exploration and discovery of a uranium deposit, an in- 
tegrated approach consisting of geological, geochemical, geophysi- 
cal, and emanometric studies is considered the most efficacious. Al- 
though each study has its own characteristics, the results of one 
study usually corroborate and complement those of the others; 
thus, the combined results of an exploration program can enhance 
the probability of discovering a uranium deposit. From the present 
studies, a systematic order of exploration with a multiparameter ap- 
proach for discovering a uranium deposit is discussed with substan- 
tiating integrated results. The merits and demerits of each method 
are also presented. The objective and direction of each task or 
phase of a survey are determined largely by results of the preced- 
ing ones. Based on the effectiveness and logistics of various explo- 
ration techniques, a sequential five-phase exploration strategy is 
suggested. It should be emphasized here that the explanations given 
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in the following are brief and cover only the salient points of the 
material presented in the preceding sections. For more details the 
reader may refer to the pertinent section. 2 figures. 


4232 (GJBX—212-82) Orientation study of northern Ar- 
kansas, National Uranium Resource Evaluation program. Hy- 
drogeochemical and stream-sediment reconnaissance. Steele, 
K.F. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Aug 1982. Contract AC09- 
76SR00001;AC13-76GJ01664. 130p. (DPST—81-141-25). 
NTIS, PC A07/MF AO1. Order Number DE83001214. 
Samples of ground water, stream water, and sediment were 
collected at 335 sites for an orientation study of northern Arkansas. 
Each stream site consisted of both sediment and stream water (if 
available), and each sediment sample was sieved to produce four 
size fractions for analysis. The orientation area included all or parts 
of Benton, Carroll, Madison, and Washington Counties. Several 
black shales, including the Chattanooga Shale, crop out in this area, 
and the Sylamore Sandstone Member has local radiation anomalies. 
The following analyses were performed for all water samples (both 
ground water and stream water): pH, conductivity, total alkalinity, 
temperature, nitrate, ammonia, phosphate and sulfate. Additional 
water was collected, filtered, and reacted with a resin that was then 
analyzed by neutron activation analysis for U, Br, Cl, F, Mn, Na, 
Al, and Dy. In addition, ground water samples were analyzed for 
He. The stream sediments were analyzed by neutron activation for 
U, Th, Hf, Ce, Fe, Mn, Sc, Ti, V, Al, Dy, Eu, La, Sm, Yb, and Lu. 


4233 (GJBX—214-82) Orientation study of central Ar- 
kansas, National Uranium Resource Evaluation program. Hy- 
drogeochemical and stream-sediment reconnaissance. Steele, 
K.F. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Aug 1982. Contract AC09- 
76SR00001;AC13-76GJ01664. 129p. (DPST—81-141-40). 
NTIS, PC A07/MF AO1. Order Number DE83001218. 

Portions of document are illegible. 

Samples of ground water, stream water, and sediment were 
Collected at 335 sites for an orientation study that included parts of 
the Ouachita Mountain and Gulf Coastal Plain regions in central 
Arkansas. Black shales, tuffs, and intrusive rocks, and the sediments 
of the Gulf Coastal Plain provide an environment that could be fa- 
vorable to the formation of uranium deposits. The following field 
analyses were performed for all water samples (both ground water 
and stream water): pH, conductivity, total alkalinity, temperature, 
nitrate, ammonia, phosphate and sulfate. Additional water was col- 
lected, filtered, and reacted with a resin that was then analyzed by 
neutron activation analysis for U, Br, Cl, F, Mn, Na, Al and Dy. In 
addition, ground water samples were analyzed for He. The stream 
sediments were analyzed by neutron activation for U, Th, Hf, Ce, 
Fe, Mn, Sc, Ti, V, Al, Dy, Eu, La, Sm, Yb, and Lu. The report is 
issued in draft form, without detailed technical and copy editing. 
This was done to make the report available to the public before the 
end of the National Uranium Resource Evaluation. 


4234 (GJBX—215-18) Statistical techniques applied to 
aerial radiometric surveys (STAARS): time series analysis of 
airborne radiometric data. National Uranium Resource Evalu- 
ation. Davis, H.T. (Data Information Associates, Inc., Albu- 
querque, NM (USA)). Sep 1982. Contract W-7405-ENG- 
36;AC13-76GJ01664. 62p. NTIS, PC A04/MF AOl1. Order 
Number DE83000782. 

Airborne radiometric data are often used in reconnaissance 
for minerals with radiologic isotopes present. The US Department 
of Energy, through the National Uranium Resource Evaluation 
(NURE) program, has conducted extensive airborne radiometric 
surveys over parts of the United States to assist in the location of 
potentially profitable mineral deposits. In this paper techniques 
useful in the analysis of these survey data are presented. This paper 
presents the concept of linearly certain point processes. This con- 
cept unifies and extends several previously published models for 
airborne radiometric data. The concept of filtering a point process 
together with the model for the process can then be used to derive 
the matched filter to optimally extract the ground level concentra- 
tion information from the airborne data. Several additional topics 
are also discussed. The first is how the airborne data may be used 
to enhance design of ground-based experiments and measurements. 
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Next, concepts of multivariate time series are developed to show 
how several energy bands can be optimally used to estimate the 
concentration of a single isotope using time series regression meth- 
ods. Finally, time series principal components are used to gain 
better signal-to-noise properties than are typically obtained with the 
use of traditional principal components. 


(GJBX—221-82) Neutron activation and other ana- 
plutonic rocks from North America and 


Fay, W.M.; Cook, J.R. Engineering oe 
Grand Junction, CO (USA)). y» 1982. Contract AC1i3- 
76GJ01664. 49p. NTIS PCE04/MF AOl. Order Number 
DE83002479. 

Includes 5 sheets of 48x reduction microfiche. 

The objective of this report is to retrieve the elements of an 
analytical study of granites and associated other plutonic rocks 
which was begun as a part of the U.S. Department of Energy’s Na- 
tional Uranium Resource Evaluation (NURE) program. A discus- 
sion of the Savannah River Laboratory (SRL) neutron activation 
analysis system is given so that a user will understand the linmita- 
tions of the data. Enough information is given so that an experi- 
enced geochemist can clean up the data set to the extent required 
by any project. The data are generally good as they are presented. 
It is intended that the data be read from a ic tape written to 
accompany this report. Microfiche tables of the data follow the 
text. These tables were prepared from data on the tape, and pro- 
grams which will read the tape are presented in the section THE 
DATA TAPE. It is our intent to write a later paper which will 
include a thoroughly scrubbed data set and a technical discussion of 
results of the study. 1 figure. 


4236 (GJBX—223-82) Copper Mountain, Wyoming, in- 
termediate-grade uranium resource assessment project. Final 
report. National Shcaiens Sion Resource Evaluation. Madson, 
M.E.; Ludlam, J.R.; Fukui, L.M. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA). Grand Junction sit 
ations). Nov 1982. Contract AC13-76GJ01664. 304p. S 
PC El11/MF A0O1. Order Number DE83003096. 

Includes 3 sheets of 24x reduction microfiche. Portions of 
document are illegible. 

Intermediate-grade uranium resources were delineated and 
estimated for Eocene and Precambrian host rock environments in 
the 39.64 mi? Copper Mountain, Wyoming, assessment area. Geo- 
logic reconnaissance and geochemical, geophysical, petrologic, bor- 
ehole, and structural data were interpreted and used to develop a 
genetic model for uranium mineralization in these environments. 
Development of a structural scoring system and application of com- 
puter graphics in a high-confidence control area established the 
basis for estimations of uranium resources in the total assessment 
area. 8 figures, 5 tables. 


4237 (GJBX—224-82) Demonstration and evaluation of 


report. Polichar, R.M. (Science Applications, Inc., San 
Diego, CA (USA)). Jun 1982. Contract AC13-76GJ01664. 
42p. NTIS, PC A03/MF A01. Order Number DE83002473. 

Portions of document are illegible. 

The purpose of this program has been to evaluate the recent- 
ly developed solid state photomultiplier tube (SSPMT) technology 
as a potential improvment to future uranium exploration instrumen- 
tation. To this end, six SSPMTs have been constructed and evaluat- 
ed in a manner similar to that of conventional phototubes. Special 
regard has been placed on the measurement of pulse height resolu- 
tion and the factors that affect it in tube design and manufacture. 
The tubes were subjected to a number of tests similar to those per- 
formed on conventional photomultiplier tubes. The results indicate 
that good, high-resolution spectra can be obtained from the tubes 
and that they behave generally in a predictable manner. They ex- 
hibited a linear gain increase with applied potential. They show 
only slight dependence of performance with applied potential. 
Their sensitivity is, for the most part, uniform and predictable. 
However, several characteristics were found that were not predict- 
able. These include a general drop in measured quantum efficiency, 
a worsening resolution with operation, and a bump in the sensitivity 
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curve corresponding to the shape of the projected dimension of the 
anode. The SSPMT remains an attractive new technology in 
gamma-ray spectroscopy, and promises to make significant im- 
provements in the area of uranium exploration instrumentation. 16 


figures, 5 tables. 


4238 (LA—8329-MS) Analysis of stream sediment re- 
connaissance data for mineral resources from the Montrose 
NTMS Quadrangle, Colorado. Beyth, M.; Broxton, D.; 
MclInteer, C.; Avereti, W.R.; Stablein, N.K. (Los Alamos 
National Lab., NM (USA); Bendix Field Engineering Corp. 
Grand Junction, CO (USA)). Jun 1980. Contract ACI. 
76GIJ01664. 119p. (GJBX—218-82). NTIS, PC A06/MF 
A01. Order Number DE83002478. 

Portions of document are illegible. 

Multivariate statistical analysis to support the National Ura- 
nium Resource Evaluation and to evaluate strategic and other com- 
mercially important mineral resources was carried out on Hydro- 
geochemical and Stream Sediment Reconnaissance data from the 
Montrose quadrangle, Colorado. The analysis suggests that: (1) the 
southern Colorado Mineral Belt is an area favorable for uranium 
mineral occurrences; (2) carnotite-type occurrences are likely in the 
nose of the Gunnison Uplift; (3) uranium mineral occurrences may 
be present along the western and northern margins of the West Elk 
crater; (4) a base-metal mineralized area is associated with the Un- 
compahgre Uplift; and (5) uranium and base metals are associated 
in some areas, and both are often controlled by faults trending 
west-northwest and north. 


4239 (PGJ/F—060-82) National Uranium Resource 
Evaluation: Gillette Quadrangle, Wyoming, South Dakota, 
and Montana. Dodge, H.W. Jr.; Robinson, K.; Stanton, 
M.R.; Geer, K.A. (Geological Survey, Golden, CO (USA)). 
Sep 1982. Contract AC13-76GJ01664. 159p. NTIS PCE09/ 
MF $6.00. Order Number DE83001213. 

Includes 11 sheets of 24x reduction microfiche. 

Uranium resources of the Gillette 1° x 2° Quadrangle, Wyo- 
ming, and a very small part of South Dakota, were evaluated to a 
depth of 1500 m (5000 ft) using available surface and subsurface in- 
formation. Most of the uranium occurrences reported in the litera- 
ture were searched for and many were found, sampled, and de- 
scribed. Some reported occurrences, however, were never located. 
As time permitted, ground radiometric surveys were made over 
areas showing Hydrochemical and Stream Sediment Reconnais- 
sance (HSSR) or aerial radiometric anomalies. In general, ground 
radiometric surveys did not confirm either HSSR or aerial radio- 
metric anomalies in the Powder River Basin portion of the quad- 
rangle. Surface and subsurface studies outlined three areas favora- 
ble for uranium deposits. These areas are limited to certain rock 
units and depositional environments. The eastern- most area consists 
of the Lower Cretaceous Inyan Kara Group which contains 
marine, marginal-marine, and fluvial paleoenvironments. The 
second favorable area occurs to the west and up-section in the 
Upper Cretaceous marginal-marine Fox Hills Sandstone and the 
overlying fluvial Lance Formation. The third and westernmost fa- 
vorable area is a small area of the Eocene Wasatch Formation. Un- 
favorable areas include areas underlain by Tertiary rocks, with the 
exception of the small area of the Wasatch Formation mentioned 
above; all Mesozoic rocks above the Lower Cretaceous Inyan Kara 
Group and below the Upper Cretaceous Fox Hills Sandstone and 
Lance Formation. All Paleozoic and older rocks and Tertiary intru- 
sives are considered unfavorable. 


4240 (SAND—82-0664-Vol.2-App.-Pt.1, pp 641- a 
Fabrication and testing of deep-ocean piezometer system and 
components for the Sandia subseabed disposal program 
(SDP). Bennett, R.H.; Burns, J.T.; Lambert, D.N. (National 
Oceanic and Atmospheric Administration, Miami, FL). Jul 
1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

e design, development, fabrication, and testing of a deep- 
ocean piezometer system and its components were carried out at 
the Atlantic Oceanographic and Meteorological Laboratories 
(AOML) in Miami, Florida. These activities were a continuation of 
R and D efforts at AOML during the previous year under contract 
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with Sandia National Laboratories. Development of the deep-ocean 
piezometer system (DOPS), designed to make in situ sediment pore 
water pressure measurements at nominal ocean depths of 6000 m 
and at seafloor subbottom depths of 1.0 m, is in support of the In 
Situ Heat Transfer Experiment (ISHTE). The DOPS is designed to 
be integrated with the ISHTE working platform designed by the 
Applied Physics Laboratory (APL), University of Washington, Se- 
attle, Washington. Two deep-ocean piezometer systems were fabri- 
cated and various components were high pressure tested at AOML. 
The two DOPS were integrated with electronic data acquisition 
systems (analog and digital) available at AOML. Fabrication of the 
piezometer systems was completed prior to the scheduled ISHTE 
simulation test at NSRDC, Annapolis, Maryland. A prototype load- 
ing (calibration) device was designed, fabricated, and tested at 
AOML for the purpose of testing selected pressure sensors while 
subjected to high (10,000 psi = 68.9 MPa) hydrostatic pressures. 
Pore pressure ports of differential pressure sensors are incremental- 
ly loaded to test sensor response, sensitivity, and calibration. Long- 
term stability tests of selected pressure sensors were made for peri- 
ods of up to 750 hrs. 


4241 Future of uranium in the Northwest. Chenoweth, 
W.L. (Dept. of Energy, Grand Junction, CO). pp 14p, 
Paper 6 of Eighty-seventh Northwest Mining Association 
Cee Spokane, WA; Northwest Mining Association 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

The current outlook for uranium exploration in the North- 
west is grim. During 1981, exploration was greatly reduced from 
previous years and in 1982 it could become almost non-existent. 
The two existing milling operations are filling existing contracts. 
Future contracts are uncertain, and will be underbidding other 
companies. In spite of the current situation, the long term outlook 
is bright. There are numerous areas in the Northwest where urani- 
um exploration was only in initial stages when the industry began 
to collapse. When the uranium market improves, exploration will 
certainly resume. Although the current potential estimates do not 
reflect it, many of us in DOE believe the real uranium future of the 
Northwest is in the exploration of hardrock geologic environments. 
In the past, exploration in these environments has been overlooked 
for the more easily explored sedimentary environments. Geologic 
models for nonsandstone uranium exploration in the Northwest are 
only beginning to be developed. Exploration in the hardrock envi- 
ronments is long term, difficult, and expensive. However, for those 
willing to take the risks, the rewards could be great in large, high 
grade deposits which would be competitive in the world market. 
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REFER ALSO TO CITATION(S) 4461, 4497 


4242 Selective mining of bedded uranium deposits using 
high-pressure waterjet equipment. O’Hanlon, T.A. (Flow In- 
dustries Inc., Kent, WA). pp 16p, Paper 14 of Eighty-sev- 
enth Northwest Mining Association meeting. Spokane, WA; 
Northwest Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

High-pressure waterjet equipment is now technically and 
economically viable and commercially available for the following 
mining and construction applications: (1) drilling soft to medium- 
hard rock; (2) slotting, discing, chambering, and reaming in all 
types of rock. However, additional field experience is needed to 
prepare detailed economic evaluations. Extensive development of 
new explosives techniques and blasting methods will be required to 
take full advantage of the unique waterjet hole slotting, discing, and 
chambering capabilities. 


0504 Feed Processing 
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REFER ALSO TO CITATION(S) 4288, 4295, 4501, 5613 


4243 (INIS-mf—7134, pp vp) Application of extraction 

processing uranium ores from the North Bohe- 

system. Mrnka, M.; Bizek, V.; Homolka, 

V.; Novak, P.; Hinterholzinger, O. (Vysoka Skola Che- 

micko-Technologicka, Prague (Czechoslovakia). Katedra 

Technologie Jadernych Paliv a Radiochemie). [nd]. (In 
Czech). NTIS (US Sales Only), PC A03/MF AOl1. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 

Czechoslovakia (14 May 1980). 


4244 (NUREG—0846) Final Environmental Statement 
related to the decommissioning of the Edgemont uranium mill. 
Docket No. 40-1341 Tennessee Valley Authority. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards). Jun 1982. 319p. 
NTIS, PC Al4/MF AOli - GPO $9.00. Order Number 
DE83900002. 

Portions of document are illegible. 

After an assessment of concerns and alternatives and the ad- 
dition of conditions related to the proposed decommissioning 
project operations, the proposed action permits the decommission- 
ing of the existing uranium milling facilities at Edgemont, South 
Dakota, including removal or cleanup of mill buildings, removal of 
tailings sands and slimes from the mill site, and removal of contami- 
nated soil from the mill site and local environs. It is estimated by 
TVA that approximately 2.1 x 10° MT (2.3 x 10® tons) of tailings 
and an undetermined amount of contaminated soil will be removed 
from the mill site. It is also proposed that all radioactive materials, 
removed in the course of carrying out the proposed action, be 
transported by truck and/or slurry pipeline to an impoundment, lo- 
cated about 3.21 km southeast of the mill site, constructed especial- 
ly to ensure containment of such material for the foreseeable future. 
The project area that will undergo major land disturbance consists 
of 207 ha (including 104 ha at the disposal site, 12 ha for the haul 
road to be constructed between the mill and disposal site, and the 
86-ha mill site), plus the potential removal of at least 17 ha of pon- 
derosa pine and surficial soil east of the mill site and an unestab- 
lished, but small, area of surficial soil in the Cottonwood communi- 
ty. The latter two areas have been contaminated by windblown tail- 
ings. All disturbed areas will be reclaimed and’ revegetated. The 
title to the tailings disposal site will be transferred to state or feder- 
al entities so that any future use can be controlled to ensure the 
health and safety of the public. Chapters are devoted to alternatives 
including the proposed action; the affected environment; and envi- 
ronmental consequences, monitoring to detect impacts, and mitiga- 
tion of impacts. Qualifications of the task group are given and agen- 
cies receiving the draft environmental statement are listed. 
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REFER ALSO TO CITATION(S) 4509 


4245 (GAT/GDP—1102) Reliability study: steam gen- 
eration and distribution system, Portsmouth Gaseous Diffu- 
sion Plant. Baker, F.E.; Davis, E.L.; Dent, J.T.; Walters, 
D.E.; West, R.M. (comps.). (Goodyear Atomic Corp., Pike- 
ton, OH (USA)). Oct 1982. Contract AC05-76O0R00001. 
29p. NTIS, PC A03/MF A0O1. Order Number DE83002959. 

Portions of document are illegible. 

A reliability study for determining the ability of the Steam 
Generation and Distribution System to provide reliable and ade- 
quate service through the year 2000 has been completed. This study 
includes an evaluation of the X-600 Steam Plant and the steam dis- 
tribution system. The Steam Generation and Distribution System is 
in good overall condition, but to maintain this condition, the reli- 
ability study team made twelve recommendations. Eight of the rec- 
ommendations are for repair or replacement of existing equipment 
and have a total estimated cost of $540,000. The other four recom- 
mendations are for additional testing, new procedure implementa- 
tion, or continued investigations. 


4246 Laser separation of uranium chosen for scaleup. 
Rawls, R.L. Chemical and Engineering News; 60: No. 20, 30- 
31(17 May 1982). 
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Atomic vapor laser isotope separation (AVLIS) has been se- 
lected by the Department of Energy to go into large-scale engi- 
neering development and demonstration over two other advanced 
technologies, molecular laser isotope separation and plasma separa- 
tion. DOE will continue to support development of another urani- 
um enrichment technology, gas centrifugation. By or around 1990, 
the most promising gas centrifuge technique will be compared to 
the further developed AVLIS process, and a selection will be made 
between the two to replace the current technology, gaseous diffu- 
sion. The AVLIS process, plasma separation, and molecular laser 
isotope separation use the elective absorption of radiation of a par- 
ticular energy level by the **U isotope. The plasma separation 
process selectively energizes 7**U by ion cyclotron resonance. The 
AVLIS and molecular laser isotope separation processes both use a 
carefully tuned laser to excite *U isotope selectively. In the 
AVLIS process, uranium metal feed material is melted and vapor- 
ized to form an atomic uranium vapor stream. When this vapor 
stream passes through the beam of copper vapor lasers, the “*U 
atoms absorb the light and become ionized. These ionized atoms are 
collected by electromagnetic fields while the neutral **U atoms 
pass through the magnetic field and are collected as tailings. The 
AVLIS process has the potential for significantly reducing the cost 
of enriching uranium. The status of dvelopment, cost, advantages 
and drawbacks of the five processes, (gaseous diffusion, gas cen- 


trifugation, AVLIS, molecular laser separation, plasma separation) 
are discussed. (ATT) 
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REFER ALSO TO CITATION(S) 4523, 4524, 4539, 5273 


4247 (CEA-CONF—6080) Fabrication of Rapsodie, 
Phenix and Super-Phenix fuel assemblies: constants and 
changes. Bailly, H.; Guillet, H.; Heyraud, J.; Masselot, Y.; 
Mercier, C.; Vialard, J.L. (CEA Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France)). Nov 
1981. 22p. (in French). (CONF-811154—3). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE82702818. 

From International conference on fast reactor fuel cycles; 
London, UK (9 Nov 1981). 

The fabrication of plutonium based nuclear fuels for the 
French reactors Rapsodie, Phenix and Super-Phenix commenced 
some fifteen years ago. An appropriate technology was developed 
in the CEA installations at Cadarache. The aims are to obtain a 
high grade fuel irrespective of the origin of the plutonium and its 
reprocessing, to reach an ever increasing production and reduced 
cost. Over these years, particular interest has been taken in the 
working conditions and the personnel safety, mechanisation and 
automation of the work as well as the management of nuclear sub- 
stances. 


4248 (Juel—1753) Studies on the use of nuclear fuel 
kernels in cladding tubes. Thomas, G. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Che- 
mische Technologie). Dec 1981. 113p. (In German). NTIS 
(US Sales Only), A06/MF AOl. Order Number 
DE82750888. 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many, F.R. 

Two approaches for using UO>-kernels in cladding tubes 
have been investigated, viz. the preparation of dense sphere-pacs 
and direct pelletizing (spherical). A theoretical study on the pack- 
ing of spheres of different sizes showed that practical experiments 
were required. Model tests were, therefore, carried out, mostly 
with glass spheres. The most important results obtained are: A 
packing density of 80% can be exceeded if spheres of two sizes are 
used; quick and simple packing can be achieved with the mixing 
chute presented here; spheres pacs with a density of 90% for LWR 
cannot be prepared with kernels of practicable sizes; packing results 
can be translated to other tube diameters and to spheres and tubes 
made of other materials. The only suitable way to prepare dense 
pellets from kernels is pressing with a floating matrix at about 10 
kbar, followed by removal under residual load. The kernels used 
should be produced without PVA and be reduced between 500°C 
and 800°C. Sintering is best accomplished in a limited oxidizing at- 
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mosphere at 1100°C with subsequent reduction. Stable pellets with 
up to 96% of their theoretical density could be produced this way. 


4249 (PNCT—831-81-01) Tokai Works annual progress 
report, April 1980-March 1981. (Power Reactor and Nuclear 
Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works). Sep 1981. 13ip. NTIS (US Sales Only), PC A07/ 
MF AO1. Order Number DE83900415. 

The main activities of Tokai Works at present are the devel- 
opment and fabrication of plutonium-bearing fuels, research and de- 
velopment of centifugal uranium enrichment technology, test oper- 
ations of the Tokai Reprocessing Plant, and development of vitrifi- 
cation and FBR spent fuel reprocessing processes. This progress 
report contains those accomplishments in the activities of Tokai 
Works during the period from January 1980 to March 1981. 


4250 Method and apparatus for controlled size distribu- 
tion of gel microspheres formed from aqueous dispersions. 
Ryon, A.D.; Haas, P.A.; Vavruska, J.S. (to Dept. of 
Energy). US Patent Application 340,624. 19 Jan 1982. 17p. 
Contract W-7405-ENG-26. 

The present invention is directed to a method and apparatus 
for making a population of dense, closely size-controlled micros- 
pheres by sol-gel procedures wherein said microspheres are charac- 
terized by a significant percentage of said population being within a 
predetermined, relatively narrow size range. This is accomplished 
by subjecting aqueous dispersions of a sol, within a water-immisci- 
ble organic liquid to a turbulent flow. Microsphere populations thus 
provided are useful in vibratory-packed processes for nuclear fuels 
to be irradiated in LWR- and FBR-type nuclear reactors. 
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REFER ALSO TO CITATION(S) 4249, 4516, 5745 


4251 (CEA-CONF—6104) Reprocessing of fast reactor 
fuels. The TOR project. Calame-Longjean, A.; Le Bouhel- 
lec, J.; Schwob, Y. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France)). Nov 1981. 2ip. (In 
French, English). (CONF-811154—2). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702819. 

From International conference on fast reactor fuel cycles; 
London, UK (9 Nov 1981). 

The TOR facility (Traitement des Oxydes Rapides, Fast 
Oxide Reprocessing) with an annual capacity of 5 tons of heavy 
metals of fuels from fast breeder reactors, which is due to be com- 
missioned at the end of 1983, will be a result of the renovation, 
modification and enlargement of the present Pilot Facility at Mar- 
coule. The project is part of the logical progress of the French pro- 
gramme for the development of fast breeder reactors and its fuel 
cycle. 


4252 (DP—1637) Technical and economic evaluation of 
processes for krypton-85 recovery from power fuel-reprocess- 
ing plant off-gas. Waggoner, R.C. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Aug 1982. Contract AC09-76SR00001. 59p. NTIS, PC A04/ 
MF AO1. Order Number DE83002612. 

Portions of document are illegible. 

A technical and economical analysis has been made of meth- 
ods for collecting and concentrating krypton from the off-gas from 
a typical nuclear fuel reprocessing plant. The methods considered 
were cryogenic distillation, fluorocarbon absorption, mordenite ad- 
sorption, and selective permeation. The conclusions reached were: 
Cryogenic distillation is the only demonstrated route to date. Flu- 
orocarbon absorption may offer economic and technical advantages 
if fully developed and demonstrated. Mordenite adsorption has 
been demonstrated only on a bench scale and is estimated to cost 
more than either cryogenic distillation or fluorocarbon absorption. 
Selective permeation through a silicone rubber membrane is not 
sufficiently selective for the route to be cost effective. 
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4253 (INR—1808/22/C/B) Influence of the temperature 
on re-extraction of uranium from irradiated solutions of tribu- 
tylphosphate in n-dodecane. Rochon, A.; Nowak, M. (Insti- 
tute of Nuclear Research, Warsaw (Poland)). 1979. 12p. (In 
Polish). NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE82702817. 

Extraction and re-extraction (in the temperatures of 20- 
60degC) of uranium from irradiated solutions of tributylphosphate 
in n-dodecane has been studied. The losses of uranium in extraction 
- re-extraction process have been estimated and the largeness of 
these losses in relation to process conditions have been discussed. 


4254 (Juel—1754) Gasification of HTGR-fuel-element- 
graphite as head-end process. Hoogen, N. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Che- 
mische Technologie). Dec 1981. 112p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82750890. 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many, F.R. 

The process commonly favored for retention of C-14 con- 
taining HEAD-END offgas, viz. immobilization of CO2 as CaCOs 
generates large waste volumes. The present work was initiated to 
investigate whether the waste volume decreases if the burning 
process is changed to one of gasification of the fuel element graph- 
ite to CO or CH, and its subsequent decomposition to soot and the 
appropriate gaseous components. The experiments were carried out 
in a differential - fixed bed reactor under nonisothermal conditions. 
The results show that, at the same temperature, the reaction rate of 
the hydrogen-high-pressure-gasification on iron catalysts is even 
higher than that of the burning process. The gasification product 
gas (CH,) is decomposed in an integrated unit where conversion to 
C2He, its decomposition, and finally the separation of soot is carried 
out. The use of hydrogen as process gas causes a dilution of the 
tritium released by the fuel elements and contamination of the gasi- 
fier offgas. It is, therefore, necessary to develop modified offgas de- 
contamination procedures for tritium as well as krypton-85. With 
the proposed HEAD-END process it seems possible to decrease 
the waste volumes by a factor of 3 to 4 as compared with the fix- 
ation of CO2 as CaCOs. 


4255 (Juel—1762) Development of a dry-mechanical 
graphite separation process and elimination of the separated 
carbon for the reprocessing of spherical HTR fuel elements. 
Kronschnabel, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Chemische Technologie). Jan 
1982. 151p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82750889. 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many, F.R. 

Due to the C-14 distribution the separation of the particle- 
free outer region of the spherical HTR fuel element with subse- 
quent solidification of the separated carbon makes it possible to 
reduce by half the remaining C-14 inventory in the inner particle 
region to be further treated. Separation of the particle-free outer 
region by a newly developed sphere-peeling milling machine, con- 
ditioning the graphite into compacts and in-situ cementation into a 
salt-mine are the basic elements of this head-end process variation. 
An annual cavern volume of approx. 2000 m* will be needed to ul- 
timately store the graphite of the particle-free outer region, which 
corresponds to a reprocessing capacity of 50 GWsub(e) installed 
HTR power. The brush-disintegration of the remaining inner parti- 
cle region and the resulting peel-brush-preparation are capable of 
separating 95% of the graphite without any heavy metal losses. 
With the mentioned reprocessing capacity an annual cavern volume 
of approx. 16.500 m° is required. 


4256 (Juel—1770) Study of pulse columrs for thorium 
fuel reprocessing. Fumoto, H. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Tech- 
nologie). Mar 1982. 102p. NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE82750891. 

Two 5 m pulse columns with the same cartridge geometries 
are installed to investigate the performance. The characteristic dif- 
ferences of the aqueous continous and the organic continuous col- 
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umns were investigated experimentally. A ternary system of 30% 
TBP in dodecane-acetic acid-water was adopted for the mass-trans- 
fer study. It was concluded that the overall mass-transfer coeffi- 
cient was independent of whether the mass-transfer is from the dis- 
persed to the continuous phase or from the continuous to the dis- 
persed phase. Thorium nitrate was extracted and reextracted using 
both modes of operation. Both HETS and HTU were obtained. 
The aqueous continuous column gave much shorter HTU than the 
organic continuous column. In reextraction the organic continuous 
column gave shorter HTU. The Thorex-processes for uranium and 
thorium co-extraction, co-stripping, and partitioning were studied. 
Both acid feed solution and acid deficient feed solution were inves- 
tigated. The concentration profiles along the column height were 
obtained. The data were analysed with McCABE-THIELE dia- 
grams to evaluate HETS. 


4257 (Juel-Conf—24, pp 7-15) Reprocessing and treat- 
ment of radioactive wastes. Laser, M. Mar 1981. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. 

In Present topics of nuclear energy. 

There are approved methods and new advanced develop- 
ments for treating the wastes produced in a nuclear power plant. 
Except for the Kr-separation off the resolver waste gas, reprocess- 
ing can be decoupled from the waste treatment by an interim stor- 
age. The effects of incidents are met by a system of safety provi- 
sions and countermeasures. Alternative fuel cycles hardly promise 
any advantages with regard to the proliferation safety as against the 
concept of a German waste disposal system joining plants for re- 
processing, refabrication of new fuel elements and waste disposal in 
one site. 


4258 (KFK—-3278, pp 14-28) Reference concept of the 
KNK-2 back end fuel cycle. Schnetgoeke, G. Mar 1982. (In 
German). NTIS (US Sales Only), PC A09/MF A0O1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

e reference concept of the KNK back end fuel cycle en- 
sures the provisions required by the legislator. According to this 
concept the spent fuel subassemblies are stored in the KNK subas- 
sembly storage facility for about 9-12 months in order to remove 
the decay heat before they are freed from the attached sodium in a 
scrubbing step and subsequently packed into special subassembly 
cans. The loaded cans are transferred to the MZFR reactor whose 
fuel subassembly storage facility is being modified in order to be ca- 
pable of accepting two KNK-II core charges. By this intermediate 
storage facility the waiting periods are bridged between the with- 
drawal of the subassemblies from KNK and the singulizing in the 
Hot Cells. After singulization the fuel rods are packed into fuel rod 
cans which differ greatly from the subassembly cans as regards 
their geometry. Following another intermediate storage of the dis- 
mantled subassemblies in the MZFR reactor two core charges will 
be transported to Marcoule in 1986 and reprocessed there. The 
products will be returned as plutonium oxide and urany] nitrate. 


4259 (KFK—3278, pp 46-55) Decladding of fuel ele- 
ments with spacers. Bestenreiner, G. Mar 1982. (In German). 
NTIS (US Sales Only), PC A09/MF A01. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

For the reprocessing of the irradiated fuel- and fertile mate- 
rial from the spent subassemblies it is foreseen to chop the single 
pins (or a small number of pins) before putting them into the dis- 
solver. The dismantling of the subassemblies i.e. the removal of the 
fuel and blanket pins from the structure is the preparatory work for 
the subsequent chemical treatment. In this contribution the disman- 
tling procedure for SNR-300 Mk Ia and Mk II subassemblies 
equipped with grid spacers is explained. 


4260 (KFK—3278, pp 83-92) Methods and experience 
on reprocessing of fast breeder fuels. Ochsenfeld, W. Mar 
1982. (In German). NTIS (US Sales Only), PC A09/MF 
AOl. 


From Seminar on technological questions of the breeder fuel 

cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 
comparison of non-aqueous and aqueous reprocessing 
processes is given in the introduction. Data relevant reprocessing of 
FBR-fuels are compiled. The effects of mixing core and blankets 
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and of different cooling times are compared with those of treating 
LWR-fuel. Possibilities of overcoming the effects of enhanced radi- 
olysis at short cooling times are discussed. Experiments with irradi- 
ated FBR-fuel in the MILLI facility are summarized. 


4261 (KFK—3278, pp 93-99) Fuel reprocessing of the 

first failed KNK-II fuel element in MILLL Bleyl, HJ. Mar 

Qo (In German). NTIS (US Sales Only), PC A09/MF 
From Seminar on technological 

cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 
In MILLI reprocessing of fuel from 32 KNK II-pins was 

carried out. Three extraction cycles were applied: co-decontamina- 

tion, U-/Pu-separation and purification of uranium. The 

were shipped for soliielcation of KNK II fuel by Nukem and 

Alkem companies. 


of the breeder fuel 


4262 (KFK—3278, pp 100-113) Composition of residues 
from dissolution of irradiated fast breeder mixed oxide fuel. 
Kleykamp, H. Mar 1982. (In German). NTIS (US Sales 
Only), PC A09/MF A011. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

Fast breeder reactor mixed oxide fuel irradiated within the 


experiment DFR 455 up to 5.3% maximum burnup has been dis- 
solved in 7 to 10 n HNOs;. Morphology, composition, chemical 
state and structure of the resulting residues have been analyzed by 
means of scanning electron microscopy, electron probe microanaly- 


sis, and x-ray diffractometry. Three types of phases have been ob- 
served: (1) incompletely dissolved plutonium rich (U, Pu)O2; (2) im- 
completely dissolved metallic alloys of hexagonal structure formed 
by the fission products Mo, Tc, Ru, Rh, and Pd; (3) oxidic phases 
reprecipitated from the nitric acid solution with Mo and Ru as the 
main components. The Pu content in the residues is 1.9 to 4.5% of 
the Pu fraction in the fuel and approx. 40% of the total amount of 
the residues. 


4263 (KFK—3278, pp 114-120) MILLI II: Conceptual 
study of a pilot for LMFBR fuel elements. 
Koch, G. Mar 1982. (In German). NTIS (US Sales Only), 
PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

A conceptual study of a pilot reprocessing plant for LMFBR 
fuel elements is being performed at the Nuclear Research Center, 
Karlsruhe. Goals, objectives, and design criteria are discussed. 


4264 (KFK—3278, pp 121-124) Experience on fuel re- 
cycling. Schneider, V.; Druckenbrodt, W.G. Mar 1982. (In 
German). NTIS (US Sales Only), PC A09/MF A011. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

The plutonium of the second generation out of the KNK-re- 
actor will be converted at the fuel fabrication by ALKEM by the 
Au/PuC process. The preliminary tests for the fabrication have 
been finished and two batches were converted. Up to now the re- 
sults show no principal difficulties. 


4265 On-line system for the isolation and study of 0.5 to 
30 second selenium fission products with simultaneous sup- 
presssion of daughter bromine activity. Rengan, K.; Lin, J.; 
Zendel, M.; Meyer, R.A. (California Univ., Livermore 
(USA). Nuclear Chemistry Div.). Nuclear Instruments and 
Methods in Physics Research; 197: No. 2/3, 427-43415 Jun 
1982). 

Short-lived fission-product selenium isotopes were studied 
using gas-phase reaction of organo-selenium compounds. A fast gas 
jet, using a mixture of nitrogen and ethylene, delivered fission prod- 
ucts within an average delivery time of 750 ms after fission. Most 
of the fission products were physically carried by ethylene clusters 
while selenium, bromine and iodine form volatile compounds. A 
quartz wool trap was used to retain ethylene clusters, along with 
most of the fission products. The volatile compounds of selenium, 
bromine and iodine, along with krypton and xenon passed through 
the trap and were allowed to react with bromine gas. From this 
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mixture selenium, which forms non-volatile bromine compounds, 
was retained by quartz wool. The y-ray spectra of the quartz-wool 
trap was essentially that of selenium isotopes along with some bro- 
mine daughter products. The unreacted bromine gas present in the 
stream carried away part of the bromine daughter nuclides formed 
at the measurement-site by the decay of selenium isotopes. This gas- 
jet system and gas-phase chemistry was utilized for studying 33 s 
8Se, 14s "Se, 5.8 s *7Se and 1.6 s Se. Spectra taken with short 
transit distance and high-flow rate showed a y-ray of 130 KeV 
with a half-life of about 0.5 s; this y-ray most likely originates in 
the decay of ®Se. 


4266 Slag capture and removal during laser cutting. 
Brown, C.O. (to Dept. of Energy). US Patent Application 
343,609. 28 Jan 1982. 6p. Contract W-7405-ENG-26. 

Molten metal removed from a workpiece in a laser cutting 
operation is blown away from the cutting point by a gas jet and 
collected on an electromagnet. The laser cutting is used to separate 
the castings of spent fuel rods from the fuel-containing elements 
therein. 


4267 Apparatus and method for reprocessing and sepa- 
rating spent nuclear fuels. Krikorian, O.H.; Grens, J.Z.; Par- 
rish, W.H. Sr. (to Dept. of Energy). US Patent Application 
340,622. 19 Jan 1982. 14p. Contract W-7405-ENG-48. 

Spent nuclear fuels, including actinide fuels, volatile and 
non-volatile fission products, are reprocessed and separated in a 
molten metal solvent housed in the reaction region of a separation 
vessel which includes a reflux region positioned above the molten 
tin solvent. The reflux region minimizes loss of evaporated solvent 
during the separation of the actinide fuels from the volatile fission 
products. Additionally, inclusion of the reflux region permits the 
separation of the more volatile fission products (noncondensable) 
from the less volatile ones (condensable). 


4268 Apparatus and method for reprocessing and sepa- 
rating spent nuclear fuels. Krikorian, O.H.; Grens, J.Z.; Par- 
rish, W.H. Sr.; Coops, M.S. (to Dept. of Energy). US 
Patent Application 340,626. 19 Jan 1982. 15p. Contract W- 
7405-ENG-48. 

A method and apparatus for separating and reprocessing 
spent nuclear fuels includes a separation vessel housing a molten 
metal solvent in a reaction region, a reflux region positioned above 
and adjacent to the reaction region, and a porous filter member de- 
fining the bottom of the separation vessel in a supporting relation- 
ship with the metal solvent. Spent fuels are added to the metal sol- 
vent. A nonoxidizing nitrogen-containing gas is introduced into the 
separation vessel, forming solid actinide nitrides in the metal sol- 
vent from actinide fuels, while leaving other fission products in so- 
lution. A pressure of about 1.1 to 1.2 atm is applied in the reflux 
region, forcing the molten metal solvent and soluble fission prod- 
ucts out of the vessel, while leaving the solid actinide nitrides in the 
separation vessel. 


4269 Method for reprocessing and separating spent nu- 
clear fuels. Krikorian, O.H.; Grens, J.Z.; Parrish, W.H. Sr. 
(to Dept. of Energy). US Patent Application 340,591. 19 
Jan 1982. 17p. Contract W-7405-ENG-48. 

Spent nuclear fuels, including actinide fuels, volatile and 
nonvolatile fission products, are reprocessed and separated in a 
molten metal solvent housed in a separation vessel made of a 
carbon-containing material. A first catalyst, which promotes the 
solubility and permeability of carbon in the metal solvent, is includ- 
ed. By increasing the solubility and permeability of the carbon in 
the solvent, the rate at which actinide oxides are reduced (carboth- 
ermic reduction) is greatly increased. A second catalyst, included to 
increase the affinity for nitrogen in the metal solvent, is added to 
increase the rate at which actinide nitrides form after carbothermic 
reduction is complete. 


4270 (DP-tr—33) Partition of zirconium in Purex Proc- 
ess. Shibahara, T.; Gonda, K. (Power Reactor and Nuclear 
Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works). [nd]. Contract ACO09-76SR00001. Translation of 
PNCT 841-80-03, January 1980. 43p. NTIS, PC A03/MF 
A0l1. Order Number DE83001212. 
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Portions of document are illegible. 

Many solvent extraction studies of zirconium have been re- 
ported. But the partition of zirconium in the process is useful not 
only for the optimum process design of the reprocessing plant, but 
also for the optimization of the operating conditions of the process. 
In the studies of the solvent extraction process, the stage efficiency 
has been defined as the mass transfer to the organic phase from the 
aqueous phase. In this study, the stage efficiency of zirconium has 
been defined as the mass transfer to the aqueous phase from the or- 
ganic phase instead of that to the organic phase from the aqueous 
phase. Then, the simulation agreed well with the practical partition 
of zirconium in the process by assuming 60% of the stage efficiency 
of zirconium. The influence of HDBP on the partition of zirconium 
in the solvent extraction process has been estimated. In this estima- 
tion, we assumed that HDBP and TBP extract zirconium indepen- 
dently. Also in this case, the simulation agreed well with the practi- 
cal partition of zirconium in the process. 20 figures. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 4258, 4298, 4511, 4528, 5819 


4271 (DOE/TIC—3395) Spent fuel storage: a bibliogra- 
phy. McLaren, L.H. (Department of Energy, Oak Ridge, 
TN (USA). Technical Information Center). Oct 1982. 155p. 
NTIS, PC A08/MF A0O1. Order Number DE82012266. 
Portions of document are illegible. 
This bibliography contains information on spent fuel storage 
included in the Department of Energy’s Energy Data Base from 


January 1981 through August 1982. This bibliography contains 609 
citations. 


4272 (DPSP-AFR—81-6-5) Dry storage of spent light- 
water-reactor fuel: demonstrations and designs. Moredock, 
K.K. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant). Dec 1981. Contract AC09- 
76SR00001. 63p. NTIS, PC A04/MF AOl1. Order Number 
DE83002101. 

Portions of document are illegible. 

Interim dry storage of commercially produced light water 
reactor (LWR) fuel is addressed in this document. Existing and 
proposed demonstrations and conceptual designs are presented. 
Design, operation, and cost of vaults (canyons), casks, concrete 
silos, and drywells (caissons) are discussed. In addition, descriptions 
of completed and proposed fuel integrity studies on dry-stored 
LWR fuel are included. 29 figures, 3 tables. 


4273 (GRS-S—37) Transport of radioactive materials in 
the nuclear fuel cycle. Heuse, E.; Wienhold, W. (Gesells- 
chaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Nov 1981. 59p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82750915. 

At first the transports to be effected between the stages of 
the nuclear fuel cycle are described. It was intended to give the 
reader a realistic picture of the transport goods and transport carri- 
ers as well as of the eligible transport pathes before facing him with 
the legal aspects which are in fact important though they are a dry 
and complex matter. For this report the legal aspects can be rough- 
ly divided in two parts, these are the atomic regulations and the 
transport regulations which are described in detail. The transport 
regulations form the basis for the requirements to the design of the 
containments for radioactive materials that have to be met in order 
to obtain the transportation license also from the Atomic Energy 
Authorities. Those requirements reflect in the diversity of the con- 
structions of transport containments. 


4274 (INIS-mf—7223, pp vp) Principles for safety. 
Nordic study on reactor waste. Nielsen, P.O. (Scandpower 
A/S, Kjeller, Norway). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 
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4275 (INIS-mf—7223, Pp vp) sang 209 to a central fa- 
cility for the final storage of reactor waste. Gustafsson, B. 
(Swedish Nuclear Fuel Supply Co., Stockholm, Sweden). 
1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4276 (KFK—3278, pp 151-156) Specific problems of 

LMFBR fuel elements and container design. i 
R. Mar 1982. (in German). NTIS (US Sales Only), PC 
A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 

cycle; — F.R. Germany (15 Oct 1981). 

The specific problems of shipping fresh and irradiated 
LMFBR fuel assemblies are discussed by comparison to LWR fuel. 


In addition cask designs for the transport of spent KNK II fuel are 
presented. 


4277 (NUREG/CR—2472) Final report on shipping- 
cask sabotage source-term investigation. Schmidt, E.W.; Wal- 
ters, M.A.; Trott, B.D.; Gieseke, J.A. (Battelle Columbus 
Labs., OH (USA)). Oct 1982. 80p. (BMI—2095). NTIS, PC 
A05/MF A0Oi - GPO $5.00. Order Number DE83900255. 

Portions of document are illegible. 

A need existed to estimate the source term resulting from a 
sabotage attack on a spent nuclear fuel shipping cask. An experi- 
mental program sponsored by the US NRC and conducted at 
Battelle's Columbus Laboratories was designed to meet that need. 
In the program a precision shaped charge was fired through a subs- 
cale model cask loaded with segments of spent PWR fuel rods and 
the radioactive material released was analyzed. This report de- 
scribes these experiments and presents their results. 


4278 (NUREG/CR—2871) Characterization of LWR 
spent-fuel rods used in the NRC low-temperature whole rod 
and crud performance test. Einziger, R.E.; Fish, R.L. 
(comps). (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Sep 1982. Contract AC06-76FF02170. 
79p. (HEDL-TME—82-27). NTIS, PC AOS/MF AOI - 
GPO $5.00. Order Number DE83002133. 

Westinghouse Hanford Company (WHC) and EG and G- 
Idaho are conducting a joint evaluation for the Nuclear Regulatory 
Commisssion (NRC) to provide information in establishing licensing 
positions relative to long-term, low-temperature performance of 
spent fuel rods in dry storage and potential crud contamination for 
the dry storage cycle. The evaluation will establish the spent fuel 
performance of intact and defected light water reactor (LWR) fuel 
rods under inert and unlimited air environments. The four H.B. 
Robinson Unit 2 pressurized water reactor (PWR) fuel rods and 
four Peach Bottom-II boiling water reactor (BWR) spent fuel rods 
will be placed in a whole rod test furnace at a temperature between 
230 and 245°C for a total of 50 months. Interim and final examina- 
tions are planned to assess behavior during the test. A literature 
search was conducted, and available nondestructive, metallogra- 
phic, and fission gas data were compiled to provide a basis for se- 
lection of actual test rods and a description of the initial spent fuel 
test rod condition. The H.B. Robinson Unit 2 PWR fuel rods have 
been well characterized from other programs. The Peach Bottom-II 
BWR fuel rods are not as well characterized; however, eddy cur- 
rent examinations have been conducted on all the test rods. The 
visual examinations and crud characterization information to be 
gathered as part of the pretest rod characterization will be reported 
in mid-FY 1983. 29 figures, 19 tables. 


NRC long-term whole-rod and crud test. Ein- 
ziger, R.E.; Fish, R.L.; Knecht, R.L. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Sep 1982. Con- 
tract AC06-76FF02170. 77p. (HEDL-TME—82-32). NTIS, 
PC AOS5/MF AOl - GPO $5.00. Order Number 
DE83001593. 

Westinghouse Hanford Company (WHC) and EG and G- 
Idaho are jointly conducting a long-term, low-temperature, spent- 
fuel, whole rod and crud behavior test to provide the Nuclear Reg- 
ulatory Commission (NRC) with information to assist in the licens- 
ing of light water reactor (LWR) spent-fuel, dry storage facilities. 


4279 (NUREG/CR—2889) Technical description of the 
performance 
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Readily available fuel rods from an H.B. Robinson Unit 2 (PWR) 
fuel assembly and a Peach Bottom-II (BWR) fuel assembly were se- 
lected for use in the 50-month test. Both intact and defected rods 
will be tested in inert and oxidizing atmospheres. A 230°C test tem- 
perature was selected for the first 10-month run. Both nondestruc- 
tive and destructive examinations are planned to characterize the 
fuel rod behavior during the 5-y test. Four interim examinations 
and a final examination will be conducted. Crud spallation behavior 
will be investigated by sampling the crud particulate from the test 
capsules at each of the four interim examinations and at the end of 
the test. The background to whole rod testing, description of rod 
breach mechanisms, and a detailed description of the test are pre- 
sented in this document. 


(NUREG/CR—2949) ee abana of radioac- 


Gar tahenhie 
ins ep of Socal 


Washington 
1981. Gronemyer, E.L. (Washington 
and Health Services, Giympia (0: 

Div.). Oct 1982. 90p. NTIS, Fe ASS/ME A0i - GPO $5.00. $5.00. 
Order Number DE83900288. 

The receipt and survey of shipments of low level radioactive 
waste at the US Ecology disposal facility near Richland, Washing- 
ton, continued during the second year of the contract. Washington 
State Radiation Control personnel inspected essentially all incoming 
shipments of radioactive waste to assure compliance with appropri- 
ate DOT shipping regulations, State of Washington Radiation Con- 
trol regulations, and the conditions of US Ecology's radioactive 
materials license. Surveillance activities associated with this con- 
tract have shown that transportation violations have decreased sig- 
nificantly since 1979. Other than waste, essentially all other ship- 
ments of radioactive materials through and within the state of 
Washington are radiopharmaceuticals. Especially in the Seattle 
area, the largest quantity of shipments involve radiopharmaceuticals 
transported via the state’s only licensed nuclear pharmacy. Addi- 
tionally, several airline companies operating from Sea-Tac Airport 
carry radioactive packages to the airport for distribution in Seattle. 
From Sea-Tac, courier companies deliver packaged radioactive ma- 
terials to Seattle, Tacoma, and neighboring areas. Contract studies 
involved inspections at all facilities or operations in the state han- 
dling radioactive materials. One of the main purposes for the study 
was to determine the extent to which personnel were being exposed 
to radiation through direct handling of packages containing radio- 
active materials or working in the vicinity of stored packages. Ra- 
diation exposures to transportation workers were studied and it was 
determined that excessive radiation was not being received by indi- 
viduals in the course of transporting radioactive materials. 


4281 (ONWI—404) Southeastern Utah nuclear-waste- 
transportation . (Bechtel Group, Inc., San Francisco, 
CA (USA)). Oct 1982. Contract AC06-76RL01830. 87p. 
NTIS, PC A05/MF A0O1. Order Number DE83002763. 

Portions of document are illegible. 

This report is published as a product of the National Waste 
Terminal Storage (NWTS) Program. The objective of this program 
is the development of terminal waste storage facilities in deep stable 
geologic formations for high-level nuclear waste, including spent 
fuel elements from commercial power reactors and transuranic nu- 
clear waste for which the Federal Government is responsible. The 
initial purpose of this study was to analyze and compare possible 
transport modes and corridors connecting each of four candidate 
sites in Utah with existing rail lines of the Denver and Rio Grande 
Western Railroad (D & RG) or the Atchison, Topeka, and Santa 
Fe Railway (ATSF). The primary use of these routes would be for 
shipping spent nuclear fuel and other nuclear wastes. During the 
study, the Gibson Dome area was recommended as the preferred 
location by the screening process evaluating the four Utah areas. 
Therefore, this report presents transportation routes to Gibson 
Dome examining order-of-magnitude capital costs of railroad and 
heavy haul routes, railroad and heavy haul truck operating costs 
and environmental factors. The scope of work did not include con- 
sideration of using public highways. Information on the other can- 
didate sites and possible routes to them is also presented. 15 figures, 
10 tables. 
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4262 ee ee 
storage, handling, and Bailey, W.J.; Pankas- 
kie, P.J.; Langstaff, D.C.; Gilbert, E.R.; Rising, K.H.; 

Schreiber, R.E. (Pacific Northwest Lab., Richland, WA 
(USA)). Nov 1982. Contract AC06-76RL01830. 101p. 
(TTC—0165). NTIS, PC A06/MF AO1. Order Number 
DE83002634. 

This report presents the results of a study conducted to de- 
termine the probable arrival condition of spent light-water reactor 
(LWR) fuel after handling and interim storage in spent fuel storage 
pools and subsequent handling and accident-free transport oper- 
ations under normal or slightly abnormal conditions. The objective 
of this study was to provide information on the expected condition 
of spent LWR fuel upon arrival at interim storage or fuel repro- 
cessing facilities or at disposal facilities if the fuel is declared a 
waste. Results of a literature survey and data evaluation effort are 
discussed. Preliminary threshold limits for storing, handling, and 
transporting unconsolidated spent LWR fuel are presented. The dif- 
ficulty in trying to anticipate the amount of corrosion products 
(crud) that may be on spent fuel in future shipments is also dis- 
cussed, and potential areas for future work are listed. 95 references, 
3 figures, 17 tables. 


4283 (PNL-SA—10741) Spent-fuel storage: role in nu- 
clear-waste management. Johnson, A.B. Jr. (Pacific North- 
west Lab., Richland, WA (USA)). 1982. Contract AC06- 
76RL01830. 4p. NTIS, PC A02/MF A0Ol1. Order Number 
DE83002043. 

Utilities have found US policies regarding spent fuel man- 
agement to be a moving target, beginning with reprocessing; then 
at-reactor (AR) storage; then away-from-reactor storage; then back 
to AR storage. Now some utilities must soon make decisions and 
implement additional AR storage capacity which will suffice until 
final solutions are available. Dry storage is emerging as an attrac- 
tive supplementary approach to wet storage. 


4284 (PNL-SA—10776) Facility handling and operation- 


al considerations with dry storage casks. Moegling, J.; 
McCreery, P.N. (Tennessee Valley Authority, Chattanooga 
(USA); “Kilied-General Nuclear Services, Barnwell, SC 
(USA)). Sep 1982. Contract AC06-76RL01830. 7p. (CONF- 
820943—5). NTIS, PC A02/MF AOl. Order Number 
DE83002049. 

From ANS topical meeting - spent fuel storage; Savannah, 
GA, USA (26 Sep 1982). 

The Tennessee Valley Authority, in conjunction with US 
DOE and Pacific Northwest Laboratory, is conducting the first US 
commercial demonstration of spent fuel storage in casks. The two 
casks selected for this study are the Castor Ic, on loan from Ge- 
sellschaft fur Nuklear Service of Essen, West Germany and the 
DOE supplied REA 2023, manufactured by Ridihalgh, Eggers, and 
Associates, of Columbus, Ohio. Preparations began in the spring of 
1982. The casks are expected to be loaded with fuel at Brown's 
Ferry Nuclear Station early in 1984, and the test completed about 
two years later. NRC is issuing a two-year license for this test 
under 10 CFR 72. 


4285 (UCRL—53294) Spent fuel test - Climax: technical 
measurements. Interim report, fiscal year 1981. Patrick, 
W.C.; Ballou, L.B.; Butkovich, T.R. (Lawrence Livermore 
National Lab., CA (USA)). 30 Apr 1982. Contract W-7405- 
ENG-48. 198p. NTIS, PC A09/MF AOl. Order Number 
DE83002655. 

The Spent Fuel Test-Climax (SFT-C) is located 420 m 
below surface in the Climax granite stock on the Nevada Test Site. 
Eleven canisters of spent nuclear reactor fuel were emplaced, and 
six electrical simulators were energized from April to May 1980, 
initiating the 3- to 5-year-duration test. The SFT-C operational ob- 
jective of demonstrating the feasibility of packaging, transporting, 
storing, and retrieving highly radioactive fuel assemblies in a safe 
and reliable manner has been met. Technical objectives of the test 
led to development of a technical measurements program, which is 
the subject of this report. Geotechnical, seismological, and test 
status data have been recorded on a continuing basis for the first 1- 
1/2 years of the test on more than 900 channels. Much of the ac- 
quired data are now available for analysis and are presented here. 
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Highlights of activities this year include completion of site charac- 
terization field work, major modifications to the data acquisition 
and the management systems, and the addition of instrument evalu- 
ation as an explicit objective of the test. 


4286 (UCRL—53304) Spent fuel test. Climax data ac- 
quisition system integration report. Nyholm, R.A.; Brough, 
W.G.; Rector, N.L. (Lawrence Livermore National Lab., 
CA (USA)). Jun 1982. Contract W-7405-ENG-48. 49p. 
NTIS, PC A03/MF AO1. Order Number DE83002465. 

The Spent Fuel Test - Climax (SFT-C) is a test of the re- 
trievable, deep geologic storage of commercially generated, spent 
nuclear reactor fuel in granitic rock. Eleven spent fuel assemblies, 
together with 6 electrical simulators and 20 guard heaters, are em- 
placed 420 m below the surface in the Climax granite at the 
Nevada Test Site. On June 2, 1978, Lawrence Livermore National 
Laboratory (LLNL) secured funding for the SFT-C, and complet- 
ed spent fuel emplacement May 28, 1980. This multi-year duration 
test is located in a remote area and is unattended much of the time. 
An extensive array of radiological safety and geotechnical instru- 
mentation is deployed to monitor the test performance. A dual min- 
icomputer-based data acquisition system collects and processes data 
from more than 900 analog instruments. This report documents the 
design and functions of the hardware and software elements of the 
Data Acquisition System and describes the supporting facilities 
which include environmental enclosures, heating/air-conditioning/ 
humidity systems, power distribution systems, fire suppression sys- 
tems, remote terminal stations, telephone/modem communications, 
and workshop areas. 9 figures. 


4287 (SAND—82-0664-Vol.2-App.-Pt.2, pp 359-391) 
Subseabed nuclear waste disposal: conceptual ship description. 
Miller, M.M. (Massachusetts Inst. of Tech., Cambridge); 
Chryssostomidis, C.; Shirley, C.G. Jul 1982. NTIS, PC 
A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Concepts for transporting radioactive waste by ship from a 
specialized port facility to an ocean site for disposal in the sub- 
seabed have been investigated to develop a reference transportation 
system for risk analysis purposes. The investigation included ship 
design requirements, radioactive material storage methods, and 
methods of handling this material during loading at the port and in 
preparation for emplacement in the subseabed. In this phase of the 
work, emplacement of free-fall penetrators was assumed. The 
design concept has been developed from a review of existing and 
developing technologies for handling and storage of radioactive 
materials and from considerations of shipboard conditions. The con- 
cept incorporates transfer casks for loading the ship with assembled 
penetrators, a water pool for storage aboard ship while in transit, 
and individual drop stations in the pool for the penetrators. The 
concept is described at a level of detail which elucidates the main 
ideas; the direction of further analyses which would be required in 
order to carry concept development forward is also indicated. 


0510 Marketing And Economics 
REFER ALSO TO CITATION(S) 4281, 4492 


4288 (GJBX—220-82) Summary history of domestic 
uranium procurement under US Atomic Energy Commission 
contracts. Final report. Albrethsen, H. Jr.; McGinley, F.E. 
(Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). Sep 1982. Contract AC13-76GJ01664. 162p. NTIS, 
PC A08/MF AO1. Order Number DE83001355. 

During the period 1947 through 1970, the Atomic Energy 
Commission (AEC) fostered the rapid development and expansion 
of the domestic uranium mining and milling industry by providing a 
market for uranium. Some thirty-two miiis were constructed during 
that period to produce UsOs concentrates for sale to the AEC. In 
addition, there were various pilot plants, concentrators, upgraders, 
heap leach, and solution mining facilities that operated during the 
period. The purpose of this report is to compile a short narrative 
history of the AEC’s uranium concentrate procurement program 
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and to describe briefly each of the operations that produced urani- 
um for sale to the AEC. Contractual arrangements are described 
and data are given on quantities of UsOs purchased and prices paid. 
Similar data are included for V2Os, where applicable. Mill and 
other plant operating data were also compiled from old AEC re- 
cords. These latter data were provided by the companies, as a con- 
tractual requirement, during the period of operation under AEC 
contracts. Additionally, an effort was made to determine the pres- 
ent status of each facility by reference to other recently published 
reports. No sites were visited nor were the individual reports re- 
viewed by the companies, many of which no longer exist. The au- 
thors relied almost entirely on published information for descrip- 
tions of facilities and milling processes utilized. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 4244, 4249, 4252, 4257, 4274, 4275, 4281, 
4283, 4285, 4287, 4496, 4498, 4499, 4500, 4501, 4502, 4504, 4508, 4528, 4528, 
4549, 4549, 5068, 5082, 5322, 5650, 5651, 5652, 5673, 5681, 5691, 5693, 5710, 
5745, 6138, 6139, 6141, 6142, 6277, 6279, 6289, 6293, 6298 


4289 (ANL—82-10) Measurement of leaching from sim- 
ulated nuclear-waste glass using radiotracers. Bates, J.K.; Jar- 
dine, L.J.; Steindler, M.J. (Argonne National Lab., IL 
(USA)). 1982. Contract W-31-109-ENG-38. 72p. NTIS, 
PC A04/MF AO1. Order Number DE83003340. 

Portions of document are illegible. 

The use of radiotracer spiking as a method of measuring the 
leaching from simulated nuclear-waste glass is shown to give results 
comparable with other analytical detection methods. The leaching 
behavior of *Sr, ‘Ru, '**Ba, '°7Cs, '*1Ce, **Eu, and other iso- 
topes is measured for several defense waste glasses. These tests 
show that radiotracer spiking is a sensitive, multielement technique 
that can provide leaching data, for actual waste elements, that are 
difficult to obtain by other methods. Additionally, a detailed proce- 
dure is described that allows spiked glass to be prepared with a 
suitable distribution of radionuclides. 


(ANL—82-11) Hydration process of nuclear-waste 
adie an interim report. Bates, J.K.; Jardine, L.J.; Steindler, 
M.J. (Argonne National Lab., IL ‘(USA)). Jul 1982. Con- 
tract W-31-109-ENG-38. 36p. NTIS, PC A03/MF AOl1. 
Order Number DE83002320. 

Portions of document are illegible. 

Aging of simulated nuclear waste glass by contact with a 
controlled-temperature, humid atmosphere results in the formation 
of a double hydration layer penetrating the glass, as well as the for- 
mation of minerals on the glass surface. The hydration process can 
be described by Arrhenius behavior between 120 and 240°C. Re- 
sults suggest that simulated aging reactions are necessary for dem- 
onstrating that nuclear waste forms can meet projected Nuclear 
Regulatory Commission regulations. 16 figures, 4 tables. 


4291 (BNL—31621) Evaluation of a radioactive con- 
crete waste form recovered from an ocean dumpsite. Colom- 
bo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 17p. 
(CONF-820303—42). NTIS, PC A02/MF AOl. Order 
Number DE83002202. 

From Waste management conference; Tucson, AZ, USA (8 
Mar 1982). 

Little dissolution of the concrete waste form in the ocean en- 
vironment occurred as evidenced by a maximum waste package 
weight loss of approximately 5%. Water loss through evaporation 
during curing and dissolution of calcium hydroxide in disposal or 
inaccuracy of the initial weighing are believed to be responsible for 
the apparent weight loss. A conservative estimate that assumes a 
constant 0.33%/yr weight loss due solely to cement-phase dissolu- 
tion predicts that it would require a minimum of 300 years in this 
environment before the concrete waste form would lose its integri- 
ty. The measured compression strength of the concrete waste form 
is in the range expected for concrete formulations. This indicates 
the absence of appreciable attack which is also supported by the 
observation that negligible deterioration of the waste form surface 
has occurred. The concrete waste form contained Cs-137, Cs-134, 
and Co-60. Based on the assumed initial Cs-137 distribution in the 
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waste form, a bulk leach rate for this radionuclide of 2.4x10~* g/ 
(cm?-day) was calculated. This corresponds to an average fraction- 


al activity loss rate of 3.7x10~? per year (neglecting decay). 7 fig- 
ures, 1 table. 


4292 (BNL-NUREG—31894) Irradiation effects in the 
storage and disposal of radioactive ion-exchange resins. 
Swyler, K.J.; Dodge, C.E.; Dayal, R.; Weiss, A.J. (Brook- 
haven National Lab., NY (USA). 1 1982. Contract 


Upton, 

ACO02-76CH00016. Op. (CONF-821107—12). NTIS, 
A02/MF A01. Order Number DE83001311. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Portions of document are illegible. 

Research is under way to characterize the effects of self-irra- 
diation on radwastes which may be generated when organic ion-ex- 

decontamina- 


emphasized. Initial experiments do not yet indicate substantial radi- 
ation dose-rate effects on radiolytic gas yields or acid product for- 
mation, when (fully swollen) sulfonic acid resins are irradiated in a 
sealed air environment. At the same time, oxygen gas is removed 
from the environment of irradiated resins. Interaction between mild 
steel coupons and acidic species produced in the irradiation induced 
decomposition of sulfonic acid resin results in irradiation enhanced 
corrosion. Corrosion rates depend on radiation dose rate, moisture 
content and resin chemical loading. In some cases, corrosion rates 
decrease with time, suggesting depletion of acidic species within 
the resin bed, or a synergistic interaction between resin and corro- 
sion coupon. Implications of these and other results on evaluating 
field behavior of radwaste containing ion-exchange media are dis- 
cussed. 4 figures, 2 tables. 


4293 (BNL-NUREG—31901) Correlation of **’Cs lea- 
chability from small-scale to waste forms. Morcos, 
N.; Dayal, R.; Milian, L.; Weiss, A.J. (Brookhaven National 
Lab., Upton, NY (USA)). 1982. Contract AC02-76CHO00016. 
12p. (CONF-821107—14). NTIS, PC A02/MF A01. Order 
Number DE83001309. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Portions of document are illegible. 

A study correlating the leachability of *7Cs from small-scale 
to large-scale cement forms was performed. The waste forms con- 
sisted of (a) organic ion exchange resins incorporated in Portland I 
cement, with a waste-to-cement ratio of 0.6 and a water-to-cement 
ratio of 0.4 (as free water) and (b) boric acid waste (12% solution) 
incorporated in Portland III cement, with a waste-to-cement ratio 
of 0.7. °7Cs was added to both waste types prior to solidification. 
The sample dimensions varied from 1 in. x 1 in. to 22 in. x 22 in. 
(diameter x height). Leach data extending over a period of 260 days 
were obtained using a modified IAEA leach test. A method based 
on semi-infinite plane source diffusion model was applied to inter- 
pret the leach data. A derived mathematical expression allows pre- 
diction of the amount of '°7Cs leached from the forms as a function 
of leaching time and waste form dimensions. A reasonably good 
agreement between the experimental and calculated data was ob- 
tained. 4 figures, 6 tables. 


4294 (BNL-NUREG—31929) Leach behavior and me- 
chanical-integrity studies of irradiated Epicor-II waste prod- 
ucts. Barletta, R.E.; Swyler, K.J.; Chan, S.F.; Davis, R.E. 
(Brookhaven National Lab., Upton, NY (USA)). 1982. Con- 
tract AC02-76CH00016. 5p. (CONF-820933—7). D. Order 
Number DE83001308. 

From International conference on radioactive waste manage- 
ment; Winnipeg, Manitoba, Canada (12 Sep 1982). 

Portions of document are illegible. 

The leachability of Cs and Sr from cement solidified ion ex- 
change media claimed to be representative of the Epicor-II pre- 
filters (D-mix) is presented. The Cs and Sr release is significantly 
lower than that typically observed for organic ion exchange resin/ 
cement composites. The effect of radiation up to a total dose of 10’ 
Gy upon the leachability and mechanical integrity (as measured by 
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MCC-11) of D-mix/cement composites has been investigated. No 
deleterious effects were found. 6 figures. 


4295 (DOE/BC/10332—T2) Removal of radium from 
aqueous solutions. Chintawongvanich, P. (New Mexico 
State Univ., Las Cruces (USA)). May 1982. Contract AS19- 
80BC10332. 79p. NTIS, PC A05/MF AO1. Order Number 
DE83001914. 

Thesis. Portions of document are illegible. 

Adsorption of radium from aqueous solution with montmor- 
illonite clay was investigated. Adsorption isotherm data of the 
radium and montmorillonite clay system were developed and fitted 
to both the Langmuir and Freundlich isotherm equations. The 
Langmuir isotherm equation was determined to be q = 6.700 C/1 
+ 8.447 x 10°5C and the Freundlich isotherm equation is q = 
45.431 C/sup 1/1.401/. A rotary precoat filtration technique was 
used for dewatering the slurries of the montmorillonite clay and 
diatomaceous earth mixture. The rate of filtration was found to be a 
function of the weight percent of the clay, applied vacuum, drum 
speed and precoat thickness. The functional relationship is of the 
form Q = (0.682 + 0.035 X; - 0.014 X2 + 0.140 Xs + 0.007 
XiX2)/1 + (3.744 - 0.767 Xs + 0.079 X:X2)C* * 15 figures, 11 
tables. 


4296 (DOE/ID/12252—T2) Evaluating public involve- 
ment in the National Low-Level Radioactive Waste 

ment Program. (Keystone Center, CO (USA)). Sep 1982. 
Contract FG07-811D12252. 62p. NTIS, PC A04/MF AOl. 
Order Number DE83001261. 

The Department of Energy contracted with the Keystone 
Center to evaluate the effectiveness of the National Low-Level Ra- 
dioactive Waste Management Program's public-involvement efforts. 
The Center chose six evaluators with diverse training and experi- 
ence related to low-level waste management and public-participa- 
tion programs. Keystone’s evaluation was based on (a) observations 
by the evaluators who attended the National Program-sponsored 
strategy review meetings and fairs; (b) interviews with low-level 
waste generators, local government officials, state legislators, 
public-interest groups, and members of the general public; and (c) 
observations of the final National Program strategy task force meet- 
ing. The evaluators concluded that, overall, the public-participation 
processes yielded some very positive results - for policy develop- 
ment and for DOE and the EG and G staff. They judged the strat- 
egy document to be complete, concise, and helpful to public dia- 
logue on low-level waste issues. They also made specific recom- 
mendations for improvements to the public-participation program. 


4297 (DOE/NBM—2021336) Tennessee State Briefing 


Book for low-level radioactive-waste management. (Southern 
States Energy Board, Atlanta, GA (USA)). Aug 1981. Con- 
tract AC07-76I1D01570. 190p. NTIS, PC A09/MF AO1. 
Order Number DE82021336. 

Portions of document are illegible. 

The Tennessee State Briefing Book is one of a series of State 
briefing books on low-level radioactive waste management prac- 
tices. It has been prepared to assist State and Federal Agency offi- 
cials in planning for safe low-level radioactive waste disposal. The 
report contains a profile of low-level radioactive waste generators 
in Tennessee. The profile is the result of a survey of NRC licensees 
in Tennessee. The briefing book also contains a comprehensive as- 
sessment of low-level radioactive waste management issues and 
concerns as defined by all major interested parties including indus- 
try, government, the media, and interest groups. The assessment 
was developed through personal communications with representa- 
tives of interested parties, and through a review of media sources. 
Lastly, the briefing book provides demographic and socioeconomic 
data and a discussion of relevant government agencies and activi- 
ties, all of which may impact waste management practices in Ten- 
nessee. 


4298 (DOE/NE—0017-1) Spent fuel and radioactive- 
— inventories, projections, and characteristics. (Oak 
—_. National Lab., TN (USA)). Oct 1982. Contract W- 
ENG-26. 350p. NTIS, PC A15/MF AOl. Order 
se seston DE83001800. 
Portions of document are illegible. 
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Current inventories and characteristics of commercial spent 
fuels and both commercial and US Department of Energy radioac- 
tive wastes were compiled, based on the most reliable information 
available from government sources and the open literature, techni- 
cal reports, and direct contacts. Future waste and spent ftel to be 
generated over the next 40 years, and characteristics of these mate- 
rials are also presented, based on a present DOE/EIA projection of 
US commercial nuclear power growth and expected defense-related 
and industrial and institutional activities. Materials considered, on a 
chapter-by-chapter basis, are: spent fuel, high-level waste, transur- 
anic waste, low-level waste, remedial action waste, active uranium 
mill tailings, airborne waste, and decommissioning. For each cate- 
gory, current and projected inventories are given through the year 
2020. The land usage requirements are given for storage/disposal of 
low-level and transuranic wastes, and for the present inventories of 
inactive uranium mill tailings. For each waste category the radioac- 
tivity and thermal power are calculated. Isotopic compositions and 
cost data are given for each waste type and for spent fuel. 


4299 (DOE/NE—0045) Low-level radioactive-waste 
compacts. Status report as of July 1982. (USDOE Assistant 
Secretary for Nuclear Energy, Washington, DC. Office of 
Terminal Waste Disposal and Remedial Action). Jul 1982. 
373p. NTIS, PC A16/MF AOl. Order Number 
DE83002500. 

Portions of document are illegible. 

The Low-Level Radioactive Waste Policy Act (P.L. 96- 
573), enacted in December 1980, established as federal policy that 
states take responsibility for providing disposal capacity for low- 
level radioactive waste (LLW) generated within their borders, 
except for defense waste and Federal R and D. At the request of 
Senator James A. McClure, Chairman of the Senate Committee on 
Energy and Natural Resources, DOE has documented the progress 
of states individually and collectively in fulfilling their responsibil- 
ities under the Public Law. Regionalization through formation of 
low-level waste compacts has been the primary vehicle by which 
many states are assuming this responsibility. To date seven low- 
level waste compacts have been drafted and six have been enacted 
by state legislatures or ratified by a governor. As indicated by na- 
tional progress to date, DOE considers the task of compacting 
achievable by the January 1, 1986, exclusionary date set in law, al- 
though several states and’ NRC questioned this. 


4300 (DOE/NE/44146—T2) Building the institutional 
capacity for managing commercial high-level radioactive 
waste. (National Academy of Public Administration, Wash- 
ington, DC (USA)). May 1982. Contract AC01-81NE44146. 
6lp. NTIS, PC A04/MF A0O1. Order Number DE83001125. 

Portions of document are illegible. 

In July 1981, the Office of Nuclear Waste Management of 
the Department of Energy contracted with the National Academy 
of Public Administration for a study of institutional issues associat- 
ed with the commercial radioactive waste management program. 
The two major sets of issues which the Academy was asked to in- 
vestigate were (1) intergovernmental relationships, how federal, 
state, local and Indian tribal council governments relate to each 
other in the planning and implementation of a waste management 
program, and (2) interagency relationships, how the federal agen- 
cies with major responsibilities in this public policy arena interact 
with each other. The objective of the study was to apply the per- 
spectives of public administration to a difficult and controversial 
question - how to devise and execute an effective waste manage- 
ment program workable within the constraints of the federal 
system. To carry out this task, the Academy appointed a panel 
composed of individuals whose background and experience would 
provide the several types of knowledge essential to the effort. The 
findings of this panel are presented along with the executive sum- 
mary. The report consists of a discussion of the search for a radio- 
active waste management strategy, and an analysis of the two 
major groups of institutional issues: (1) intergovernmental, the rela- 
tionship between the three major levels of government; and (2) 
interagency, the relationships between the major federal agencies 
having responsibility for the waste management program. 
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4301 (DOE/TIC—3397) Airborne radioactive effluents: 
releases and processing. Grissom, M.C. (ed.). ent of 
Energy, Oak Ridge, TN (USA). Technical Information 
Center). Oct 1982. 245p. NTIS, PC All/MF AOl. Order 
Number DE82012264. 

This bibliography contains 870 citations on airborne radioac- 
tive waste included in the Department of Energy’s Energy Data 
Base from January 1981 through August 1982. These citations are 
to research reports, journal articles, books, patents, theses, and con- 
ference papers from worldwide sources. Five indexes, each preced- 
ed by a brief description, are provided: Corporate Author, Personal 
Author, Subject, Contract Number, and Report Number. 


4302 (EGG/LLWMP—11T) 1980 state-by-state assess- 
ment of low-level radioactive wastes shipped to commercial 

sites. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jun 1982. Contract AC07-761D01570. 113p. NTIS, 
PC A06/MF AO1. Order Number DE83002644. 

Information is presented on the volumes, curie values, 
sources, and disposal of low-level radioactive wastes (LLW) in 
each state. The wastes are segmented into 2 broad categories - insti- 
tutional/industrial and commercial power reactor wastes. The vol- 
umes and curie values were obtained from the commercial site op- 
erators. The percentage of LLW disposed of at each of the 3 oper- 
ating disposal sites located at Barnwell, SC, Beatty, NV, and Rich- 
land, WA are included. (DMC) 


4303 (EIR—447) Data base for a site-specific migration 
analysis radioactive elements out of a waste repository. Ha- 
dermann, J. (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland)). Nov 1981. 33p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE83900241. 

Migration analysis is of considerable importance in long-term 
safety analysis of radioactive waste repositories. In a first step our 
plans are to calculate transport of radionuclides using data - as far 
as possible - for an undisturbed hydrogeology. Thereby a reference 
case is defined. In a later step, possible events and processes can be 
considered leading to a deviation from the reference case. The pres- 
ent work gives the data base for a selected part of a comprehensive 
geosphere transport calculation. We restrict ourselves to a critical 
evaluation of parameters pertinent to the migration analysis of the 
245Cm chain. This includes the important nuclide **7Np. For the 
first time we are able to perform a site specific calculation for re- 
positories planned in deep geologic formations in Switzerland. The 
well-known fact that the data basis is extremely sparse is pointed 
out once more and concretized in detail. 


4304 (ENICO—1123) Attrition, elutriation, and growth 
of particles produced in fluidized-bed waste calciners. Mc- 
Donald, F.N. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Sep 1982. Contract AC07-79ID01675. 57p. NTIS, 
PC A04/MF AO1. Order Number DE83002731. 

The Idaho Chemical Processing Plant reduces the volume of 
high-level liquid radioactive wastes in a fluidized bed to produce a 
granular calcine product. In the past, difficulties have been experi- 
enced in controlling the product's particle size when processing 
certain blends of sodium-bearing waste. Therefore, experiments in 
attrition, elutriation, and particle growth were done to characterize 
how best to control these three parameters. 15 figures, 16 tables. 


4305 (GSF-T—105) Community development: deep-level 
stratification. 1979 annual report of the Karlsruhe Nuclear 
Research Center. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H. Muenchen (Germany, F.R.). Inst. fuer 
Tieflagerung; Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). 1979. 42p. (In German). (KFK—3036). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82903867. 

Portions of document are illegible. 

Information is given on the study, design, and construction 
of chambers and structures for weakly and moderately active radio- 
active waste disposal as well as highly active waste, including tabu- 
lated data on mechanical stability and underground migration of 
waste in rock. Also described is the design of apparatus for trans- 
port. A list of publications sponsored by the Institute is included. 16 
figures. 
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4306 (GSF-T—132) Community dev 
stratification. 


Research Center. Society and environmental 
studies. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen (Germany, F.R.). Inst. fuer Tieflagerung; 
a eee Karlsruhe G.m.b.H. (Germany, 
F.R.)). 1980. 46p. (In German). (KFK—3245). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82903866. 

Portions of document are illegible. 

A description is given of studies undertaken at the Institute 
on the development and study of waste disposal systems for radio- 
active waste products, including a classification of waste products, 
equipment safety, and future projects. Also included is a list of pub- 
lications sponsored by the Institute. 25 figures, 10 tables. 


4307 (HEDL-SA—2759) US experience with acid diges- 
tion of combustible transuranic wastes. Allen, C.R.; Lerch, 
R.E. (Hanford Engineering Devel it Lab., Richland, 
WA (USA)). Sep 1982. Contract AC06-76FF02170. 2ip. 
(CONF-820968—1). NTIS, PC A02/MF AOI. Order 
Number DE83000510. 

From Commission of the European Communities seminar on 
the acid digestion process for radioactive waste treatment; Geel, 
Belgium (28 Sep 1982). 

Portions of document are illegible. 

Contaminated transuranic waste from a plutonium finishing 
plant has been processed in a waste treatment demonstration plant, 
the Radioactive Acid Digestion Test Unit (RADTU) located at 
Hanford, Washington, USA. Waste treatment experience, including 
process and equipment performance, the behavior of plutonium in 
the system, and chemical and nuclear safety are all discussed. The 
complementary relationship of this research and development to 
that at the ALONA pilot plant in Mol, Belgium is noted. 7 figures, 
4 tables. 


(HEDL-TME—81-43) Assessment of spent-fuel 
waste-form/stabilizer alternatives for geologic disposal. Ein- 
ziger, R.E.; Himes, D.A. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Jun 1982. Contract 
AC06-76FF02170. 17ip. NTIS, PC A08/MF A0Ol. Order 
Number DE83002458. 

Portions of document are illegible. 

The Office of Nuclear Waste Isolation (ONWI) is studying 
the possibility of burying canisterized unreprocessed spent fuel in a 
deep geologic repository. One aspect of this study is an assessment 
of the possible spent fuel waste forms. The fuel performance por- 
tion of the Waste Form Assessment was to evaluate five candidate 
spent fuel waste forms for postemplacement performance with em- 
phasis on their ability to retard the release of radionuclides to the 
repository geology. Spent fuel waste forms under general consider- 
ation were: (1) unaltered fuel assembly; (2) fuel assembly with end 
fittings removed to shorten the length; (3 rods vented to remove 
gases and resealed; (4) disassembled fuel bundles to close-pack the 
rods; and (5) rods chopped and fragments immobilized in a matrix 
material. Thirteen spent fuel waste forms, classified by generic sta- 
bilizer type, were analyzed for relative in-repository performance 
based on: (1) waste form/stabilizer support against lithostatic pres- 
sure; (2) long-term stability for radionuclide retention; (3) minimiza- 
tion of cladding degradation; (4) prevention of canister/repository 
breach due to pressurization; (5) stabilizer heat transfer; (6) the sta- 
bilizer as an independent barrier to radionuclide migration; and (7) 
prevention of criticality. The waste form candidates were ranked as 
follows: (1) the best waste form/stabilizer combination is the intact 
assembly, with or without end bells, vented (and resealed) or un- 
vented, with a solid stabilizer; (2) a suitable alternative is the com- 
bination of bundled close-packed rods with a solid stabilizer around 
the outside of the bundle to resist lithostatic pressure; and (3) the 
other possible waste forms are of lower ranking with the worst 
waste form/stabilizer combination being the intact assembly with a 
gas stabilizer or the chopped fuel. 
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4309 ((DO—10105) Environmental evaluation of alter- 
natives for long-term management of Defense high-level radio- 
active wastes at the Idaho Chemical Processing Plant. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1982. 
Contract AC07-791D01675. 665p. NTIS, PC A99/MF AOl1. 
Order Number DE83002504. 

Portions of document are illegible . 

The U.S. Department of Energy (DOE) is considering the 
selection of a strategy for the long-term management of the defense 
high-level wastes at the Idaho Chemical Processing Plant (ICPP). 
This report describes the environmental impacts of alternative strat- 
egies. These alternative strategies include leaving the calcine in its 
present form at the Idaho National Engineering Laboratory 
(INEL), or retrieving and modifying the calcine to a more durable 
waste form and disposing of it either at the INEL or in an offsite 
repository. This report addresses only the alternatives for a pro- 
gram to manage the high-level waste generated at the ICPP. 24 fig- 
ures, 60 tables. 


4310 (INIS-mf—7223, pp vp) IAEA's response to cur- 
rent issues in management of low/Intermediate-level radioac- 
tive wastes. Heinonen, J.U.; Tsyplenkov, V.S. (Division of 
Nuclear Fuel Cycle, International Atomic Energy Agency, 
Vienna, Austria). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4311 (INIS-mf—7223, pp vp) Work of the Danish 
safety authorities on safety criteria for radioactive waste 
management. Emmersen, P. (Danish National Agency of 
Environmental Protection, Copenhagen, Denmark). 1982. 
Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4312 (INIS-mf—7223, pp vp) Development of alterna- 


tive treatments. Thegerstroem, C. (Studsvik Energiteknik 
AB, Nykoeping, Sweden). 1982. Dep. NTIS (US Sales 
Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4313 (INIS-mf—7223, pp vp) Radwaste systems of the 
nineties. Christensen, H.; Gustavsson, B.; Lundgren, K. (AB 
ASEA-ATOM, Vesteraas, Sweden). 1982. Dep. NTIS (US 
Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4314 (INIS-mf—7223, pp vp) Solidification techniques 
and product properties. Bonnevie-Svendsen, M. (Institute for 
Energy Technology, Kjeller, Norway). 1982. Dep. NTIS 
(US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4315 (INIS-mf—7223, pp vp) On-site storage of low 
and medium level waste. Pettersson, S. (State Power Board, 
Vaellingby, Sweden). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4316 (INIS-mf—7223, pp vp) Solidification plant for 
Loviisa NPS. Kallonen, 1. (Imatran Voima Oy, Helsinki, 
Finland). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4317 (INIS-mf—7223, pp vp) Nuclear power waste: 
types, amounts, characteristics, special treatment, risk assess- 
ment. Rydell, N. (National Council for Radioactive Waste, 
Stockholm, Sweden). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 
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4318 (INIS-mf—7223, pp y). Hazardous waste manage- 
— in the Nordic countries. Industry. Treatment methods 
and legislation. Pfister, K. (Ministry of the Interior, Envi- 
ronmental Protection Department, Helsinki, Finland). 1982. 
Dep. NTIS (US Sales Only). 
From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4319 (INIS-mf—7223, pp vp) Nuclear waste from reac- 
tor operation. Nordic experiences. Forsstroem, H. (Swedish 
Nuclear Fuel Supply Company, Stockholm, Sweden). 1982. 
Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4320 (INIS-mf—7223, pp vp) Management and storage 
of radioactive waste from nuclear power reactors from the 
safety authorities’ point of view. Larsson, A. (Swedish Nu- 
clear Power Inspectorate, Stockholm, Sweden). 1982. Dep. 
NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4321 (INIS-mf—7223, pp vp) Radioactive waste man- 
agement and radiation protection. Boge, R. (National Insti- 
tute of Radiation Protection, Stockholm, Sweden). 1982. 
Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4322 (INIS-mf—7223, pp vp) Plans for final disposal of 
reactor waste in Finland. Niininen, H. (Imatran Voima OY, 
Environmental Engineering, Helsinki Finland). 1982. Dep. 


NTIS (US Sales Only). 


From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4323 (INIS-mf—7223, pp vp) Conceptual design of 
Danish repository for low- and medium-level radioactive 
waste. Brodersen, K. (Risoe National Laboratory, Roskilde, 
Denmark). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4324 (INIS-mf—7223, pp vp) Radioactive waste from 
society's point of view. Lindh, G. (Ministry of Industry, 
Stockholm, Sweden). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4325 (INIS-mf—7223, pp vp) Organizing man- 
agement in Finland. Raumolin, H. (TVO Power Co., Soc hipne, 
Finland). 1982. Dep. NTIS (US Sales Only). 

From Nordic symposium on reactor waste; Kungaelv, 
Sweden (14 Sep 1981). 


4326 (Juel-Conf—24, pp 17-26) Underground storage of 
radioactive wastes in salt deposits in the Federal Republic of 
Germany. Albrecht, E. Mar 1981. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. 

In Present topics of nuclear energy. 

It can be assumed that by the time the federal final storage 
facility for radioactive wastes will be installed, reliable and accept- 
able solutions will also be available for the storage of high-level ra- 
dioactive waste. Today there are already safe and reliable technol- 
ogies for the storage of low-level and medium-level radioactive 
waste. As in any young technology, also in nuclear engineering and 
especially in the last link of the nuclear fuel cycle - the develop- 
ment is pushed forward with vigour, in order to improve and opti- 
mize again the solutions, in particular with regard to safety. 
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(Juel-Conf—42-Vol.1) Proceedings of the interna- 

chemistry and process engineering for high- 

Odoj, R.; Merz, E. (eds.). 

(Kernforschungsanlage Juelich G.m. t. H. (Germany, F.R.). 

Inst. fuer Chemische baa a Gesellschaft Deutscher 

Chemiker, Frankfurt am Main (Germany, F.R.). Fach- 

gruppe Nuklearchemie). Jun 1981. 550p. (In several lan- 

—. (CONF-810650—Vol.1). NTIS (US Sales Only), 
A24/MF AO1. Order Number DE82905136. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Portions of document are illegible. 

Fifty one papers were presented at the International Sympo- 
sium on Chemistry and Process Engineering for High-Level Liquid 
Waste Solidification. Volume I of this Proceedings has 28 papers, 
of which 19 have been abstracted and indexed and have been title 
listed. The seminar covered four topics, solidification, process and 
product chemistry, waste product forms, and waste containment re- 
quirements. (ATT) 


4328 (Juel-Conf—42-Vol.1, pp 1-11) High level waste 
solidification: the future. Grover, J.R. (AERE, Harwell, 
England). Jun 1981. NTIS (US Sales Only), PC A24/MF 
AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The paper reviews the developments in solidification tech- 
nology since the compilation and publication in 1977 of the IAEA 
Technical Reports Series No. 176 Techniques for the solidification 
of High Level Wastes. New processes and concepts which have 
been proposed since 1977 are discussed. The paper then considers 
the future, and the developments which will be required in solidif- 
cation technology as the arisings of high level wastes increase sig- 
nificantly during the next twenty years. The need for an overall 
systems approach to high level waste management is stressed, link- 
ing togeter the reprocessing, solidification, storage, transport and 
disposal. Particular attention is focussed on the requirements for the 
final waste form in relation to the geological disposal environment 
and the implications of this on the choice of solidification process. 


4329 (Juel-Conf—42-Vol.1, pp 12-34) Marcoule vitrifi- 
cation shop: 30 months service. Moncouyoux, J.P.; Hugony, 
P.; Pieraggi, A. Jun 1981. (In French). NTIS (US Sales 
Only), PC A24/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The Marcoule Vitrification Shop (A.V.M.) allows solidifica- 
tion of high activity wastes, which are fission products solutions, by 
the technique of vitrification which is continually improved by the 
C.E.A. This Shop is managed by the COGEMA, it is intended for 
teatment of solutions produced by the reprocessing at Marcoule of 
the spent fuel from primarily natural uranium type reactors. Since 
being put into service in June 1978, it has completed through De- 
cember 31, 1980, 39 months of active service. 


4330 (Juel-Conf—42-Vol.1, pp 35-51) Fission product 
V. 


solidification: FIPS. Dix, S.; Halaszovich, S.; Mirschi 
Jun 1981. (In German). NTIS (US Sales Only), PC A24/ 
MF AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


(Juel-Conf—42-Vol.1, pp 52-67) Vitrification of 
high level ee microwave power. Hardwick, W.H.; 
Gayler, R.; M i myn (AERE, Harwell, England). Jun 
1981. NTIS (US = Only), PC A24/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

A process for radioactive waste vitrification which exploits 
advantages peculiar to microwave heating is under development. 
The advantages claimed are the removal of the heat source from 
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the radioactive environment, the elimination of heat transfer bar- 
riers by direct coupling of the energy with the process materials, 
and the ability to evaporate liquors absorbed in a glass fibre matrix 
which constitutes the glass forming additive. This glass fibre is also 
used to filter off-gases and give a condensate free of solids. The 
fibre loaded with dried waste is converted to a homogeneous glass 
by melting using microwave power. Pilot scale equipment has been 
built and operated to demonstrate the feasibility of the concept 
using 2450 MHz radiation. Experimental results are reported. It is 
roposed to scale up the process to commercial throughout using 
896 MHz in the evaporation stage and the first tests of an 896 MHz 
powered evaporator are described. 


4332 (Juel-Conf—42-Vol.1, pp 68-82) Design of Har- 
well Joule Ceramic Melter. Robinson, K.S.; Fowler, G. 

Harwell, England). Jun 1981. NTIS (US Sales 
Only), PC A24/MF AOI. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

A large continuous glass making process has been selected at 
Harwell for development for the future generation of vitrification 
plant. The plant should fulfill the following requirements: (1) at 
least 5 to 10 years operational lifetime; (2) stable and easily con- 
trolled operation; (3) flexibility with respect to feed and precursor 
glass composition and final product form; (4) corrosion/erosion sen- 
sitive components to be replaceable. The Joule Ceramic Melter 
(JCM) has been demonstrated in the USA and continental Europe 
to offer a process capable of development to meet these require- 
ments. The Harwell J.C.M. has been designed for a throughout of 
1/2 to 1 tonnes/day of glass-forming feedstock from a melt volume 
of approximately 0.2m%, contained in a simple rectangular cavity. 
This paper discusses the design principles, melter wall heat losses, 
heat transfer equations, off-gas systems, and plant layout. It is ex- 
pected that the pilot plant J.C.M. will be ready for commissioning 
in mid-1982. 


4333 (Juel-Conf—42-Vol.1, pp 103-112) Solidification 
of radioactive waste forms and waste containment by the H I 
P O W process. Larker, H.T. (High Pressure Lab., Roberts- 
fors, Sweden). Jun 1981. NTIS (US Sales Only), PC A24/ 
MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F. R. Germ: Germany (1 
Jun 1981 

The Hot Isotactic Pressing of Waste (HIPOW) process 
offers versatile and very powerful means for making dense bodies 
even of materials with high melting pint, a characteristic common 
for very stable and corrosion resistant materials. The high tempera- 
ture processing is carried out with the material contained in a her- 
metically sealed container, thus avoiding contamination of the high 
temperature equipment. Tritium which readily passes through 
metals at temperatures above 400°C can because of the fact that the 
radioactive material is enclosed in a cold wall pressure vessel 
during the high temperature treatment be quantitatively confined in 
e.g. zircaloy blocks made from fuel hulls. A special, axially resilient 
metal container has been proposed and it enables most radioactive 
waste materials in powder or particulate form to be filled into such 
containers in an uncomplicated way, still giving reproducable shape 
of the final product. The process can also be used to manufacture a 
monolithic corrosion resistant containment of inactive material. 
Spent fuel rods could e.g. at a temperature of below 700°C be em- 
bedded in solid copper separating the rods from one another and 
with a thick wall copper encasement surrounding the array of fuel 
rods. 


4334 (Juel-Conf—42-Vol.1, pp 112-129) Laboratory ac- 
tivity in Italy in the field of vitrification of high-level wastes. 
Donato, A.; Grossi, G.; Cantale, C. (CNEN - CSN, Rome, 
Italy). Jun 1981. NTIS (US Sales Only), PC A24/MF A0O1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The laboratory activity concerning the vitrification of HLW 
is carried out at the CNEN-Casaccia Nuclear Center and is strictly 
connected to the operations of a small scale hot vitrification plant 
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remotely operated for the vitrification of actual HLW and the pro- 
duction of real high-level radioactive glass blocks (2 divided by 3 
Kg). This plant, whose name is ESTER, is placed in a hot cell of 
the ESSOR-ADECO facility at the EURATOM Center of Ispra 
and at present is tested with cold simulated HLW solutions. The 
first hot run is planned for next September. The choice of the best 
borosilicate glass formulations and the study of their characteristics 
are performed at Casaccia nuclear center. Several gass composi- 
tions have been studied and selected in connection with two HLW 
reference solutions. 


4335 (Juel-Conf—42-Vol.1, pp 130-152) Prelimianry 
experience with vitrification inactive pilot plant in Italy. Cao, 
S. (Comitato Nazionale Energia Nucleare, Rome, Italy); 
Candelieri, T.; Mataloni, P.; Risoluti, P. Jun 1981. NTIS 
(US Sales Only), PC A24/MF A01. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

ie inactive vitrification pilot plant (called TVET) has been 
installed at CNEN’s TRISAIA Center, Southern Italy, for full scale 
testing of the HLW solidification process to be applied at EUREX 
and/or ITREC, the two reprocessing pilot plants owned by 
CNEN. The applied process is based on the pot vitrification con- 
cept. The simulated HLW solution is fed to the pot at 10/20 1/h of 
average feeding rate. A 250 mm in diameter and 1.70 meter long 
vessel is employed. With 1 meter filling height, fifty liters glass 
block can be produced per batch. The glass forming additives may 
be fed to the reaction vessel in liquid phase as well as in solid form. 
A five zone induction heated furnace is employed, providing net 30 
kw/zone, at 1000 HZ frequency. The off gas cleanup system, 
which is also fully tested, includes condensation, scrubbing and Ru 
filtering. Four preliminary runs have so far been carried out, show- 
ing that a production of fifty liters glass block is achievable with 
liquid feeding rate ranging from 15 to 20 liters per hour. Feeding 
rate as high as 30 1/h can also be maintained with minor liquid 
hold up in the canister. A heating mode based on differential power 
delivery to the zones has been tested. 


4336 (Juel-Conf—42-Vol.1, pp 153-160) Status of 
HAW-Ceramic-Melting Technology at the Institute of Nucle- 
ar Affairs. Gruenewald, W.; Weisenburger, S. (Kernfors- 
chungszentrum, Karlsruhe GmbH, Germany). Jun 1981. (In 
German). NTIS (US Sales Only), PC A24/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The influence of relevant parameters on the process technol- 
ogy of a HAW-ceramic melter with fluid input of the fission prod- 
uct solution is explained. The design of the remotely controllable 
INE melter K-3 is described and its state of development is briefly 
outlined. 


4337 (Juel-Conf—42-Vol.1, pp 161-178) Electrodes for 
the direct heating of highly radioactive borosilicate glasses in 
HAW-ceramic furnaces. Weisenburger, S. (Kernforschungs- 
zentrum, Karlsruhe GmbH, Germany). Jun 1981. (In 
German). NTIS (US Sales Only), PC A24/MF A011. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4338 (Juel-Conf—42-Vol.1, pp 179-204) Inactive vitrifi- 
cation in Mol. Ceramic melting, feed and off gas system, 
pouring equipment for glassmelting. Heimerl, H. Jun 1981. 
(In German). NTIS (US Sales Only), PC A24/MF A01. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4339 (Juel-Conf—42-Vol.1, pp 205-228) Inactive 
Pamela vitrification facility in Mol; manufacture and charac- 
teristics of Vitromet products. van Geel, J. (Eurochenic, 
Mol, Belgium). Jun 1981. (In German). NTIS (US Sales 
Only), PC A24/MF AOl1. 
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From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4340 (Juel-Conf—42-Vol.1, pp 229-251) Influence of 
the flow sheet on the HLW solidification tech- 
nology. Baetsle, L.H. Jun 1981. NTIS (US Sales Only), PC 
A24/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Dusolution of UO: fuel does not create special problems but 
the introduction of Pu recycled LWR and LMFBR fuel will re- 
quire the addition of a second dissolution step to quantitatively re- 
cover plutonium and to transform the hulls and insoluble residues 
into a short term waste management problem. If process modifica- 
tions can be brought to the head-end procedures it is advisable to 
remove quantitatively the insoluble fission product (Ru, Tc, Mo, 
Pd) by high performance centrifugation and to volatilize as much 
as possible soluble RuNO(NOs) by sparging with ozone. The con- 
version of high active waste (HAW) to the high active waste con- 
centrate (HAWC) by evaporation is accompanied by some-volatil- 
ization of Ru and Cs. Addition of organic reductants e.g. formal 
dehyde, sugar and formic acid will further reduce the Ru volatiliza- 
tion. But the addition of organics increases the corrosiveness of the 
solutions. A removal of Ru from HAW prior to conversion into 
HAWC by evaporation is a commendable practice. The introduc- 
tion of salt free reagents during feed adjustment steps will decrease 
the NA content in the HLW. But the main impact of the use of salt 
free reagent will have its bearing on the LAW and ILLW treat- 
ment and conditioning. If Ru can be removed during the head-end 
steps it may be expected that calcination and vitrification processes 
will not be complicated by very elaborate off-gas control equip- 
ment. 


4341 (Juel-Conf—42-Vol.1, pp 252-276) Immobilization 
of Idaho Chemical Processing Plant high-level wastes. 
Knecht, D.A.; Berreth, J.R. (Exxon Nuclear Idaho Compa- 
ny, Inc., Idaho Falls). Jun 1981. NTIS (US Sales Only), PC 
A24/MF AO1. Contract AC07-79ID01675. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Solidifying high-level waste as a calcine and storig it in 
stainless steel bins has been a very safe and practical storage 
method at Idaho Chemical Processing Plant (ICPP). (Storing cal- 
cined commercial waste may not be practical because of greater 
heat generation.) In the future, it may be desirable to immobilize 
ICPP calcined wastes for final disposal. Studies of a glass waste 
form show that glasses formed from ICPP calcines have properties 
comparable to high-level waste glasses produced elsewhere. Of the 
ceramic immobilization products being examined for ICPP high- 
level wastes, glass-ceramics appears to be the most promising based 
on relative leach resistance, waste loading, accommodation to vary- 
ing calcine composition, and process simplicity. Process develop- 
ment work is most advanced for zirconia calcine vitrification, with 
laboratory and pilot-scale ceramic melter test at ICPP and pilot- 
and full-scale in-can melting tests at PNL. Very little process devel- 
opment work has been performed with alternate ceramic waste 
forms. Further evaluation of waste forms and processes alternative 
to glass is planned before selecting a process to immobilize ICPP 
calcined waste for final disposal. 


4342 (Juel-Conf—42-Vol.1, pp 277-302) Denitration of 
simulated fast ractor highly active liquor waste. Saum, C.J.; 
Ford, L.H.; Blatts, N. Jun 1981. NTIS (US Sales Only), PC 
A24/MF A011. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

A series of tests have been made at the Springfields Nuclear 
Laboratories of UKAEA to demonstrate the advantages of denitra- 
tion in the reduction of volatility of ruthenium during the calcina- 
tion of simulated PFR HAL. In these tests a quantity of liquor, 
both standard simulated HALL and fully denitrated HAL, have 
been evaporated to dryness at low temperature, 90°C. Samples of 
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the dried residue were then heated in air at a range of temperatures 
and the percentage weight loss and ruthenium volatility were calcu- 
lated relative to the initial dried material. The results of these calcu- 
lations show that the ruthenium volatility of the standard simulate 
is significantly higher than that of the denitrated simulate. Further- 
more, the weight loss, i.e. degree of calcination, is very much 
higher at low temperatures for the denitrated samples. This would 
lead to lower calcination temperatures with consequent advantages 
to the system. 


4343 (Juel-Conf—42-Vol.1, pp 303-320) Comparison of 
wet slurry and dry frit (crizzle) feeding of glass-formers = 
pot vitrification. Morris, J.B.; Chidley, B.E.; Walmsley, D. 
(AERE, Harwell, England). Jun 1981. NTIS (US Sales 
Only), PC A24/MF A0Ol1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The HARVEST pot vitrification process has been investigat- 
ed with the glass-formers fed either as a slurry of unreacted chemi- 
cals or as dry preformed glass frit (crizzle). The product quality is 
very good from both processes, with perhaps a slight advantage 
lying with the slurry system. This method might also be just superi- 
or in terms of cesium carry-over. However in all other major re- 
spects such as throughput, process stability and general off-gas be- 
havior, the process entailig the crizzle feed is undoubtedly to be 
preferred. A single line of plant based on a 0.6 m GMV and operat- 
ing with a dead time of 33 h per cycle can make glass at a mean 
rate of 15 kg/h, equivalent to conditioning the waste arising from 
8.5 Gw(e) of installed generating capacity. It is confidently con- 
cluded that pot vitrification based on crizzle feed of glass-formers is 
a suitable process for a production plant dealing with high level 
waste. 


4344 (Juel-Conf—42-Vol.1, pp 321-337) Equipment, op- 
eration and some results from a hot test of the CTH actinide 
separation process. Liljenzin, J.O. (Chalmers Univ. of Tech., 
Goeteborg, Sweden); Persson, G.; Bonnevie-Svendsen, M.; 
Michelsen, O.B. Jun 1981. NTIS (US Sales Only), PC A24/ 
MF AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The CTH actinide separation process has been tested by 
treating 16 1 of 10 year old waste solution from PUREX reprocess- 
ing of metallic fuel. It was in general found to operate well and, in 
some respects, slightly better than design specifications The extrac- 
tion process removed more than 99.995% of initial alpha activity. 
After the sorption steps < 150 Bq/la- and <2.5 10° Bq/1 -activi- 
ty remained in solution. The modified reversed TALSPEAK proc- 
ess used to separate Am and Cm from the lanthanides gave an Am- 
Cm product with less than 0.7% of the lanthanides and vice versa. 
This result can probably be somewhat improved by continuous ad- 
dition of lactic acid and closer pH control. 


4345 (Juel-Conf—42-Vol.1, pp 338-349) Solidification 
of high-level radioactive wastes and alpha-bearing wastes by a 
sol-gel process. Zimmer, E. (Kernforschungsanlage, Juelich 
GmbH, Germany). Jun 1981. NTIS (US Sales Only), PC 
A24/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4346 (Juel-Conf—42-Vol.1, pp 350-367) Sol-gel-derived 
waste forms. Lackey, W.J.; Angelini, P.; Arondl, W.D.; 
Bond, W.D.; Caputo, A.J.; Stinton, D.P. (Oak Ridge Na- 
tional Lab., TN). Jun 1981. NTIS (US Sales Only), PC 
A24/MF A0O1. Contract W-7405-ENG-26. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Coated waste forms of high waste loading have been suc- 
cessfully produced at Oak Ridge National Laboratory. Develop- 
ment has centered on producing particles usig simulated Savannah 
River Plant (SRP) waste. The chemical vapor deposition process is 
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being developed for coating particles with either pyrolytic carbon 
or silicon carbide in fluidized bed coaters. The followig materials 
have been successfully produced and coated: Synroc-B, Synroc-D 
(~ 70 wt % simulated SRP waste without aluminum removal plus 
30 wt % additives), 70/30 (70 wt % simulated SRP waste with alu- 
minum removal plus 30 wt % Synroc additives), 90/10 (90 wt % 
simulated SRP waste with aluminum removal plus 10 wt % ZrO.), 
and a cesium waste form (5 wt % Cs). Pyrolytic-carbon-coated par- 
ticles have shown no attack when exposed to gaseous chlorine for 6 
h at 1000°C. Aqueous leach test data of the coated waste forms 
have been below the detection limits of such sensitive analytical 
techniques as atomic absorption and inductively coupled plasma. 


(Juel-Conf—42-Vol.1, pp 368-393) Steam explo- 
sions caused by te contact of molten glass and water. Robin- 
son, C.H.; Fry, C.J. (Atomic Energy Establishment, Win- 
frith, England). Jun 1981. NTIS (US Sales Only), PC A24/ 
MF AO1. 


From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

ai explosions may occur when a hot liquid is brought 
into contact with water. This paper briefly describes the phenom- 
ena and identifies three stages, mixing, triggering and propagation, 
which are required to establish an energetic steam explosion. Ex- 
periments to investigate each of three stages, using molten glass and 
water, are described. The results indicate that the viscosity of the 
glass controls the triggering stage and that steam explosions cannot 
be triggered if the viscosity of the molten glass is greater than 0.3 
Pas. The viscosity of the glasses used for the vitrification of highly 
active wastes is significantly above this threshold value, at all oper- 
ational conditions. Consequently, in the vitrification of highly 
active wastes, contact between the molten glass and water will not 
cause a steam explosion. 


4348 (Juel-Conf—42-Vol.1, pp 394-405) Sodium titan- 
ate in solidification of radioactive wastes. Heinonen, O.J.; 
Lehto, J.; Miettinen, J.K. (Univ. of Helsinki, Finland). Jun 
1981. NTIS (US Sales Only), PC A24/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

stint of borosilicate glasses as the primary nuclear 
waste form have shown that these materials are both chemically 
and physically unstable under certain hydrothermal conditions. An 
ion exchange-ceramic process has been developed as an alternative 
for the calcination-glass processes for the solidification and stabili- 
zation of high-level liquid streams. Most attention has been given to 
the sodium form of titanate, NaTieOs to increase the selectivity for 
certain radionuclides. A ceramic synthetic rock, SYNROC, com- 
posed of several minerals, e.g. zirconolite, perovskite and hollan- 
dite, is one of the interesting potential applications of ceramic waste 
forms. Both of the large scale sodium titanate methods developed 
rely on rather expensive chemicals. In this paper, the possibility of 
synthesizing a sodium titanate from hydrated titanium oxide, an in- 
termediate produced in the sulfate process for pigments, was inves- 
tigated. The synthesized product was then tested to see the effects 
of complex forming agents, salt (NaCl) concentrations,and radiation 
on the sorption capacities. The sorption of strontium ions at pHs 
and in the presence of complex forming agents, e.g. EDTA and 
sodium citrate, is sufficiently good. Sorption of actinides and other 
fission products seems to be satisfactory even at high salt concen- 
trations. The effect of irradiation on the sorption properties of 
sodium titanate seems to be rather small. 


4349 (Juel-Conf—42-Vol.1, pp 406-429) Immobilization 
of reprocessing waste by means of titanate ion exchangers. 
Forberg, S.; Westermark, T. (Royal Inst. of Tech., Stock- 
holm, Sweden). Jun 1981. NTIS (US Sales Only), PC A24/ 
MF AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The purpose of this work was to elaborate conditions for 
sorption in titanate ion exchangers of a liquid waste from reprocess- 
ing experiments in the 1960’s on low burn up natural uranium fuel. 
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The work was done at Kjeller, Norway, where a small amount of 
this medium level waste was available. The waste was 6M with re- 
spect to nitric acid and chemically similar to HLLw, although the 
concentration of iron and uranium was higher. Guided by tests on a 
ml scale, dimethylamine was chosen for neutralization and sodium 
titanate as the bed material. Precipitations occurring at the neutral- 
ization point were mastered by a device provoking intense turbu- 
lence; clogging of the columns was evaded by neutralization to a 
modest pH. In the latest experiments, all with five 0.15 1 columns in 
series, 0.3 1 of the waste solution was neutralized to pH = 1.0 ata 
three-fold dilution. At a flow rate of 1.3 cm/min or less, the decon- 
tamination factors were in many experiments higher than: 10° for 
Sr, 107 for Cs, 105 for Pu and 104 for Am, Co, Sb and U. After an 
experiment, the influent in the head column was displaced by 
water, the bed was slurried and suctioned into a cotton bag. Caused 
by the displacing water, a transient pool of activity propagated for- 
wards reducing the total decontamination. The transport water was 
contaminated. For this reason, a system of cartridges is outlined for 
the handling of titanates from filling the columns to drying and 
packing of canisters for hot isostatic pressing. A combination of ex- 
periences and suggestions given here might result, in a hygenic 
way, in MEGANNITE, a rutile body with an inactive outer layer, 
with a million year warranty against radioactive leaching. 


4350 (Juel-Conf—42-Vol.1, pp 430-494) Leaching of so- 
lidified highly radioactive decay products: overview. Malow, 
G. (Hahn-Meitner-Institut fuer Kernforschung, Berlin, Ger- 
many). Jun 1981. (In German). NTIS (US Sales Only), PC 
A24/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4351 (Juel-Conf—42-Vol.1, pp 495-514) SYNROC: 
leaching performance and process technology. Ringwood, 
A.E.; Oversby, V.M.; Kesson, S.E. (Australian National 
Univ., Canberra). Jun 1981. NTIS (US Sales Only), PC 
A24/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The titanate ceramic wasteform SYNROC has been subject- 
ed to leaching in pure water at 95°C and 200°C. Leach-rates for 
univalent and divalent elements (Cs, Ca, Sr, Ba) are 500 to 2000 
times smaller than from a typical borosilicate glass proposed for 
radwaste immobilization. Leach-rates for multivalent elements (Nd, 
Zr, Ti, U) from SYNROC are about 10,000 times smaller than from 
borosilicate glass. SYNROC leach-rates remain essentially constant 
as waste-loading is increased from 9 to 20 wt %. A conceptual 
flow-sheet for the full-scale production of SYNROC involves 
chemical precipitation of a highly surface-active precursor material 
which acts like an ion-exchanger, absorbing HLW cations from so- 
lution. The resultant slurry is dried at 130°C and then calcined in a 
controlled atmosphere within a vertical kiln. The powder is sealed 
in a bellows-shaped stainless steel container and subjected to isosta- 
tic or uniaxial hot-pressing at temperatures of 1150 to 1200°C. The 
bellows collapse axially to contain the dense SYNROC ceramic 
monolith. These sealed cans are stacked in a large disposal canister 
for final geological disposal. The above technology may offer eco- 
nomic advantages and reduced radiological hazards when com- 
pared with borosilicate glass production. 


4352 (Juel-Conf—42-Vol.1, pp 515-532) Influence of 
metal oxides on the leach rate and crystallisation behaviour of 
waste glasses. Dalton, J.T.; Boult, K.A.; Chamberlain, H.E.; 
Marples, J.A.C. (AERE, Harwell, England). Jun 1981. 
NTIS (US Sales Only), PC A24/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Time-Temperature-Transformation curves for the initial pre- 
cipitation of the phases which occur in glasses suitable for vitrify- 
ing Magnox reactor wastes have been determined experimentally. 
The crystal phases developed in these glasses have been analyzed. 
The lithium sodium borosilicate precursors of the Magnox waste 
glasses have been melted with 2, 5, 10 and 20 wt % additions of 
various individual oxides, many typical of fission products and 
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processig additions. Samples from these melts have been leached in 
a 100°C Soxhlet test and, although some additions resulted in im- 
proved leachability compared to the base glass, in general this ad- 
vantage was lost if the glasses were crystallized by heat treatment. 
Alumina additions are exceptional in conferring improved chemical 
durability, even after cyrstallization has occurred. The UK candi- 
date glasses containing the full simulate Magnox waste do not show 
any significant loss of leach resistance after any heat treatment. 


4353 (Juel-Conf—42-Vol.2, pp 540-557) Overview on 
product forms. Merz, E. (Kernforschungsanlage, Juelich, 
Germany). Jun 1981. (In German and English). NTIS (US 
Sales Only), PC A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4354 (Juel-Conf—42-Vol.2, pp 558-575) Development 
of borosilicate glass for the vitrification facility PAMELA. 
Lutze, W. (Hahn-Meitner-Institut fuer Kernforschung, 
Berlin GmbH, Germany); Schiewer, E.; De, A.K. Jun 1981. 
(In German). NTIS (US Sales Only), PC A21/MF A0O1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4355 (Juel-Conf—42-Vol.2, pp 576-602) Hydroxylated 
ceramic waste forms and the absurdity of leach tests. Roy, R. 
(Pennsylvania State Univ., Universtiy Park). Jun 1981. 
NTIS (US Sales Only), PC A21/MF A01. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The repository pressure and temperature conditions during 
the thermal period projected in US repositories have been drastical- 
ly lowered in the last year or two to new values of say 175 +- 
50°K. Using the argument that the evidence from natural models 
indicates the most stable mineral (= ceramic) hosts for radionu- 
clides, one finds that under these new repository conditions such 
crystalline assemblages would be micas, clays, zeolites and other 
hydrated minerals, plus the tetravalent anhydrous oxide families. A 
waste form consisting of specific hydroxylated candidate phases can 
be made via a simple in-can technology (demonstrated by Oak 
Ridge) by reacting liquid wastes with precursor gels or phyllo or 
tektosilicates at <200°C under modest pressure within the final dis- 
posal canister. The data on the rate of reaction of typical oxide ma- 
terials to yield hydroxylated phases under these conditions show 
that the typical leach test (at 25 to 100°C in deionized water) does 
not provide a simulation of the reactions which will occur. Hence 
such tests are not only totally meaningless with respect to qualify- 
ing a waste form for its role in a repository, they can be downright 
misleading. 


4356 (Juel-Conf—42-Vol.2, pp 621-642) Receptivity of 
borosilicate glass VG 98/12 for incorporating high-level ra- 
dioactive wastes. Saidl, J.; Kahl, L. (Kernforschungszen- 
trum, Karlsruhe GmbH, Germany). Jun 1981. (In German). 
NTIS (US Sales Only), PC A21/MF A0O1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4357 (Juel-Conf—42-Vol.2, pp 643-655) FUETAP con- 
crete: an alternative radioactive waste host. Moore, J.G.; 
Rogers, G.C.; Dole, L.R.; Kessler, J.H.; Morgan, M.T.; De- 
vaney, H.E. (Oak Ridge National Lab., TN). Jun 1981. 
NTIS (US Sales Only), PC A21/MF A0Ol. Contract W- 
7405-ENG-26. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Tailored autoclaves concretes (FUETAP concretes) offer a 
number of advantages as hosts for a wide vairety of radioactive 
wastes. They are formed at low temperatures and pressures (100°C 
and 0.1 MPa) from readily available raw materials and require no 
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new processing technology. The extreme latitude in concrete for- 
mulations ensures the acceptance of the gamut of waste materials. 
The leachability of nuclides from the resulting ceramic-like con- 
cretes is quite low with essentially no prospect of pressure build-up 
from long-term self-irradiation in the final storage containers. The 
solids are thermally stable up to at least 900°C. Additional studies 
are in progress to verify that FUETAP concretes are acceptable al- 
ternative waste hosts for defense, TRU, and commercial high-level 
radioactive waste. 


4358 (Juel-Conf—42-Vol.2, pp 656-674) Compared 
quantitative determination of nuclear waste glass crystalliza- 
tion rate by light microscopy and x ray diffraction. Morlevat, 
J.P. (C.E.N., Grenoble, France); Uny, G.; Jaquet-Francil- 
lon, N. Jun 1981. NTIS (US Sales Only), PC A21/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981 

cont phases of heat treated borosilicate glass were in- 
vestigated by means of x-ray diffraction and by electron micro-anal- 
ysis (scanning electron microscopy) of a polished cross-section of 
the glass. These measurements were completed by the determina- 
tion of the total volume content that could be apprehended by 
image analysis i.e. covering precipitates at least 1 wm in size. The 
aim of this work was to set up a methodology to measure by differ- 
ent methods the corresponding volume fractions. 


4359 (Juel-Conf—42-Vol.2, pp 675-692) Diopside glass- 
ceramic material for the immobilization of radioactive wastes. 
Ninomiya, M.; Yamanaka, T.; Sakane, T.; Hora, M.; Naka- 
mura, S.; Kawamura, S. Jun "1981. NTIS (Us Sales Only), 
PC A21/MF AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Diopside glass-ceramic produced by the crystallization of the 
glasses in SiQ2-Al,O3-CaO-MgO-Fe.03-HLW system has the im- 
proved properties as waste form. In its production, the homogene- 
ous glass was made first and then it was crystallized. Crystallization 
was performed conventionally by cooling the glass melt in a ther- 
mally insulated canister without external heating equipment. The 
draining of glass in to canister was also performed as the same way 
in vitrification process. In conclusion Diopside glass-ceramic is ma- 
terial with the improved properties and easy production. 


4360 (Juel-Conf—42-Vol.2, pp 693-706) Ceramic nucle- 
ar waste forms. Jantzen, C.M.; Flintoff, J.; Morgan, P.E.D.; 
Harker, A.B.; Clarke, D.R. (Rockwell International Science 
Center, Thousand Oaks, CA). Jun 1981. NTIS (US Sales 
Only), PC A21/MF AOI. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Processing of radioactive wastes into a tailored ceramic 
monolith of the desired combination of mineralogic phases is de- 
pendent on the chemical additions, redox control and consolidation 
conditions. The waste composition controls the crystalline phases 
and determines the tailoring additives chosen. Minimization of addi- 
tives enables high waste loading whereas excess additives produce 
inert phases which provide microstructural isolation of the radio- 
phases. 


4361 (Juel-Conf—42-Vol.2, pp 713-732) SYNROC 
through melting: thermal analysis, thermogravimetry and 
crystal chemical characterization of phases. Pentinghaus, H. 
(Muenster Univ., Germany). Jun 1981. NTIS (US Sales 
Only), PC A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Synthetic rocks of different compositions have been pre- 
pared through melting in order to evaluate the technological poten- 
tial of this process (in contrast with the favored hot-pressing tech- 
nique working well below solidus temperatures). Thermal analyses 
guiding the cooling process and the optimization of the texture of 
synthetic rocks have been performed as well as thermal gravimetry 
has been applied to control mass losses due to incongruent evapora- 
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tion. The crystalline phases formed have been characterized crystal- 
chemically by means of X-ray diffraction. So far all synthetic rocks 
prepared through melting contain smaller amounts of glass. 


4362 (Juel-Conf—42-Vol.2, pp 733-766) Critical review 
of radiation effects on borosilicate glasses. Lanza, F. (CEC/ 
IRC, Ispra, Italy); Manara, A.; Antonini, M.; van Rutten, F. 
Jun 1981. NTIS (US Sales Only), PC A21/MF AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F. R. Germ Germany (1 
Jun 1981). 

In order to compare the damage produced by the different 
types of radiation and to evaluate the usefulness of the different 
types of simulation it is necessary to use a common base of meas- 
urements. The number of displacements per atom (dpa) seems to be 
the most appropriate. To calculate the number of displacements due 
to a single event it is necessary to calculate the energy spent for 
each displacement (Ed). Normally a value of 25 ev is assumed. It 
begins to appear, however, that such a value is overestimated and a 
lower one has to be assumed. With the usual value it appears that 
the most important source of displacements are the alpha-emitter 
recoils. An evaluation of the relative importance of beta rays in the 
case of a lower value of Ed is also presented. Most of the experi- 
mental values have been obtained by loading the glass with alpha 
emitters like Cm 244 and Pu 238. Some simulations have been per- 
formed using fission fragments or bombardment with accelerated 
ions. The data existing in literature on stored energy, and denstiy 
variation are presented and discussed. Particular attention is given 
to the variation of the leaching rate due to the radiation effect. 
Samples loaded with alpha emitters have given data up to 0.17dpa. 
No large variations in the leaching rate have been detected. Sam- 
ples bombarded with heavy ions show large effects which are prob- 
ably due to dose rate effects. A study on defect formation has 
shown that under electrons irradiation, formation of bubbles is pos- 
sible. Such a formation is dose rate dependent and seems to indicate 
a low Ed value. 


4363 (Juel-Conf—42-Vol.2, pp 767-783) Concept of 
final storage in geological formations. Roethemeyer, H. 
(Physikalisch-Technische Bundesanstalt, Braunschweig, 
Germany). Jun 1981. (In German). NTIS (US Sales Only), 
PC A21/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4364 (Juel-Conf—42-Vol.2, pp 784-791) Backfill bar- 
riers for nuclear waste repositories in salt. Nowak, E.J. 
(Sandia National Labs., Albuquerque, NM). Jun 1981. NTIS 
(US Sales Only), PC A21/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Backfill materials were evaluated for containment of radion- 
uclides, chemical modification of brine, and sensitivity to hydro- 
thermal conditions. Experimental conditions were relevant to nucle- 
ar waste isolation in bedded salt. They were based on geologic con- 
ditions at the site of the Waste Isolation Pilot Plant (WIPP) in 
southeastern New Mexico, USA. Conclusions are: backfill mixtures 
surrounding the waste form and canister can provide a neutral or 
slightly acidic, potentially reducing environment, prevent convec- 
tive aqueous flow, and act as an effective radionuclide migration 
barrier; bentonite is likely to remain hydrothermally stable but po- 
tentially sensitive to waste package interactions which could alter 
the pH, the ratio of dissolved ions, or the sorption properties of ra- 
dionuclide species; effects of irradiation from high level waste 
should be investigated. 


4365 (Juel-Conf—42-Vol.2, pp 792-815) Requirements 
for the disposal of high-level radioactive wastes. Warnecke, 
E.; Illi, H.; Ehrlich, D. (Physikalisch-Technische Bundesan- 
stalt, Germany). Jun 1981. NTIS (US Sales Only), PC A21/ 
MF AO. 
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From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

High-level radioactive wastes in the Federal Republic of 
Germany will be disposed of in salt deposits. Feasibility studies are 
presently being conducted in the salt dome at Gorleben. First re- 
sults have already been obtained. Existing plans depend on model 
assumptions and there is a need to adapt the final layout of the re- 
pository to the geological situation at the end of the investigations. 
As the requirements for disposal of high-level radioactive wastes 
are dependent on the geological situation, it is necessary to have a 
realistic data base for the formulation of final requirements with a 
safety analysis. The following requirements are discussed: require- 
ments for waste characterization; and requirements for disposal of 
high-level radioactive wastes and comparison with first results of 
model calculations. The latter takes into account direct radiation 
and air-borne releases, water-borne radionuclide releases, thermal 
aspects, and quality control. 


4366 (Juel-Conf—42-Vol.2, pp 816-828) Composition of 
rocks - criteria for the conditioning of high-level radioactive 
wastes. Herrmann, A.G. (Goettingen Univ., Germany). Jun 
1981. (In German). NTIS (US Sales Only), PC A21/MF 
AOl. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

ll discussion of safe burial of radwaste in rocks returns to 
the question of likely geochemical, mineralogical, and geological 
developments in the rock during the next 10° to 10° years. A scien- 
tifically well founded answer to this question will take account of 
the processes that combine to produce and to alter rocks and will 
offer more than a recital of stratigraphic data on the rock sequence. 
Every effort should be made to limit deformations and mineral re- 
actions of the rocks to a possible minimum. The intervals for repro- 
cessed waste and/or fuel elements and the fission-product concen- 
tration in the radwaste canisters must be controlled by the limits for 
deformations and mineral reactions of the rocks. 


4367 (Juel-Conf—42-Vol.2, pp 844-872) Effects of 
product properties on the final salt storage medium and the 
conditions producing it. Gies, H.; Rothfuchs, T. (Gesellschaft 
fuer Strahlen- und Umweltforschung mbH, Muenchen, Ger- 
many). Jun 1981. (In German). NTIS (US Sales Only), PC 
A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

In the final storage of high-level radioactive wastes, product 
properties occur especially heat production and radiation. In the 
following, the previously known or theoretical effects on the salt 
storage medium will be indicated. The conditions thereby resulting 
determine possibility and limitations for an optimium utilization of 
the storage medium as a geologic barrier. 


4368 (Juel-Conf—42-Vol.2, pp 873-890) Evaluation of 
barriers in a final storage site for radioactive wastes. Mem- 
mert, G. (Technische Univ., Berlin, Germany). Jun 1981. 
NTIS (US Sales Only), PC A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 


4369 (Juel-Conf—42-Vol.2, pp 891-916) Canister mate- 
rials proposed for final disposal of high level nuclear waste - a 
review with respect to corrosion resistance. Mattsson, E. 
(Swedish Corrosion Inst., Stockholm). Jun 1981. NTIS (US 
Sales Only), PC A21/MF AOI. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Spent fuel from nuclear reactors has to be disposed of either 
after reprocessing or without such treatment. Due to toxic radiation 
the nuclear waste has to be isolated from the biosphere for 300- 
1000 years, or in extreme cases for more than 100,000 years. The 
nuclear waste will be enclosed in corrosion resistant canisters. 
These will be deposited in repositories in geological formations, 


ERA VOL. 8,NO.3/ 552 


such as granite, basalt, clay, bedded or domed salt, or the sediments 
beneath the deep ocean floor. There the canisters will be exposed 
to groundwater, brine or seawater at an elevated temperature. Spe- 
cies formed by radiolysis may affect the corrosivity of the agent. 
The corrosion resistance of candidate canister materials is evaluated 
by corrosion tests and by thermodynamic and mass transport calcu- 
lations. Examination of ancient metal objects after long exposure in 
nature may give additional information. On the basis of the work 
carried out so far, the principal candidate canister materials are ti- 
tanium materials, copper and high purity alumina. 


4370 (Juel-Conf—42-Vol.2, pp 944-977) Corrosion of 
materials in a clay environment. Casteels, F. (S.C.K./C.E.N., 
Mol, Belgium); Tas, H.; Brabers, M.; Heremans, R. Jun 
1981. NTIS (US Sales Only), PC A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The candidate canister materials to be used for the storage of 
low, medium and high activity should be compatible with the dif- 
ferent possible environments. These are direct contact with clay, in- 
terstitial clay water, humid atmospheres loaded with corrosive 
products and ground water. The corrosion rates and mechanisms of 
candidate canister materials have been studied after tests carried out 
in direct contact with clay, in synthetic clay atmospheres, in inter- 
stitial clay water, in ground water and in situ in clay formations. 
Corrosion tests have been carried out at 25°C, 50°C, 100°C, 150°C, 
200°C and 300°C on the following materials: carbon and chro- 
mized steel, different grades of austenitic and ferritic stainless steels, 
nickel and super alloys, aluminiuum and its alloys, copper and 
copper alloys, Ti and its alloys. The alloys were tested in the an- 
nealed and heat-treated condition (determined by the conditioning 
process). Welded and stressed specimens were also inserted in the 
tests. The metallographic techniques have been used for the deter- 
mination of the extent of localized attack. The selection of the most 
promising candidate canister materials has been based on their 
resistance to the localized forms of attack and stress corrosion 
cracking susceptibility in the different possible environments. Ti 
and its alloys, Hastelloy C, UHB 904L and Inconel 625 possess the 
highest corrosion resistance. 


4371 (Juel-Conf—42-Vol.2, pp 978-1002) Actinide sorp- 
tion on rock minerals. Allard, B.; Andersson, K.; Rydberg, 
J. (Chalmers Univ. of Tech., Gothenburg, Sweden). Jun 
1981. NTIS (US Sales Only), PC A21/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Sorption studies have been carried out with about 20 fission 
elements and actinides on over 40 rock types and pure minerals 
with a variation of parameters such as: contact time, temperature, 
ground water pH and Eh, concentration of complex formers, salt 
content, nuclide concentration, rock composition, mineral composi- 
tion, and grain size. Conclusions are: (1) distribution coefficient 
measurements are essential for predicting radionuclide movements 
in an underground waste repository percolated by ground water; 
(2) the K/sub d/-values show little temperature and particle size 
dependence (in the investigated range), but increase drastically with 
time; (3) the K/sub d/-values for actinides highly depend on 
groundwater pH and redox conditions; (4) all actinides will mainly 
be in the tri- and tetravalent oxidation state in typical Swedish deep 
bedrock groundwater; (5) for most minerals in Swedish bedrock, 
the K/sub d/-values for the actinides will exceed 1, i.e. show reten- 
tion factors = 105 (6) several different sorption mechanisms can be 
identified, among them are ion exchange (e.g. on clay), adsorption 
(e.g. on quartz), chemisorption (e.g. on apatite), and precipitation 
(e.g. of hydroxides); and (7) K/sub d/-values will be specific for 
any selected site. 


4372 (LA—9426) Plutonium well logging with the pho- 
toneutron uranium exploration system. Baker, M.P.; Marks, 
T. (Los Alamos National Lab., NM (USA)). Sep 1982. Con- 
tract W-7405-ENG-36. 36p. NTIS, PC A03/MF AO1. Order 
Number DE83002949. 

The Los Alamos National Laboratory prototype photoneu- 
tron uranium exploration system was recently demonstrated at the 
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Hanford site near Richland, Washington, for Rockwell-Hanford 
Operations (Rockwell). The demonstration determined the field 
performance capabilities of the uranium exploration system for in 
situ, downhole measurements of transuranic waste concentrations. 
The uranium exploration system is indeed capable of detecting plu- 
tonium in the test wells at the waste sites investigated. The excel- 
lent signal-to-background ratio (15:1 in the worst case) of the 
system made positive plutonium determinations possible despite 
neutron backgrounds caused by spontaneous fission and (a,n) emit- 
ters. We present all the data collected from seven test wells and 
guidance for interpreting the data relative to the known uranium 
ore calibration of the system. The demonstration indicated no oper- 
ational difficulties in the waste site environment, and routine use by 
Rockwell personnel appears practical. 


4373 (LA-UR—82-2708) Commercial incineration dem- 
onstration. Vavruska, J.S.; Borduin, L.C. (Los Alamos Na- 
tional Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 
13p. (CONF-820978—1). NTIS, PC A02/MF AOl1. Order 
Number DE83000639. 

From DOE annual participants’ information meeting on 
Low-level Waste Management Program; Denver, CO, USA (1 Sep 
1982 

r Portions of document are illegible. 

Low-level radioactive wastes (LLW) generated by nuclear 
utilities presently are shipped to commercial burial grounds for dis- 
posal. Increasing transportation and disposal costs have caused in- 
dustry to consider incineration as a cost-effective means of volume 
reduction of combustible LLW. Repeated inquiries from the nucle- 
ar industry regarding the applicability of the Los Alamos con- 
trolled air incineration (CAI) design led the DOE to initiate a com- 
mercial demonstration program in FY-1980. Development studies 
and results in support of this program involving ion exchange resin 
incineration and fission/activation product distributions within the 
Los Alamos CAI are described. 


4374 (LA-UR—82-2971) Biological intrusion barriers 
for large-volume sites. Hakonson, T.E.; Cline, 
J.F.; Rickard, W.H. (Los Alamos National Lab., NM 
(USA); Pacific Northwest Lab., Richland, WA (USA)). 
1982. Contract W-7405-ENG-36. 22p. (CONF-820911—2). 
NTIS, PC A02/MF AO1. Order Number DE83002061. 

From Symposium on low level waste disposal; Washington, 
DC, USA (29 Sep 1982). 

Portions of document are illegible. 

intrusion of plants and animals into shallow land burial sites 
with subsequent mobilization of toxic and radiotoxic materials has 
occured. Based on recent pathway modeling studies, such intrusions 
can contribute to the dose received by man. This paper describes 
past work on developing biological intrusion barrier systems for ap- 
plication to large volume waste site stabilization. State-of-the-art 
concepts employing rock and chemical barriers are discussed rela- 
tive to long term serviceability and cost of application. The interac- 
tion of bio-intrusion barrier systems with other processes affecting 
trench cover stability are discussed to ensure that trench cover de- 
signs minimize the potential dose to man. 3 figures, 6 tables. 


4375 (MLM—3018(OP)) Joule-heated glass-furnace 
system for the incineration of low-level radioactive wastes. 
Armstrong, K.M.; Klingler, L.M.; Doty, J.W.; Kramer, 
D.P. (Mound Facility, Miamisburg, OH (USA)). 1982. Con- 
tract AC04-76DP00053. 3p. (CONF-821122—2). NTIS, PC 
A02/MF AO1. Order Number DE83001536. 

From Conference on glass and ceramic materials; Oak 
Ridge, TN, USA (8 Nov 1982). 

For the past 1-1/2 years, Mound has been preparing and 
evaluating a commercially available joule-heated glass furnace unit, 
coupled with a wet scrubbing system. The purpose of the glass fur- 
nace evaluation is to advance and document incinerator technology 
for such combustibles as solids, resins, and sludges, and to develop 
a stable waste form for subsequent disposal. Four (4) waste nonra- 
dioactive types were selected to determine the combustion efficien- 
cy of the furnace unit: (1) dry solid waste composed of paper, plas- 
tics, rubber, and cloth, (2) ion exchange resin of both the anionic 
and cationic type, (3) filter sludge composed of diatomaceous earth, 
organic cellulosic filter aid, and powdered ion exchange resin, and 
(4) cartridge filters having glass and plastic filter surfaces and non- 
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metallic cores. When completed, the combustion efficiency experi- 
ments for the nonradioactive waste-types revealed the 
ability of the furnace to easily incinerate waste at feedrates of up to 
150 Ib/hr. During the course of the experiments, combustibles in 
the offgas remained consistently low, suggesting excellent combus- 
tion efficiency. Furthermore, ash produced by the combustion 
process was effectively incorporated into the melt by convective 
currents in the glass. Future work on the glass furnace incinerator 


will include spiking the waste to determine radioisotope behavior in 
the furnace. 


4376 (NUREG/CP—0028-Vol.1) Symposium on low- 
level waste disposal: site suitability requirements. Yalcintas, 
aed Jacobs, D.G. (comps.). (Oak Ridge National Lab., 

TN (USA)). Sep 1982. Contract W-7405-ENG-26. 265p. 
(CONF-811218—). NTIS, PC A12/MF AOi - GPO $7.50. 
Order Number DE82022268. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

This document is a compi 13 papers presented at the 
Low-Level Waste Symposium on Site Suitability Requirements, the 
questions and answer periods following individual papers, and the 
panel discussions at the end of each day. The goal of the sympo- 
sium was to provide a forum for experts in a variety of fields repre- 
senting a variety of organizations. These experts were given the op- 
portunity to comment on the reasonableness and appropriateness of 
those portions of the proposed 10 CFR Part 61 that deal with site 
suitability. The following questions were to be addressed by the 
speakers and considered during discussion periods: (1) Can sites be 
found that meet the proposed criteria. (2) Would such sites be safe 
and effective sites. (3) Do the criteria eliminate safe and effective 
sites. (4) Can it be shown that a given site meets the proposed crite- 
ria. (5) Should the proposed criteria be revised. (6) Should other 
criteria on site suitability be added. 


(NUREG/CP—0028-Vol.1, pp 5-15) Introduction 
to ff CFR Part 61. Smith, R.D. (Nuclear Regulatory Com- 
mission, Washington, DC). Sep 1982. NTIS, PC Ai2/MF 
A01 - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

Comments received on proposed Part 61 are discussed brief- 
ly. The role of site suitability requirements as the screening mecha- 
nism for site selection is one of the more important applications of 
the requirements. A comparison of site suitability requirements to 
performance objectives and key aspects of the role is made. It is 
shown that site suitability requirements contribute to the achieve- 
ment of more than one performance objective. 


4378 (NUREG/CP—0028-Vol.1, pp 17-30) DOE low- 
level waste long term technology development. Barainca, M.J. 
(Dept. of Energy, Idaho Falls, ID). Sep 1982. NTIS, PC 
A12/MF AO! - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The objective of the Department of Energy’s Low-Level 
Waste Management Program is to provide a low-level waste man- 
agement system by 1986. Areas of concentration are defined as: (1) 
Waste Generation Reduction Technology, (2) Process and Han- 
dling Technology, (3) Environmental Technology, (4) Low-Level 
Waste Disposal Technology. A program overview is provided with 
specific examples of technical development. 2 figures. 


on selection of sites for land of low-level waste. 
Meyer, G.L. (Environmental Protection Agency, Washing- 
ton, DC). Sep 1982. NTIS, PC A12/MF A01 - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

This paper presented: (a) a brief historical perspective of the 
development of site selection criteria for LLW disposal sites; (b) a 
review of EPA documents which relate to and may affect site se- 
lection criteria; (c) a comparison of the site selection criteria in the 
EPA report with site selection criteria developed by others; (d) 
some practical aspects of applying site selection criteria, and (e) 
several unanswered questions about site selection. Conclusions from 


4379 (NUREG/CP—0028-Vol.1, pp 31-54) EPA views 
disposal 
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.the review were (a) There is very strong agreement on almost all 
points between the various federal, regional and international sets 
of criteria and (b) site selection criteria should include biological, 
ecological, land use/status and socio-economic factors. It appears 
that within the technical community and federal and regional orga- 
nizations involved with LLW disposal, the time is right where 
agreement on an overall set of site selection criteria for national use 
can be reached. 1 figure, 1 table. (DP) 


4380 (NUREG/CP—0028-Vol.1, pp 55-77) Public par- 
ticipation in licensing decisions: a necessary partner for tech- 
nical site suitability. Yuan, G. (Washington State Univ., 
Pullman). Sep 1982. NTIS, PC A12/MF A0li - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The technical siting requirements proposed by the Nuclear 
Regulatory Commission (NRC) are sufficiently general to allow 
consideration of a site for radioactive waste disposal in almost any 
part of the country. The requirements eliminate only extreme con- 
ditions which common sense would dictate unsuitable and empha- 
size flexibility in choosing a site and designing a facility. Although 
this approach encourages the development of new radioactive 
waste disposal sites, the NRC has not paid adequate attention to the 
political and social context in which the development of new sites 
must occur. The need to gain public acceptance of and participa- 
tion in the licensing process is treated cursorily by the NRC. Provi- 
sions for public hearings and State and Tribal reviews of siting 
issues in the licensing process are limited and ill-suited to identify- 
ing and resolving sources of controversy. The Commission must 
seek a constructive relationship with the public through its licens- 
ing requirements and by reconsidering the goals and mechanisms it 
utilizes in seeking public opinion. Both clear definition of technical 
siting requirements and public acceptance of radioactive waste dis- 
posal must be addressed if low-level radioactive waste disposal is to 
continue. 


4381 (NUREG/CP—0028-Vol.1, pp 79-97) Site suit- 
ability considerations: an industry perspective. Bradley, R.G. 
(Chem-Nuclear Systems, Inc., Bethesda, MD). Sep 1982. 
NTIS, PC A12/MF A0O1 - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

An industry reaction is provided concerning the site suitabil- 
ity requirements of the proposed 10 CFR Part 61. On the basis of 
current understandings of the proposed regulations, the compatibil- 
ity of draft Part 61 with industry's current concepts for selecting a 
licenseable site leading to deployment of existing technologies for 
establishing new waste disposal facilities is discussed. Selected ele- 
ments of the proposed regulations are identified for early clarifica- 
tion by NRC to facilitate implementation of site selection processes. 
2 tables. 


4382 (NUREG/CP—0028-Vol.1, pp 99-133) Political 
implications of siting. Gustafson, P.F. (Illinois Dept. of Nu- 
clear Safety, Springfield). Sep 1982. NTIS, PC A12/MF 
A01 - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; ca, VA, USA (8 Dec 1981). 

e political and social climate in Illinois in regard to siting 
and operating a new LLW disposal facility is fairly typical of that 
in any other state which is a major producer of LLW, and is not 
eligible to be a member of a regional LLW compact which already 
has an operating LLW disposal facility. There are several options 
open to Illinois including joining a compact or going our independ- 
ent way. Details of these options will be discussed. The rapidity of 
development of a new LLW site in Illinois, and perhaps in the 
region, will depend upon substantive progress in the decommission- 
ing of the closed LLW facility at Sheffield. Illinois is proposing to 
form a Site Selection Review Committee which will oversee the 
siting process and will propose incentives for a potential host com- 
munity. In conclusion the probability of developing a new site 
within the 1986 time-frame will be discussed. 


(NUREG/CP—0028-Vol.1, pp 135-148) Geohy- 
drologic problems at low-level radioactive waste disposal sites. 
Robertson, J.B. (Geological Survey, Reston, VA). Sep 1982. 
NTIS, PC Ail2/MF AO1 - GPO $7.50. 
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From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

Less-than-desirable geohydrologic performance has occurred 
at three commercially operated and three Department of Energy 
(DOE) operated low-level radioactive waste sites in the United 
States. Studies of these sites indicate that the problems fall into 
eight general categories: bathtub effect (water accumulation in 
filled trenches), trench cap integrity, erosion, high-water table, hy- 
drogeologic complexity, flooding, leachate chemistry, and rapid ra- 
dionuclide migration in ground water. Problems have been encoun- 
tered in both high-permeability and low-permeability material. All 
these problems appear avoidable by applying more practical, com- 
prehensive, and common sense earth-science guidelines for site se- 
lection and design: A very arid environment eliminates most prob- 
lems. The bathtub effect can be avoided by using physically stable 
waste forms and improved trench capping. Acceptable humid-zone 
sites can be constructed in permeable media if the water table is 
sufficiently deep and capillary forces (the wick effect) are used to 
divert percolating water away from waste. One important feature 
for site performance predictability is geohydrologic simplicity. 1 
figure. 


4384 (NUREG/CP—0028-Vol.1, pp 149-165) Surface 
water hydrology experience at existing low-level radioactive 
waste disposal sites as a basis for selecting future sites. 
Schreiber, D.L. (Schreiber Consultants, Inc., Coeur 


he ID). Sep 1982. NTIS, PC A12/MF A0l - GPO 
7.50. 


From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The surface water hydrology conditions at the six existing 
commercial low-level radioactive waste disposal sites (four humid 
and two arid) are reviewed. Then the proposed site suitability re- 
quirements for surface water conditions are discussed and applied 
to the six existing sites. Finally, the applicability of the proposed 
surface water hydrology requirements to future site selection prob- 
lems is discussed. In particular, the need for additional require- 
ments, the restrictiveness of the proposed requirements, and the 
availability of sites that will meet the proposed requirements are 
presented. 


(NUREG/CP—0028-Vol.1, pp 189-196) Meteoro- 
logical considerations for low-level waste disposal. Van der 
Hoven, I. (National Oceanic and Atmospheric Administra- 
tion, Silver Spring, MD). Sep 1982. NTIS, PC A1l2/MF 
A01 - GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The assessment of long-term atmospheric transport and diffu- 
sion of radioactive effluents emanating from low-level waste burial 
sites is discussed. A widely used, gaseous diffusion model is present- 
ed. The required input to the model by means of hourly meteoro- 
logical measurements and diffusion parameterization is listed. An 
example of the average annual effluent concentration around an 
actual site is related to prevailing wind direction, atmospheric sta- 
bility and topography. Climatological factors are also discussed. 2 
figures. 


(NUREG/CP—0028-Vol.1, pp 197-217) Geotech- 
a siting considerations. Banks, D. (Army Corps of Engi- 
neers, Vicksburg, MS). Sep 1982. NTIS, PC A12/MF AOI - 
GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The US Nuclear Regulatory Commission has a statutory ob- 
ligation to license and regulate facilities used to receive and store 
radioactive wastes, including low-level materials. Rules and posi- 
tion papers have been issued to address the public’s concern and 
rightful demand for a guaranteed, safe disposal of the radioactive 
wastes. Performance objectives and technical requirements in the 
proposed rule 10 CFR 61 that deals with the disposal of low-level 
radioactive wastes contain several areas in which geotechnical engi- 
neering will play a most prominent role. 7 figures, 1 table. 
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4387 (NUREG/CR—2964) Summary of parameters and 
measurement techniques for the selection, characterization, 
and monitoring of low-level waste-disposal site. Minichino, 
C.; Armantrout, G.; Holladay, G. (Lawrence Livermore 
National Lab., CA ‘(USA)). Sep 1982. Contract W-7405- 
ENG-48. 54p. (UCID—19462). NTIS, PC A04/MF AO! - 
GPO. Order Number DE83002153. 

This report summarizes the parameters and measurement 
techniques needed for the proper selection, characterization and 
monitoring of a low-level waste disposal site. The parameters 
needed are identified and prioritized according to their relative im- 
portance. Current measurement techniques for these parameters are 
assessed in terms of how well established they are in practice and 
how much difficulty their implementation presents. The report in- 
cludes parameters important in both preoperational characterization 
and operational and post-closure monitoring. 


4388 (NVO—251) Annotated bibliography: overview of 
energy and mineral resources for the Nevada nuclear-waste- 
storage investigations, Nevada Test Site, Nye County, 
Nevada. Bell, E.J.; Larson, L.T. (Bell (Elaine J.), Reno, NV 
(USA); Larson (Lawrence T.), Carson City, NV (USA)). 
Sep 1982. 36p. NTIS, PC A03/MF A0Ol1. Order Number 
DE83001263. 

This Annotated Bibliography was prepared for the US De- 
partment of Energy as part of the Environmental Area Character- 
ization for the Nevada Nuclear Waste Storage Investigations 
(NNWSJ at the Nevada Test Site (NTS). References were selected 
to specifically address energy resources including hydrocarbons, 
geothermal and radioactive fuel materials, mineral resources includ- 
ing base and precious metals and associated minerals, and industrial 
minerals and rock materials which occur in the vicinity of the 
NNWSI area. 


4389 (ONWI—225) Shaft placement in a bedded salt re- 
pository. Klasi, M.L. (RE/SPEC, Inc., Rapid City, SD 
(USA)). Oct 1982. Contract AC06-76RL01830. 41p. NTIS, 
PC A03/MF AO1. Order Number DE83002641. 

Preferred shaft pillar sizes and shaft locations were deter- 
mined with respect to the induced thermal stresses in a generic 
bedded salt repository at a depth of 610 m with a gross thermal 
loading of 14.8 W/m? The model assumes isotropic material prop- 
erties, plane strain and linear elastic behavior. Various shaft loca- 
tions were analyzed over a 25 year period. The thermal results 
show that for this time span, the stratigraphy is unimportant except 
for the region immediately adjacent to the repository. The thermo- 
mechanical results show that for the given repository depth of 610 
m, a minimum central shaft pillar radius of 244 m is required to 
equal the material strength in the barrier pillar. An assumed con- 
stant stress and constant temperature distribution creep model of 
the central shaft region adjacent to the repository conservatively 
overestimates a creep closure of 310 mm in a 6.1 m diameter cen- 
trally-located shaft. 


4390 (ONWI—301) Paradox Basin site characterization 
report: preparation papers, Gibson Dome location. (Bechtel 
Group, Inc., San Francisco, CA (USA); Woodward-Clyde 
Consultants, San Francisco, CA (USA)). Nov 1982. Con- 
tract AC06-76RL01830. 169p. NTIS, PC A08/MF AOl. 
Order Number DE83002760. 

Portions of document are illegible. 

This document contains Part C, Identification of Pertinent 
Issues, of the site characterization report. The site characterization 
report, preparation papers, includes a description of detailed field 
studies and efforts to collect data to resolve key geologic and envi- 
ronmental issues in the Gibson Dome location within the Paradox 
Basin Region of Utah. (DLC) 


4391 (ONWI—305) Reaction and devitrification of a 
prototype nuclear-waste-storage glass with hot magnesium- 
rich brine. Komarneni, S.; Freeborn, W.P.; Scheetz, B.E.; 
White, W.B.; McCarthy, G.J. (Pennsylvania State Univ., 
University Park (USA). Materials Research Lab.). Oct 1982. 
Contract AC06-76RL01830. 67p. NTIS, PC A04/MF AOl1. 
Order Number DE83002639. 
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PNL 76-68, a prototype nuclear waste storage glass, was 
reacted under hydrothermal conditions at 100, 200, and 300 C with 
NBT-6a (Ca-Mg-K-Na-C]) brine. Reaction products were identified, 
the state of the residual glass determined, and the concentrations of 
various elements remaining in the solutions analyzed. Solid prod- 
ucts formed by reaction of the glass and brine talc (hydrated mag- 
nesium silicate), powellite (CaMoO,), hematite (Fe,O;) and rarely 
an unidentified uranium-containing phase. Glass fragments were 
leached to depths of 300 to 500 ym, depending on time and tem- 
perature. Most elements were extracted, but the silicate framework 
remained intact. Distinct diffusion fronts due to K/Na exchange 
and Mg/Zn exchange were identified. A complex compositional 
layering develops in the outer reaction rind. The concentration of 
silica in brine solution was lower by an order of magnitude than the 
concentration of silica in deionized water reacted under similar con- 
ditions. The concentration of cesium, strontium, uranium, rare 
earths, and other alkali and alkaline earth elements in solution in- 
creases exponentially with temperature of reaction. Behavior of the 
transition metals is more complex. In general the extraction of ele- 
ments from the glass by hydrothermal brine leads to concentrations 
in solution that are from 10 to 100 times higher than the concentra- 
tions obtained by deionized water extraction under similar condi- 
tions of temperature and pressure. 


4392 (ONWI—306) Hydrothermal interactions between 
calcine, glass, spent fuel, and ceramic-waste forms with repre- 
sentative shale-repository rocks. Freeborn, W.P.; Zolensky, 
M.; Scheetz, B.E.; Komarneni, S.; McCarthy, G.J.; White, 
W.B. (Pennsylvania State Univ., University Park (USA). 
Materials Research Lab.). Oct 1982. Contract AC06- 
76RL01830. 80p. NTIS, PC AOS/MF A01. Order Number 
DE83002640. 

A prototype waste glass (PNL 76-68), a prototype ceramic 
(SPC-2), a raw PW-7a calcine, and a simulated spent fuel were 
reacted individually with six shales in the presence of water in 
sealed gold capsules. Conditions were (usually) 1:1:1 
waste:shale:water by weight, P = 30 MPa, T = 100, 200, 300 and 
400°C. Reaction products were characterized by optical microscop- 
ic and SEM examination, EDX analysis, x-ray diffraction analysis, 
and Gandolfi X-ray analysis. The shales react with the waste forms 
presumably by dissolution in water followed by reaction between 
the solution and the shale minerals. Degree of reaction ranges from 
barely detectable at 100°C to almost complete alteration of the 
waste forms and shales at 400°C. Cesium extracted from the waste 
forms reacts with alumino-silicate minerals to form a pollucite-anal- 
cime solid solution at lower temperatures. It is shown that the ob- 
served gradual disappearance of pollucite in higher temperature 
runs can be explained by the decomposition of the pollucite-anal- 
cime solid solution into a cesium-rich pollucite plus feldspar. The 
seeming disappearance of pollucite from high temperature runs 
need not imply loss of cesium fixation. The uranium reacts with sili- 
cate minerals under oxidizing conditions to form alkali uranyl sili- 
cates (of which weeksite is the most common example). Shales con- 
taining sulfide minerals or organic materials maintain a reducing en- 
vironment which keeps uranium (and presumably transuranic ele- 
ments) in the far less soluble tetravalent state. Powellite, CaMoO,, 
appears frequently as the reaction product of molybdenum. 23 fig- 
ures, 15 tables. 


4393 (ONWI—330) Summary report on the development 
of stress and deformation measurement techniques. Lingle, 
R.; Davidson, A.; Clayton, R. (Terra Tek, Inc., Salt Lake 
City, UT (USA)). Sep 1981. Contract AC06-76RL01830. 
78p. D. Order Number DE83002642. 

Portions of document are illegible. 

The literature was reviewed to determine which instruments 
or techniques have the potential for measuring stress, displacement 
and elastic modulus in a nuclear waste repository environment. 
Four instrument types were determined to have this potential: the 
USBM gage and the CSIRO gage for stress determination, and the 
rod extensometer and the laser interferometer for displacement 
measurements. Existing modulus measuring instruments were not 
considered as reliable as the other instruments evaluated. Existing 
deficiencies in these instruments have been determined, and possible 
solutions to improve the instruments have been investigated. 24 ref- 
erences, 32 figures, 7 tables. 
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4394 (PNL—4382) Materials Characterization Center 
workshop on leaching mechanisms of nuclear waste forms, 
May 19-21, + 1982, Gaithersburg, Maryland. Summary report. 
Mendel, J. E. (comp.). (Pacific Northwest Lab., Richland, 
WA (USA)). Aug 1982. Contract AC06-76RL01830. 275p. 
NTIS, PC A12/MF A01. Order Number DE83000261. 

Portions of document are illegible. Printed copy available 
until stock is exhausted. 

This is a report of the second workshop on the leaching 
mechanism of nuclear waste forms, which was held at Geithers- 
burg, Maryland, May 19-21, 1982. The first session of the workshop 
was devoted to progress reports by participants in the leaching 
mechanisms program. These progress reports, as prepared by the 
participants, are given in Section 3.0. The goal of the remainder of 
the workshop was to exchange information on the development of 
repository-relevant leach testing techniques, often called interac- 
tions testing. To this end, a wide spectrum of investigators, many of 
whose work is sponsored by DOE’s Nuclear Waste Terminal Stor- 
age (NWTS) project, made presentations at the workshop. These 
presentations were a significant and beneficial part of the workshop 
and are summarized in Sections 4.0, 5.0 and 6.0 according to the 
workshop agenda topics. In many cases, the presenters provided a 
written version of their presentation which has been included ver- 
batim; in the other cases, the workshop chairman has supplied a 
brief synopsis. Twenty-one papers have been abstracted and in- 
dexed for inclusion in the data base. 


4595 (PNL—4382, pp 5-19) Effects of composition, so- 
lutions, and burial on nuclear waste glasses. Hench, L.L.; 
Clark, D.E. (Univ. of Florida, Gainesville). Aug 1982. 
NTIS, PC A12/MF A011. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

During the last six months efforts in our laboratory have 
concentrated upon identifying the relative importance of a number 
of systems variables on the mechanisms and rates of surface attack 
of nuclear waste glasses. These studies have been conducted in col- 
laboration with the Savannah River Laboratory and Pacific North- 
west Laboratory in the US; SKBF/Project KBS and Studsvik Nu- 
clear Laboratory in Sweden; Marcoule Nuclear Laboratory and the 
University of Montpellier in France. A preliminary investigation of 
a nuclear waste ceramic has recently been initiated as well in col- 
laboration with Rockwell International. The systems variables 
under consideration in our studies include: (1) glass composition; (2) 
waste percentage; (3) waste type; (4) leachant composition; (5) 
cyclic corrosion; (6) flow rate; (7) simulated geologic environment; 
(8) in-situ burial tests; (9) effects of overpacks and backfill materi- 
als; and (10) quality control test procedures. Progress in each of 
these areas are briefly reviewed with references as to the title, au- 
thors, and location of more lengthy papers on reports presenting 
details of the studies. 16 figures, 2 tables. 


4396 (PNL—4382, pp 20-40) Aluminosilicate saturation 
as a solubility control in leaching of nuclear waste-form mate- 
rials, Barkatt, A.; Macedo, P.B.; Sousanpour, W.; Boroo- 
mand, M.A.; Szoke, P.; Rogers, V.L. (Catholic Univ. of 
a Washington, DC). Aug 1982. NTIS, PC Al2/MF 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. ate report. 

In the slow flow region, material loss rates of nuclear waste 
form materials are determined by the solubilities and the flow rates. 
Present studies show that the solubilities of various, widely differ- 
ent waste forms, as well as of minerals, can be correlated with the 
Al x Si concentration products. This indicates that in these cases 
the solubilities are controlled by a combined equimolar aluminosili- 
cate species. This observation serves as a basis for a predictive 
model for the long-term stability of waste forms under slow flow 
conditions. This model also provides explanations of other experi- 
mental findings, such as the increases in solubility upon departure 
from a neutral pH in the low as well as in the high pH region, the 
small magnitude of the temperature dependence, and the observa- 
tion that the release rate of Cs is low relative to that of Na in the 
slow flow region. The relative concentrations of Si and of Al, re- 
spectively, in the leachates are related to the composition of the 
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leach solids and are shown to depend on the immersion time in dif- 
ferent ways in the cases of high-silica solids and of high-alumina 
solids, respectively. In both cases, however, the dependence of the 
Si:Al ratio on contact time furnishes another strong indication for 
the formation of a solid surface with comparable contents of Al and 
of Si, respectively, upon prolonged immersion in water. The results 
are shown to form the basis for an accurate long-term prediction of 
material loss rates. 1 figure, 4 tables. 


4397 (PNL—4382, pp 41-48) Dissolution of crystalline 
ceramics. White, W.B. (Pennsylvania State Univ., University 
Park). Aug 1982. NTIS, PC A12/MF AOl1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report 

The present program objectives are to lay out the fundamen- 
tals of crystalline waste form dissolution. Nuclear waste ceramics 
are polycrystalline. An assumption of the work is that to the first 
order, the release rate of a particular radionuclide is the surface- 
weighted sum of the release rates of the radionuclide from each 
crystalline form that contains it. In the second order, of course, 
there will be synergistic effects. There will be also grain boundary 
and other microstructural influences. As a first approximation, we 
have selected crystalline phases one at a time. The sequence of in- 
vestigations and measurements is: (i) Identification of the actual 
chemical reactions of dissolution including identification of the 
solid reaction products if such occur. (ii) The rates of these reac- 
tions are then determined empirically to give what may be called 
macroscopic kinetics. (iii) Determination of the rate-controlling 
mechanisms. (iv) If the rate is controlled by surface reactions, the 
final step would be to determine the atomic kinetics, that is the spe- 
cific atomic reactions that occur at the dissolving interface. Our 
concern with the crystalline forms are in two areas: The crystalline 
components of the reference ceramic waste form and related ce- 
ramics and the alumino-silicate phases that appear in some experi- 
mental waste forms and as waste-rock interaction products. Specific 
compounds are: (1) Reference Ceramic Phases (zirconolite, magne- 
toplumbite, spinel, Tc-bearing spinel and perovskite); (2) Aluminosi- 
licate phases (nepheline, pollucite, CsAlSisO12, Sr-feldspar). 5 fig- 
ures, 1 table. 


4398 (PNL—4382, pp 52-73) Dissolution mechanisms in 
high-level nuclear waste consolidation forms. Harker, A.B.; 
Clarke, D.R. (Rockwell International, Thousand Oaks, CA). 
Aug 1982. NTIS, PC A12/MF AO1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

This report summarizes the Science Center results from the 
first six months of study on the MCC/DOE sponsored Nuclear 
Waste Form Dissolution Mechanisms program. During this initial 
period the bulk of the Science Center effort has focused upon poly- 
crystalline ceramic nuclear waste forms as no samples of defense 
waste borosilicate glass were available. The polycrystalline ceram- 
ics studied were those developed at Lawrence Livermore National 
Laboratory (LLNL) and the Rockwell Science Center specifically 
for the immobilization of Savannah River Plant nuclear defense 
waste. This report contains results of studies upon solution-solids 
interface phenomena and the role of cracking in determining the 
overall performance of a waste form undergoing ground water 
leaching. 9 figures, 7 tables. 


4399 (PNL—4382, pp 74-49 Review of recent PNL re- 
related 


search activities leaching mechanisms. 
McVay, G.L. (Pacific BP Lab., Richland, WA). 
Aug 1982. NTIS, PC Al2/MF AOl1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Development of a defensible predictive model for elemental 
removal from the repository necessitates the understanding, on a 
mechanistic level, of waste form leaching characteristics in a realis- 
tic repository environment. Borosilicate glass is the primary candi- 
date for a high-level waste form and thus has received the largest 
amount of leaching mechanism-related research activity. Research 
areas which are important to the general understanding of glass- 
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water interactions are: identification of water reaction species; pH; 
temperature; surface charge; solubility; back reactions; and surface 
area to solution volume ratio effects. For research areas specific to 
nuclear waste, the following areas are studied: radiation/radiolysis; 
interactions; alteration products; and accelerated testing. All of 
these research areas are being investigated to some degree by nu- 
clear waste-related programs. The areas discussed in this paper are 
glass-metal interactions and surface-area-to-solution-volume-ratio ef- 
fects. All of this research was conducted on PNL 76-68 glass; the 
exact composition is presented in a table. 6 figures, 2 tables. 


4400 (PNL—4382, pp 84-96) HLW leaching mecha- 
nisms program. Semiannual status report, May 1982. Jackson, 
D.D. (Lawrence Livermore National Lab., CA). Aug 1982. 
NTIS, PC A12/MF AOl. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

= Development pa nll undertaken of a general-purpose nu- 
merical model (PROTOCOL) for the dissolution reactions of nucle- 
ar waste forms in water. It is intended to improve our predictive 
capability for leach rates by bringing together and applying all the 
known factors that affect them, including especially chemical prop- 
erties and processes. PROTOCOL is evolving into an integrated 
software package. It has been provided with an elevated tempera- 
ture capability, including an expanded data file and a more sophisti- 
cated file manager program. Checkout of PROTOCOL functioning 
was continued with dissolution exercises for amorphous silica. So 
far, the results seem very reasonable, and it is concluded that the 
major functions are working as intended. Predictions of chemical 
events can be made as a result of the interactions of both kinetic 
and equilibrium processes. Modeling exercises are in progress with 
experimental dissolution data. It is expected that this will be very 
effective in identifying areas where improvements are desirable. An 
analysis of data on the leaching of natural nepheline as a function 
of both pH and temperature predicts the formation of several solid 
prases, especially of aluminous materials. PROTOCOL is still under 
intensive development, and many extensions are planned or consid- 
ered. It promises to be a very useful device for the interpretation 
and extrapolation of leaching data for nuclear waste form materials. 


4401 (PNL—4382, pp 97-129) Leach testing of waste 
forms: interrelationship of ISO and MCC type tests. 
Oversby, V.M. (Lawrence Livermore Lab., CA). Aug 1982. 
NTIS, PC A12/MF AOl. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Leach testing experiments were conducted on SYNROC-D 
material to examine the parameters which affect leaching results 
and to measure the activation energy for leaching of elements from 
SYNROC-D. Measured leach rates were found to be controlled by 
precipitation of insoluble phases for those tests where the sample 
surface area to volume of leachant (SA/V) multiplied by leaching 
time (t) exceeded 0.3 cm™'d for leach tests at 90°C. In these cases 
the apparent activation energy for leaching was approximately 10 
kcal/mole based on Na and Si data. For leach tests at 90°C with 
(Sa/V)(t) less than 0.2 cm~'d, the activation energy for Na and Si 
dissolution was 18.5 kcal/mole for sample S29 and 14.5 kcal/mole 
for sample LSO4. The effect of sample geometry was investigated 
by leaching a series of crushed samples of different grain size. The 
results support the view that geometric surface area should be used 
in leach rate calculations rather than gas adsorption BET surface 
area. Comparison of results on S29 leaching of crushed samples and 
monoliths show that data from MCC-1 and ISO type leach tests 
may be directly compared when the data are examined at constant 
(SA/V)\(t). 5 figures, 13 tables. 


4402 (PNL—4382, pp 130-132) Examination of the 
MCC-1 leach test method. Part 1: round robin results. 
Daniel, J.L. (Pacific Northwest Lab., Richland, WA). Aug 
1982. NTIS, PC A1l2/MF AO1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The results of the recent interlaboratory round robin on the 
MCC-1 Static Leach Test method were summarized; a complete 
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report has been issued as PNL-4249 (Johnston and Daniel, March 
1982). Twenty-five laboratories participated in the interlaboratory 
testing over a period of 15 months. The specimens tested, all pro- 
vided by Materials Characterization Center (MCC), included simu- 
lated waste glass type MCC 76-68, a clear borosilicate glass fabri- 
cated at the National Bureau of Standards, natural basalt rock, and 
three simulated leachate solutions. Participants reported results of 
their 28-day, 90°C MCC-1 leach tests and analyses of the leachates, 
and submitted replicate leachate solutions for analysis at the MCC 
laboratory. Results of the tests are shown graphically. The leach 
test results from individual laboratories varied widely, but the con- 
sensus averages for the eight elements analyzed in the test leachates 
were in satisfactory agreement with results obtained in the MCC 
laboratory. The relative precisions obtained varied widely, depend- 
ing on concentration and element/leachant combination. The be- 
tween-laboratory standard deviation was at least twice as great as 
for the within-laboratory results, illustrating the problem of interla- 
boratory comparison of data even when data are derived from this 
standardized test. The imprecision of analytical methods accounts 
for only a relatively small fraction (about 1/3) of the total impreci- 
sion except at very low concentrations of leached materials. 1 
figure. 


MCC-1 leach test technique. 
Kingston, H.M.; Cronin, D.J.; Epstein, M.S. (National 
Bureau of Standards, Washington, DC). Aug 1982. NTIS, 
PC A12/MF AO1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The MCC-1 static leach test was evaluated for precision po- 
tential. Particular attention was given to the elimination of variables 
in the test. Most of the test parameters remained as specified in the 
current MCC-1 procedure, except where they were changed to 
eliminate potential variation in the test. The glass samples tested 
were of 13 different compositions. One of these samples is referred 
to as the base glass and has a composition similar to that of PNL 
76-68: it was, however, produced in a manner to assure a high 
degree of homogeneity. All of the other 12 glasses were variations 
of this base glass. There were two samples of each type, except the 
base glass which had seven replicates. The amount of reproducibil- 
ity and precision possible in leach tests of this type has not been 
identified in the literature to date. The reproducibility of these 
leach results is comparable to the uncertainty in the analytical con- 
centration analysis technique. While more work is needed, these re- 
sults suggest that the test can be made to perform in a highly repro- 
ducible manner. 


4403 (PNL—4382, pp 133-143) Examination of the 
method. Part 2: 


4404 (PNL—4382, pp 144-146) Examination of the 
MCC-1 leach test method. Part 3: comparison of glass compo- 
sitions. Cronin, D.J.; Kingston, H.M. (National Bureau of 
Standards, Washington, DC). Aug 1982. NTIS, PC Ai2/ 
MF AOl. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The leach rate, as determined by the MCC-1 test method, 
was found to be sensitive to relatively minor variations in simulated 
waste glass composition. The 13 glass compositions tested are 
shown in Tables 1 and 2. A base glass composition was defined and 
variations in composition were obtained by adding or subtracting 
constituents from the base composition. In each case, the SiOz con- 
tent was adjusted to balance the addition or subtraction. The results 
of 28 MCC-1 leach tests on the 13 glasses were analyzed statistical- 
ly. Based on total mass loss data it was found that increases in Ti, 
Sr, Ce, and Nd increased the chemical durability, while increases in 
Cs, Mo, B and Na decreased the chemical durability of glass. The 
individual elemental mass loss results showed the same relationship. 
The results also showed the chemical durability is more sensitive to 
variations in B content than Na content. A very good correlation 
was obtained between measured weight loss and the loss calculated 
from the total ions found in the leachate. The agreement was 
within 1% when the leached specimens were dried at 200°C before 
weighing. These results show the importance of working with ho- 
mogeneous samples. If inhomogeneous samples are used, then 
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sample variability could contribute to the overall uncertainty of the 
test and information relating to the leaching behavior would be 
lost. 3 tables. 


4405 (PNL—4382, pp 147-149) Model for leaching of 
SRP waste glass. Wallace, R.M.; Wicks, G.G. (Savannah 
River Lab., Aiken, SC). Aug 1982. NTIS, PC A1l2/MF 
A0Ol. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The leachability of glass has been studied by many different 
techniques. Most of the theoretical work has focused on only very 
simple glass systems. This work has lead to the identification of 
two main stages of glass corrosion - interdiffusion and matrix disso- 
lution. These corrosion modes alone are inadequate to fully de- 
scribe leaching of the more complicated waste glass systems. 
Recent work at Savannah River Laboratory (SRL) has identified a 
further stage of corrosion for waste glass compositions - surface 
layer formation. The formation and stability of protective surface 
layers are believed to be the most important factors affecting long- 
term performance of waste glass products during permanent stor- 
age. An SRL leachability model has been developed which assumes 
that glass corrodes congruently. The rate of corrosion is controlled 
by the rate of reaction of amorphous silica with water as well as 
the rate of diffusion of soluble silicates through the insoluble layer 
between the glass and the bulk solution. The thickness of the in- 
soluble layer is proportional to the amount of glass that has dis- 
solved from the start of the experiment. The silicate concentration 
gradient in the layer is equal to the difference between the silicate 
concentration at the glass layer interface and that in the bulk lea- 
chate divided by the layer thickness. A general equation for leach- 
ing of waste glass was derived from this model. 1 figure. 


4406 (PNL—4382, pp 161-181) Overview of hydrother- 
mal testing of waste package barrier materials at the Basalt 
Waste Isolation Project. Apted, M.J. (Rockwell Hanford 
Operations, Richland, WA). Aug 1982. NTIS, PC A12/MF 
A0l. 


In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The current Waste Package Department (WPD) hydrother- 
mal testing program for the Basalt Waste Isolation Project (BWIP) 
has followed a systematic approach for the testing of waste-barrier- 
basalt interactions based on sequential penetration of barriers by in- 
truding groundwaters. Present test activities in the WPD program 
have focused on determining radionuclide solubility limits (or 
steady-state conditions) of simulated waste forms and the long-term 
stability of waste package barriers under site-specific hydrothermal 
conditions. The resulting data on solution compositions and solid al- 
teration products have been used to evaluate waste form degrada- 
tion under conditions specific to a nuclear waste repository located 
in basalt (NWRB). Isothermal, time-invariant compositional data on 
sampled solutions have been coupled with realistic hydrologic flow 
data for near-field and far-field modeling for the calculation of 
meaningful radionuclide release rates. Radionuclides that are not 
strongly sorbed or precipitated from solution and that, therefore, 
may require special attention to ensure their isolation within the 
waste package have been identified. Taken together, these hydro- 
thermal test data have been used to establish design requirements 
for waste packages located in basalt. Hydrothermal testing with 
flowthrough autoclave systems and use of tracer-loaded/fully- 
loaded radioactive waste forms (hot-cell testing) are in progress. 
Results from these tests will be used to confirm performance assess- 
ment models based on test results of simulated waste forms under 
static hydrothermal conditions. 3 figures. 


4407 (PNL—4382, pp 192-193) Repository systems in- 
teractions. Wicks, G.G.; Robnett, B.M.; Rankin, W.D. (Sa- 
vannah River Lab., Aiken, SC). Aug 1982. NTIS, PC A12/ 
MF AOl1. Contract AC09-76SR00001. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The leachability of borosilicate glass, is being studied. An 
important part of the program is the assessment of waste glass dura- 
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bility as a function of separate and synergistic effects of elements of 
the multibarrier isolation system. To accomplish this task, static and 
dynamic repository system tests are being conducted. In the static- 
repository tests, the effects of five potential repository rock types, 
including salt, basalt, shale, granite, and tuff, on the leachability of 
simulated waste glasses were evaluated as a function of the ratio of 
sample surface area to volume of leachant (SA/V). Next, the ef- 
fects of simulated, rock-equilibrated water, and one actual ground- 
water composition on glass leaching were studied, and the results 
were compared to leaching by deionized water. Finally, the effects 
on glass leaching of the complete engineered system consisting of 
rock, canister materials, and backfill were assessed. Some of the 
conclusions are presented. 


4408 (PNL—4382, pp 194-195) Diffusion of leached 
constituents in backfill barriers. Nowak, E.J. (Sandia Labs., 
Albuquerque, NM). Aug 1982. NTIS, PC A1i2/MF AOl1. 
Contract AC04-76DP00789. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

An experiment has been planned to measure mass transport 
rates in backfill barrier materials for actinide species that have been 
leached from simulated glass waste forms under simulated salt re- 
pository conditions. 


4409 (PNL—4382, pp 196-197) Laboratory analog ex- 
periment. Bowers, D.; Fried, S.; Gerding, T.; Lam, D.; Van- 
dergift, G.; Seitz, M.G. (Argonne National Lab., IL). Aug 
1982. NTIS, PC A12/MF A011. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

The status of the Laboratory Analog Program being con- 
ducted for the Nuclear Regulatory Commission at Argonne Nation- 
al Laboratory is reviewed. This is an integrated experiment de- 
signed to determine how well the behavior of a breached basalt re- 
pository is understood. The general conclusion is that Sentinel Gap 
basalt reacts readily at low temperature with water to produce an 
assemblage including clay minerals throughout the range of experi- 
mentation. These minerals may be useful as adsorbers for material 
emplanted in the basalt. It is recommended that sorption capabilities 
be investigated with specific ions. 


4410 (PNL—4382, pp 227-237) Waste glass - seabed in- 
teractions: observations of the Soret effect. Brush, L.H. 
(Sandia Labs., Albuquerque, NM). Aug 1982. NTIS, PC 
A12/MF AOl. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Both constant temperature (200°, 300°C) and temperature 
gradient experiments were conducted to evaluate the physicochemi- 
cal effects that would occur to a waste package in a seawater-satu- 
rated sedimentary medium, and to estimate corrosion rates for the 
waste package and radionuclide mobility in case of early failure of 
the engineered barriers. These experiments examined interactions of 
seawater with sediments from the study area 1000 km north of 
Hawaii and permitted sampling of solutions at experimental tem- 
peratures and pressures (500 or 600 bars). The results of the experi- 
mental studies illustrate that the chemistry of the near field environ- 
ment is determined by a combination of water-rock interaction and 
thermal diffusion effects. Most important with respect to a thermal 
gradient is the thermal diffusion effect which results in large scale 
fluxes of Na and Cl from the hot zone towards the cool zone. This 
phenomenon serves to markedly decrease the ionic strength of the 
hot zone. Other elements, however, appear to be influenced by 
water-rock interaction processes as well as thermal diffusion. The 
behavior of Mg is particularly important in this regard because of 
its potential of generating an acidic environment in the near field 
region. Resolution of the relative importance of these processes is 
necessary to determine the suitability of the subseabed environment 
as a repository for high level radioactive waste. 5 figures. 
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4411 (PNL—4382, pp 239-246) Some thoughts on 
MCC-14: recommended practice for experimentally evaluating 
waste form leaching in a geologic repository. Mendel, J.E. 
(Pacific Northwest Lab., Richland, WA). Aug 1982. NTIS, 
PC Al12/MF AO1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Although knowledge of comparative chemical durabilities 
and the mechanism of water attack on waste form surfaces is im- 
portant, this knowledge does not enable prediction of the long-term 


behavior of a specific waste form in a repository setting. This is a 


much more complex undertaking, which requires an understanding 
of the effects of the other waste package components and of the 
repository setting. Tests that can include all of these effects have 
come to be called interactions tests. The goal of interactions testing 
is to produce data that, when used in conjunction with mathemat- 
ical modes, will yield predictions of long-term waste package be- 
havior in a repository. The MCC-14 is a test method that will quali- 
fy a waste form for disposal in a given repository. In contrast to 
MCC-1 through 5, which are test methods with strictly defined 
limits, it is anticipated that MCC-14 will be rather more a carefully 
peer-reviewed test methodology. This methodology will include 
many separate tests in order to adequately define site-specific mate- 
rials interaction. Tests that will probably become part of the MCC- 
14 methodology are already in use by the geologic repository R 
and D programs. The Materials Characterization Center (MCC) 
plans to work with the repository projects to integrate these exist- 
ing tests into a comprehensive MCC-14 methodology for peer 
review by the Materials Review Board (MRB). Three separate 
methodologies, one for each major candidate geologic medium, 
basalt, tuff and salt, may be submitted to the MRB. The following 
criteria for MCC-14 methodology were proposed by the MCC: (1) 
output data is to be used in extrapolatable mathematical models; (2) 
emphasize times beyond 1000 years, but be amenable to shorter 
time repository conditions; (3) output data must be treated statisti- 
cally. 4 figures. 


4412 (PNL—4382, pp 247-255) Role of oxidation poten- 
tial, Eh, in the dissolution of nuclear waste materials. White, 
W.B.; Freeborn, W.P. (Pennsylvania State Univ., University 
Park). Aug 1982. NTIS, PC Al2/MF AOI. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Ina oun system such as a nuclear waste, there are many 
reactions underway simultaneously. Since most waste forms are 
oxides, the reactions that occur can be described by oxidation po- 
tentials. If the system is to be at equilibrium, all of these reactions 
must be adjusted to a single oxidation potential which may be re- 
garded as a system variable. This paper discusses how to measure 
the oxidation potential in a complex system and how to control it. 
Prior to this discussion, the definition of Eh is presented mathemat- 
ically. The connection between Eh, pH, and oxygen fugacity is 
shown in the final derived equation. 4 figures. 


4413 (PNL—4442) In situ vitrification: application anal- 
ysis for stabilization of transuranic waste. Oma, K.H.; Farns- 
worth, R.K.; Rusin, J.M. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Sep 1982. Contract AC06-76RL01830. 
120p. NTIS, PC A06/MF AOl. Order Number 
DE83002889. 

The in situ vitrification process builds upon the electric 
melter technology previously developed for high-level waste immo- 
bilization. In situ vitrification converts buried wastes and contami- 
nated soil to an extremely durable glass and crystalline waste form 
by melting the materials, in place, using joule heating. Once the 
waste materials have been solidified, the high integrity waste form 
should not cause future ground subsidence. Environmental trans- 
port of the waste due to water or wind erosion, and plant or animal 
intrusion, is minimized. Environmental studies are currently being 
conducted to determine whether additional stabilization is required 
for certain in-ground transuranic waste sites. An applications analy- 
sis has been performed to identify several in situ vitrification proc- 
ess limitations which may exist at transuranic waste sites. Based on 
the process limit analysis, in situ vitrification is well suited for so- 
lidification of most in-ground transuranic wastes. The process is 


best suited for liquid disposal sites. A site-specific performance anal- 
ysis, based on safety, health, environmental, and economic assess- 
ments, will be required to determine for which sites in situ vitrifica- 
tion is an acceptable disposal technique. Process economics of in 
situ vitrification compare favorably with other in-situ solidification 
processes and are an order of magnitude less than the costs for ex- 
humation and disposal in a repository. Leachability of the vitrified 
product compares closely with that of Pyrex glass and is signifi- 
cantly better than granite, marble, or bottle glass. Total release to 
the environment from a vitrified waste site is estimated to be less 
than 10-5 parts per year. 32 figures, 30 tables. 


4414 (PNL-SA—10292) Development of occupational 
exposure ALARA at low-level waste disposal sites. 
D.E.; Gilchrist, R.L.; Herrington, W.N. (Pacific Northwest 
Lab., Richland, WA (USA)). Mar 1982. Contract AC06- 
76RL01830. 4p. (CONF-820933—6). NTIS, PC A02/MF 
A01. Order Number DE83002054. 

“ame International conference on radioactive waste manage- 

Prien ge Canada (12 Sep 1982). 
Management Oversight and Risk Tree (MORT) 

Asalytteas Logic Methodology was selected to allow professional 
judgment in the evaluation of radiation protection programs at low- 
level waste (LLW) disposal sites. Operations at three commercial 
LLW disposal sites were evaluated. Based on the findings, PNL 
will provide radiation protection programs, plans, and guidelines 
for reducing occupational exposures as far below specified limits as 
is reasonably achievable. The impact of 10 CFR Part 61 will also 
be evaluated. (DLC) 


4415 (PNL-SA—10599) Hydrologic modeling of the Co- 
lumbia Plateau basalts. Dove, F.H.; Cole, C.R.; Bond, F.W.; 
Zimmerman, D.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1982. Contract AC06-76RL01830. 13p. 
(CONF-820964—3). NTIS, PC A02/MF AOI. Order 
Number DE83002045. 

From Joint Pacific Northwest American Geophysical Union 
and American Association for the Advancement of Science meet- 
ing; Fairbanks, AK, USA (14 Sep 1982). 

The Office of Nuclear Waste Isolation (ONWI) directed the 
Assessment of Effectiveness of Geologic Isolation Systems 
(AEGIS) Program to conduct a technology demonstration of cur- 
rent performance assessment techniques for the Department of 
Energy (DOE) as applied to a nuclear waste repository in the Co- 
lumbia Plateau Basalts. Hypothetical repository coordinates were 
selected for an actual geographical setting on the Hanford Reserva- 
tion in the state of Washington. Published hydrologic and geologic 
data used in the analyses were gathered in 1979 or earlier. The hy- 
drologic simulation was divided into three major parts: (1) aquifer 
recharge calculations, (2) a regional hydrologic model, and (3) a 
local hydrologic model of the Pasco Basin. The presentation dis- 
cusses the regional model. An estimate of the amount of water 
transmitted through the groundwater system was required to bound 
the transmissivity values and to estimate the transmissivity distribu- 
tions for the deeper basalts. The multiple layer two-dimensional 
Variable Thickness Transient (VTT) code was selected as appropri- 
ate for the amount of data available and for the conditions existing 
in the regional systems. This model uses a finite difference formula- 
tion to represent the partial differential flow equation. The regional 
study area as defined for the VTT model was divided into 55 by 55 
square pattern with each grid 5 kilometers on a side. The regional 
system was modeled as a held potential surface layer and two un- 
derlying basalt layers. The regional model established the boundary 
conditions for the hydrologic model the Pasco Basin. 


4416 (PNL-SA— 10624) Transuranic advanced disposal 
systems: 239Pu w: criteria for Han- 
ford. Kennedy, W.E. Jr.; Napier, B.A.; Soldat, J.K. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1982. Con- 
tract AC06-76RL01830. 33p. (CONF-820845—3). NTIS, PC 
A03/MF AO1. Order Number DE83002048. 

From Alpha-contaminated waste management meeting; 
Gaithersburg, MD, USA (10 Aug 1982). 

An evaluation of the feasibility and potential application of 
advanced disposal systems is being conducted for defense transur- 
anic (TRU) wastes at the Hanford Site. The advanced waste dispos- 
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al options include those developed to provide greater confinement 
than provided by shallow-land burial. An example systems analysis 
is discussed with assumed performance objectives and various Han- 
ford-specific disposal conditions, waste forms, site characteristics, 
and engineered barriers. Preliminary waste disposal criteria for 
239Py are determined by applying the Allowable Residual Contami- 
nation Level (ARCL) method. This method is based on compliance 
with a radiation dose rate limit through a site-specific analysis of 
the potential for radiation exposure to individuals. A 10,000 year 
environmental performance period is assumed, and the dose rate 
limit for human intrusion is assumed to be 500 mrem/y to any ex- 
posed individual. Preliminary waste disposal criteria derived by this 
method for 7°*Pu in soils at the Hanford Site are: 0.5 nCi/g in soils 
between the surface and a depth of 1 m, 2200 nCi/g of soil at a 
depth of 5 m, and 10,000 nCi/g of soil at depths 10 m and below. 
These waste disposal criteria are based on exposure scenarios that 
reflect the dependence of exposure versus burial depth. 2 figures, 5 
tables. 


4417 (PNL-SA—10626) Status of foreign practices for 
the management of alpha-contaminated radioactive wastes. 
Lakey, L.T. (Pacific Northwest Lab., Richland, WA 
(USA)). Aug 1982. Contract AC06-76RL01830. 20p. 
(CONF-820845—2). NTIS, PC A02/MF AOl. Order 
Number DE83002051. 

From Alpha-contaminated waste management meeting; 
Gaithersburg, MD, USA (10 Aug 1982). 

Alpha-contaminated radioactive wastes, a product of mixed- 
oxide fuel fabrication, fuel reprocessing, weapons production and 
decommissioning programs, are being generated in at least ten 
countries. There is general agreement worldwide that these wastes 
should be treated differently than the beta-gamma or low-level 
waste. There is no consensus, however, on a quantitative definition 
of alpha-contaminated wastes. Reported definitions vary from > 
0.035 aCi/g to > 100 nCi/g. Incineration is the most common 
treatment, with cement and bitumen the most common fixation 
agents. The only disposal means in use today are the sea dumping 
practice by Belgium and the United Kingdom and the surface dis- 
posal and deep-well discharge by the USSR. Sea dumping, howev- 
er, is restricted to low levels of alpha activity, while the USSR ap- 
pears to be favoring geologic disposal. All countries appear to be 
moving toward deep geologic repositories as the favored means of 
disposing of alpha-contaminated radioactive wastes. West Germany 
has actually disposed of such wastes in the Asse Salt Mine but has 
discontinued that operation for political reasons. Repository proj- 
ects are actively under way in Belgium, West Germany, India, 
Sweden, and the Unted States, with many other countries planning 
repository programs. One US project, the Waste Isolation Pilot 
Plant, will, according to present schedules, be the first repository 
operational since Asse. 6 tables. 


4418 (RFP—3274) Design and performance of a fluid- 
ized-bed incinerator for TRU combustible wastes. Meile, L.J.; 
Meyer, F.G. (Rockwell International Corp., Golden, CO 
(USA). Energy Systems Group). 1982. Contract AC04- 
76DP03533. 10p. (CONF-820424—36). NTIS, PC A02/MF 
A01. Order Number DE83000690. 

From ANS topical meeting on treatment and handling of ra- 
dioactive wastes; Richland, WA, USA (19 Apr 1982). 

Portions of document are illegible. 

Problems encountered in the incineration of glovebox gener- 
ated waste at Rocky Flats Plant (RFP) led to the development of a 
fluidized-bed incineration (FBI) system for transuranic (TRU) com- 
bustible wastes. Laboratory and pilot-scale testing of the process 
preceded the installation of an 82-kg/h production. demonstration 
incinerator at RFP. The FBI process is discussed, and the design of 
the demonstration incinerator is described. Operating experience 
and process performance for both the pilot and demonstration units 
are presented. 


4419 (RHO-BW-SA—216P) Site-screening process on 
the Hanford Site: a summary report. Brown, D.J. “Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Jun 1980. Contract AC06-77RL01030. 
28p. (CONF-821205—1). NTIS, PC A03/MF AO1. Order 
Number DE82020779. 
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From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

A site-screening study was initiated to identify locations 
within the Hanford site for a nuclear waste repository. This report 
summarizes progress made in the following areas: identification of 
objectives and development of guidelines for application to the 
study area; a multi-step screening process that permits the applica- 
tion of guidelines to smaller and smaller areas until the site local- 
ities have been identified; and development of a data base of appro- 
priate scope and detail that could be utilized for defining the condi- 
tions within the areas defined in each substep of the screening proc- 
ess. On the basis of the site characterization work and the engineer- 
ing studies, the optimal areas for siting the principal borehole for an 
exploratory shaft has been identified. (DMC) 


4420 (RHO-BW-SA—244-P) Basalt Waste Isolation 
Project site characterization report status. Fitch, L.R. 
(Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Sep 1982. Contract AC06- 
77RL01030. 8p. (CONF-821205—19). NTIS, PC A02/MF 
A01. Order Number DE83001489. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

In November 1982, the BWIP Site Characterization Report 
(SCR) was submitted to the US NRC, with the purpose of present- 
ing the current status of the project and the future plans that will 
make available the information needed to support the license appli- 
cation for repositing construction. The technical areas within the 
BWIP and the SCR chapters are tabulated. The logic used to iden- 
tify the work elements and issues within the BWIP is graphically 
shown. (DLC) 


4421 (RHO-BW-SA—245-P) Basalt Waste Isolation 
Project site issues and plans for their resolution. Price, S.M.; 
Evans, G.C. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). Sep 1982. Contract AC06- 
77RL01030. 19p. (CONF-821205—15). NTIS, PC A02/MF 
A011. Order Number DE83001492. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The Basalt Waste Isolation Project (BWIP) has completed 
preparation and submittal to the US Nuclear Regulatory Commis- 
sion (NRC) of the project’s Site Characterization Report (SCR). 
This document, in addition to containing a comprehensive review 
of the status of site selection and characterization activities at the 
Hanford Site, contains a detailed analysis of the status of work 
aimed at meeting proposed regulatory criteria for a nuclear waste 
repository in basalt (NWRB). This paper reviews the major work 
required (work elements), issues identified, and plans for work com- 
pletion and issue resolution identified in the BWIP SCR. 


4422 (RHO-BW-SA—246-P) Basalt Waste Isolation 
Project waste package and site geochemistry issues and plans 
for their resolution. Babad, H. (Rockwell International 
Corp., Richland, WA (USA). Energy Systems Group). Sep 

1982. Contract AC06-77RL01030. 19p. (CONF- 821205--25), 
NTIS, PC A02/MF A0O1. Order Number DE83001485. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The Basalt Waste Isolation Project (BWIP) has completed 
preparation and submittal to the US NRC of the project's Site 
Characterization Report (SCR). This document, in addition to con- 
taining a comprehensive review of the status of site selection and 
characterization activities at Hanford, contains a detailed analysis of 
the status of work aimed at meeting proposed regulatory criteria 
for a nuclear waste repository in basalt (NWRB). This paper re- 
views the major work required (work elements), issues identified, 
and plans for issue resolution identified in the SCR. 
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4423 (RHO-BW-SA—247-P) Basalt Waste Isolation 
Project repository issues and plans for resolution. Cottam, 
A.E. (Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Sep 1982. Contract AC06- 
77RLO1030. 19p. (CONF-821205—14). NTIS, PC A02/MF 
A01. Order Number DE83001751. 

From NWTS information meeting on basalt waste isolation 
teens Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The project’s Site Characterization Report (SCR) contains a 
detailed analysis of the status of work aimed at meeting draft pro- 
posed regulatory criteria for a nuclear waste repository in basalt. 
This paper reviews the major work required (work elements), 
issues identified, and plans for work completion and issue resolution 
identified in the BWIP SCR. 


4424 (RHO-BW-SA—249-P) Exploratory-shaft pro- 
gram. Dietz, H.B.; Witherspoon, P.A. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Energy Systems Group; 
Lawrence Berkeley Lab., CA (USA)). 1982. Contract 
AC06-77RL01030. 12p. (CONF-821205—18). NTIS, PC 
A02/MF AO1. Order Number DE83001488. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec — 

The mission of the Exploratory S Program is the in situ 
characterization of the reference repository horizon, the resolution 
of those key issues of site suitability that cannot be resolved from 
surface boreholes, and the collection of in situ information to allow 
a final assessment of the suitability of the site. Phase I exploration 
and Phase II testing (hydrologic and geologic) will be done 
through these shafts. (DLC) 


4425 (RHO-BW-SA—251-P) Hydrologic studies within 
the Pasco Basin. Spane, F.A. Jr. (Rockwell International 
Corp., Richland, WA (USA). Energy Systems Group). Sep 
1982. Contract AC06-77RL01030. 14p. (CONF-821205—11). 
NTIS, PC A02/MF AO1. Order Number DE83001749. 

From NWTS information meeting on basalt waste isolation 
apes! Las Vegas, NV, USA (14 Dec 1982). 

As part of the Basalt Waste Isolation Project (BWIP), hy- 
drologic studies are being performed to provide an evaluation of 
groundwater systems within the Columbia River Basalt Group. 
These studies are focused on the Hanford Site, which is located 
within the Pasco Basin in south-central Washington. Hydrologic 
studies within the Pasco Basin involve the areal and vertical char- 
acterization of hydraulic head, hydrologic properties, and hydro- 
chemical content for the various basalt groundwater systems. Cur- 
rently, in excess of 150 test intervals have been tested for hydraulic 
properties, while in excess of 80 horizons have been analyzed for 
hydrochemical characteristics at about 30 borehole sites within the 
Pasco Basin. Data obtained from these studies provide input for nu- 
merical modeling of groundwater flow and solute transport. Results 
from numerical modeling are used for evaluating potential waste 
migration as a function of space and time. In the Pasco Basin, geo- 
logic structures influence groundwater flow patterns within basalt 
aquifer systems. Potentiometric data and hydrochemical evidence 
collected from recent studies indicate that geologic structures act as 
areal hydrologic barriers and in some instances, regions of en- 
hanced vertical conductivity. 8 figures. 


4426 (RHO-BW-SA—252-P) Geologic, geochemical, 
rock mechanics, and hydrologic characteristics of candidate 
repository horizons. Long, P.E.; Apted, M.J.; Spane, F.A. 
Jr.; Kim, K. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). Sep 1982. Contract AC06- 
77RLO01030. 19p. (CONF-821205—17). NTIS, PC A02/MF 
A01. Order Number DE83001491. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

The objective of the Basalt Waste Isolation Project (BWIP) 
is to determine the feasibility of constructing a nuclear waste re- 
pository in basalt (NWRB) on the Hanford Site. Studies conducted 
to date indicate that an NWRB is feasible and would meet perform- 
ance requirements with a significant safety margin. The two most 
promising candidate repository horizons for an NWRB are the 
middle Sentinel Bluffs and the Umtanum flows. Both of these flows 
are laterally continuous and have thicknesses of competent rock 


adequate to accommodate a repository. Significant ic di 
pon pes aelaaty: + emaioget ei adhe ~ ap antar 
variability of flow top thickness. These differences will be 

ered in selecting one of the two flows for breakout from an - 
atory shaft. The geochemical characteristics of both the middle 
Sentinel Bluffs flow and the Umtanum flow favor long-term isola- 
tion of radionuclides by providing an environment in which canis- 
ter corrosion rates and solubility of many 

solids is relatively low. The low 


(RHO-BW-SA—253-P) Comparison of the hydro- 
thermal stability of simulated spent fuel and borosilicate glass 
in a basaltic environment. Myers, J.; A: 

D.L. (Rockwell International Corp., 


77RLO1030. 13p. (CONF-821205—10). NTIS, PC A02/MF 
A01. Order Number DE83001752. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA = Dec 1982). 

This report presents the preliminary results of hydrothermal 
interaction tests on simulated spent fuel and borosilicate glass per- 
formed under the direction of the Basalt Waste Isolation Project 
(BWIP) by contract researchers at Temple University, Arizona 
State University, and the Basalt Materials Research Laboratory at 
Rockwell Hanford Operations. Tests were conducted on the fol- 
lowing systems: basalt + groundwater, simulated spent fuel + 
groundwater and simulated spent fuel + groundwater + basalt, 
and simulated borosilicate glass (PNL 76-68) + groundwater and 
simulated borosilicate glass (PNL 76-68) + groundwater + basalt. 
Solution samples were analyzed for pH and over 15 elements, and 
these concentrations were plotted against run duration. Most con- 
centration curves show a strong initial change within the first 100 
to 200 hr and then level off. This gradual leveling suggests that a 
metastable, steady-state condition has been attained. These prelimi- 
nary results are insufficient to provide an adequate assessment of 
the relative performance characteristics of spent fuel and borosili- 
cate glass waste forms in an NWRB. However, as the data base of 
steady-state (solubility) concentrations of radionuclides is expanded, 
these values can be coupled with hydrologic flow data to calculate 
meaningful release rates for individual waste forms in an NWRB 
and, thus, to compare waste form performance. The tests reported 
in this document were performed at overstressed conditions to 
achieve accelerated reaction conditions for demonstrating the long- 
term performance of waste forms in an NWRB. It is expected that 
these high-temperatured results will prove to set conservative limits 
on radionuclide release that may occur at low temperature. Further 
low-temperature data are being collected to confirm this expecta- 
tion. 1 figure, 2 tables. 


4428 (RHO-BW-SA—254-P) Waste package conceptual 
designs for a repository located in basalt. Smith, M.J. (Rock- 
well International Corp., Richland, WA (USA). Energy 

ystems Group). 1982. Contract AC06-77RL01030. os 
(CONF- 821205—12). NTIS, PC A02/MF AOI. Order 
Number DE83001750. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Results are reported of a joint effort among the Basalt Waste 
Isolation Project (BWIP), Westinghouse-Advanced Energy Systems 
Division, the Office of Nuclear Waste Isolation, and Kaiser Engi- 
neers, Inc. and Parsons Brinckerhoff Quade and Douglas, Inc. to 
develop conceptual designs for waste packages to be emplaced in a 
repository located in basalt. During fiscal year 1982, practical refer- 
ence designs for commercial high-level waste and circular bundles 
of spent fuel rods from three pressurized water reactor assemblies 
or seven boiling water reactor assemblies were developed on the 
basis of cost effectiveness. Each of the designs is based upon clearly 
defined environmental and regulatory performance factors that 
were used by the BWIP in developing package design criteria. The 
package design has been utilized by the BWIP in updating the con- 
ceptual design of the nuclear waste repository in basalt (NWRB) 
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which was also completed in fiscal year 1982. A technique for de- 
veloping performance and design criteria based on the favorable en- 
vironmental characteristics (low-Eh, moderate-pH, low-ionic- 
strength groundwater) of the basalts beneath the Hanford Site are 
also discussed. These site-specific considerations have been utilized 
to greatly reduce the complexity and, hence, the cost of waste 
packages for basalt. The techniques employed in this analysis are 
applicable to other systems for which sufficient site-specific data 
exists. 3 figures, 1 table. 


4429 (RHO-BW-SA—255-P) Testing of candidate 
waste- backfill and canister materials for basalt. 
Wood, M.I.; Anderson, W.J.; Aden, G.D. (Rockwell Inter- 
national Corp., Richland, WA (USA). Energy Systems 
Group). Sep 1982. Contract AC06-77RL01030. 9p. (CONF- 
821205—23). NTIS, PC A02/MF AOl. Order Number 
DE83001487. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). : s 

The Basalt Waste Isolation Project (BWIP) is developing a 
multiple-barrier waste package to contain high-level nuclear waste 
as part of an overall system (e.g., waste package, repository sealing 
system, and host rock) designed to isolate the waste in a repository 
located in basalt beneath the Hanford Site, Richland, Washington. 
The three basic components of the waste package are the waste 
form, the canister, and the backfill. An extensive testing program is 
under way to determine the chemical, physical, and mechanical 
properties of potential canister and backfill materials. The data de- 
rived from this testing program will be used to recommend those 
materials that most adequately perform the functions assigned to 
the canister and backfill. 


4430 (RHO-BW-SA—256-P) Summary of Near-Surface 
Test Facility results and their application to repository 
design. Gregory, E.C.; Cramer, M.L.; McCabe, W.M.; Kim, 
K. (Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Sep 1982. Contract AC06- 
77RL01030. 16p. (CONF-821205—20). NTIS, PC A02/MF 
A01. Order Number DE83001755. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Results from ongoing and newly initiated tests at the Near- 
Surface Test Facility have contributed substantially to the store of 
knowledge of rock mass characterization of basalt at a variety of 
temperatures. Enhancements in monitoring instrumentation and 
testing techniques have likewise been achieved. These develop- 
ments have already assisted in the determination of site suitability of 
Hanford basalt formations and have contributed to refinement of 
predictive numerical models for use in repository design. Most re- 
cently, the testing program has resulted in the following: an im- 
proved method of determining thermal expansion effects on the 
borehole deformation gage; an improved method of monitoring the 
stress relief process during the doorstopper overcoring process; the 
development of a high-resolution optical device for monitoring 
rock mass deformation in several directions simultaneously; a pre- 
liminary indication that the columnar structure of basalt is reflected 
by significant differences in deformational characteristics parallel 
and perpendicular to the columns; initial values of block test defor- 
mation modulus to establish a relationship between small- and 
large-scale modulus test results; and the observation that slabbing 
and decrepitation of borehole walls do not occur in basalt even at 


temperatures that are twice the design value (i.e., at 400°C). 5 fig- 
ures. 


4431 (RHO-BW-SA—257-P) In-situ stress measurement 
at a candidate repository horizon. Kim, K.; Haimson, B.C. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Wisconsin Univ., Madison 
(USA)). Sep 1982. Contract AC06-77RL01030. 1ip. 
(CONF-821205—13). NTIS, PC A02/MF AOl. Order 
Number DE83001748. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

The state of in-situ stress under the Hanford Site has attract- 


ed attention in recent years because of the core disking phenom- 
enon observed during exploration drilling, an indicator of likely 
high horizontal stress. Efforts made to elucidate this phenomenon 
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by core analysis and numerical modeling studies have enhanced the 
understanding of the rock failure mechanism and served to delin- 
eate approximate conditions for which disking might occur. The 
hydraulic fracturing stress measurements conducted in the Um- 
tanum flow in fiscal year 1982 provided, for the first time, direct 
and quantitative information on the stress state of a candidate re- 
pository horizon in basalt. This paper summarizes the measurement 
method employed, the test results, and future Basalt Waste Isolation 
Project (BWIP) plans. 4 figures. 


4432 (RHO-BW-SA—258-P) Nuclear-waste repository 
in basalt: seal development studies. Anderson, W.J.; Clayton, 
L.G.; Cottam, A.E.; Jacobs, G.K.; Schulz, W.W.; Watrous, 
R.A. (Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Sep 1982. Contract AC06- 
77RL01030. 9p. (CONF-821205—16). NTIS, PC A02/MF 
A01. Order Number DE83001490. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Current efforts have concentrated on establishing perform- 
ance requirements and design criteria for a seal system. To accom- 
plish this objective, the repository seal system is considered as one 
component of the multiple barriers concept of waste isolation. 
During fiscal year 1982, a simple calculational method to predict 
steady-state flow rates through a system of shaft seals and backfill 
zones as a function of plug dimensions, material permeability, and 
predicted hydraulic gradient has been developed. A Tektronix desk 
top computer has been programmed to assist in executing the calcu- 
lations. A preliminary analysis of computer-produced data indicates 
disturbed rock zone permeability dominates calculated flow rates 
and travel times and, therefore as further studies proceed, greater 
emphasis will be given to the disturbed rock zone characterization. 
As model development continues, many of the assumptions will be 
removed and fracture flow conditions will be considered. The goal 
is to develop a model that is supported and verified by design de- 
velopment and laboratory, field, and in situ materials testing. 4 fig- 
ures. 


4433 (RHO-BW-SA—259-P) Conceptual design of the 
nuclear-waste repository in basalt. Turner, D.A. (Rockwell 
International Corp., Richland, WA (USA). Energy Systems 
Group). Sep 1982. Contract AC06-77RL01030. II1p. 
(CONF-821205—24). NTIS, PC A02/MF AOl. Order 
Number DE83001486. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

The conceptual NWRB is sized to dispose of spent fuel and 
commercial high-level waste equivalent to ~ 52,200 tons of heavy 
metal, cooled for 10 y, and 32,000 drums of low-level transuranic 
waste. Retrieval capability shall be maintained for up to 50 y. The 
reference repository location is in the Hanford Site. The surface 
and subsurface facilities will occupy 40.5 ha (200 acres) and 588 ha 
(1455 acres), respectively. The design of the underground spaces is 
described. 6 figures. (DLC) 


4434 (RHO-BWI-SA—143) Nuclear waste isolation: 
actinide containment in geologic repositories. Wood, B.J.; 
Rai, D. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group; Pacific Northwest Lab., 
Richland, WA (USA)). Jun 1981. Contract AC06- 
77RL01030. 32p. (PNL-SA—9549). NTIS, PC A03/MF 
A01. Order Number DE83003211. 

Portions of document are illegible. 

A consideration of total inventories, half-lives and relative 
toxicities shows that the migration of actinides - U, Np, Pu and Am 
- poses the major potential environmental hazard from nuclear 
waste forms in a geologic repository. Because transport of wastes 
by ground water is the most likely mechanism for radionuclides to 
reach the environment, the solubilities of actinide compounds will 
determine the maximum rates at which they can be transported. 
Recent data indicate that in geologic repositories concentrations of 
actinides will be controlled near or below the maximum permissible 
levels established by the U.S. Nuclear Regulatory Commission for 
nuclear facilities (Code of Federal Regulations, 10 CFR 20) if the 
geochemical environment is near-neutral pH and reducing. The ac- 
tinides’ low solubilities so retard their movement that only about 
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10-5 of the inventory of U, Np, Pu and Am could be dissolved in 
the first 100,000 yr of repository life. Although experimental verifi- 
cation of these predictions is needed, the approach described here is 
theoretically sound and independent of both the release scenarios 
and hydrology of the repository and surrounding rock. 


4435 (RHO-HS-SA—10-P) Role of burrowing activities 
of the Great Basin pocket mouse (Perognathus parvus) in the 
dispersal of radionuclides on a decommissioned pond. Lan- 
deen, D.S.; Mitchell, R.M. (Rockwell International Corp., 
Richland, WA (USA). Energy Systems Group). Aug 1982. 
Contract AC06-77RL01030. 10p. NTIS, PC A02/MF AO1. 
Order Number DE83000104. 

The intrusion of waste burial sites by animals is a common 
occurrence at nuclear waste facilities. This study identifies param- 
eters associated with burrowing activities of the Great Basin Pocket 
Mouse at the Hanford Site in southeastern Washington. The objec- 
tives of the study were to: (1) document and compare burrow 
depths on a control site and a decommissioned radioactive waste 
pond and (2) document '°’Cs concentrations in pocket mice and 
the soil mounds created by their burrowing activities. Pocket mice 
burrowed deeper in the backfilled burial site (anti x = 72 cm) than 
they did in the control site (anti x = 38 cm). The small amounts of 
187Cs found in the mice were an order of magnitude below what 
was present in the mounds. This indicates that the burrowing habits 
of these mice and subsequent mound construction may be more im- 
portant in terms of radionuclide dispersal than the small amounts 
contained within their bodies. The '’Cs values reported in the 
mice and mounds are below Rockwell Hanford Operations (Rock- 
well) surface soil contamination limits. Information received from 
test plots will be used in formulating appropriate control mecha- 
nisms which may be deployed in the future. In the interim, surface 
stabilization efforts are being conducted on waste sites to control 
and deter burrowing animals. 


4436 (RHO-RE-ST—4-P) Status of tank-assessment 
studies for continued in-tank storage of Hanford Defense 
waste. DeFigh-Price, C. (Rockwell International Corp., 
Richland, WA (USA). Energy Systems Group). Oct 1982. 
Contract AC06-77RL01030. 69p. NTIS, PC A04/MF AO1. 
Order Number DE83001141. 

Portions of document are illegible. 

This report provides technical information on the status of 
an ongoing evaluation of underground waste tanks for continued 
storage of radioactive waste at the Hanford Site. The initial status 
report was issued in September 1978, followed by an update in Oc- 
tober 1980. The data are generic to all of the underground, rein- 
forced-concrete waste storage tanks at Hanford and include study 
results, evaluation methods, and recommended future work related 
to long-term disposal. Though elevated temperatures continue to be 
a dominant factor affecting concrete strength, the initial condition 
of the concrete appears to be most important in determining the 
present or future condition of the concrete. This document pro- 
vides a summary of work completed in the past two years. This in- 
cludes: (1) results of laboratory tests to determine concrete durabil- 
ity when exposed to various waste forms for use in establishing a 
technical data base for assessment studies; (2) properties of concrete 
removed from the haunch and wall of a single-shell tank; (3) com- 
puter analyses determining tank sensitivity to various loads; and (4) 
thermal heat transfer analyses of long-term disposal options. 35 fig- 
ures, 16 tables. 


4437 (RHO-ST—39) 216-S-1 and S-2 mixed-fission- 
product crib-characterization study. Van Luik, A.E.; Smith, 
R.M. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Mar 1982. Contract AC06- 
77RLO01030. 131p. NTIS, PC A07/MF A011. Order Number 
DE83000176. 

Portions of document are illegible. 

The 216-S-1 and 2 crib is an underground structure that was 
used for the disposal of radioactively contaminated liquid waste at 
the Hanford Site. The crib received acidic, intermediate level, 
mixed fission-product waste solutions from 1952 to 1956. The 1980 
status of radioactive contaminants in the sediment beneath the crib 
was investigated. The results indicate that the radionuclide distribu- 
tions are stable, with no evidence of significant translocations found 
since the late 1960's. 
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4438 (RHO-WM-SR—82-1-3QP) Long-Term High- 
Level Defense-Waste technology. report, April-June 
1982. (Rockwell International , Richland, WA (USA). 
Energy Systems Group). Jul 1982. Contract ACO06- 
77R101030, 19p. NTIS, PC A02/MF A0O1. Order Number 
DE83000375. 

This report summarizes the work accomplished during the 
third quarter of Fiscal Year 1982. Two major technology tasks are 
supported within Rockwell Hanford Operations (Rockwell): residu- 
al liquid solidification and in situ drying. In addition, Rockwell is 
providing technical guidance for waste tank and cesium capsule 
corrosion tests being performed at Battelle Pacific Northwest Labo- 
ratory (PNL) and pass-through funded concrete grout bulk waste 
immobilization studies at Oak Ridge National Laboratory (ORNL). 
In the residual liquid solidification effort, the primary alternative 
studied this year is the wiped-film evaporator (WFE) approach to 
solidifying salt well pumped liquids and returning the molten mate- 
rial to single-shell tanks for microwave final stabilization to a hard 
dry product. Both systems analysis and experimental work are pro- 
ceeding to evaluate this approach. The primary alternative for in 
situ stabilization of in-tank wastes is microwave drying of wet salt 
cake and unpumped sludges. Experimental work has been success- 
fully conducted on a 1/12 scale tank containing wet synthetic salt 
cake. Related systems analysis of a full-scale system has been initiat- 
ed. 


4439 (SAND—82-0170) Thermal analyses for a nuclear- 
waste repository in tuff using USW-G1 borehole data. John- 
son, R.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1982. Contract AC04-76DP00789. 50p. NTIS, 
PC A03/MF AO1. Order Number DE83002648. 

Portions of document are illegible. 

Thermal calculations using properties of tuffs obtained from 
the USW-G1 borehole, located near the SW margin of the Nevada 
Test Site (NTS), have been completed for a nuclear waste reposi- 
tory sited in welded tuff below the water table. The analyses con- 


sidered two wasteforms, high level waste and spent fuel, emplaced 
at two different, gross thermal loadings, 50 and 75 kW/Acre (20.24 
and 30.36 kW/ha). Calculations were made assuming that no boil- 
ing of the groundwater occurs; i.e., that the hydrostatic head poten- 
tial was reestablished soon after waste emplacement. 23 figures, 2 
tables. 


4440 (SAND—82-1005/1) Oceanographic studies to sup- 
port the assessment of submarine at sea. Volume 1. 
Summary and preliminary evaluation. Talbert, D.M. (Sandia 
National Labs., Albuquerque, NM (USA)). Sep 1982. Con- 
tract AC04-76DP00789. 47p. NTIS, PC A03/MF AO0OI1. 
Order Number DE83002527. 

Portions of document are illegible. 

Oceanographic studies have been undertaken to provide a 
data base and generic site characterization to support an assessment 
of the environmental consequences of possible deep ocean disposal 
of defueled, decommissioned nuclear submarines. Potentially suit- 
able site selection guidelines are established for these studies. Based 
on research to date, study areas in the Pacific and Atlantic Oceans 
are identified which potentially satisfy the guidelines. The data base 
and general characterization for each of these study areas are dis- 
cussed. 53 figures, 4 tables. 


4441 (SAND—82-1005/2) Oceanographic studies to sup- 
port the assessment of submarine di at sea. Volume II. 
Appendices. Talbert, D.M. (comp.). (Sandia National Labs., 

Albuquerque, NM (USA)). Sep 1982. Contract AC04- 
76DP00789. 620p. NTIS, PC A99/MF AO1. Order Number 
DE83002289. 

Portions of document are illegible. 

Volume II comprises 22 appendices: Identification of Gener- 
ic Study Areas: Eastern North Pacific Ocean (OSU-1) (Appendix 
A); Identification of Generic Study Areas for the Disposal of Low- 
Level Radioactive Waste: Western North Atlantic Ocean (WHOI- 
79-82) (Appendix B); Summary of Historical Oceanographic and 
Climatological Data for West Coast Potential Disposal Sites W-N 
and W-S (OSU-3) (Appendix C); Biological Transport and Path- 
ways to Man; Preliminary Results for the Eastern North Pacific 
(OSU-5) (Appendix D); Status of W-N Studies as of October 31, 





1980 (OSU-7) (Appendix E); Characteristics of Bottom Sediments 
Collected from Area W-N During R/V Thompson Cruise TT-141, 
August 1979 (OSU-8) (Appendix F); Oceanographic Studies 
Through December 1981 at Pacific Site W-N (OSU-11) (Appendix 
G); Geochemical Investigation of Sediment and Pore Water Sam- 
ples from the Northeast Pacific Ocean, off the Coast of California 
(Appendix H); LLWODP Geotechnical Survey; Doppler Penetro- 
meter Data (Appendix I); Data Report for Current Meters on 
Mooring CMMW-1, 1979-80; Pacific Study Area W-N (OSU-6) 
(Appendix J); Data Report for Current Meters Moorings CMMW-2 
and CMMW-3, 1980-81; Pacific Study Area W-N (OSU-10) (Ap- 
pendix K); Cruise Reports Appendices L, M, O, T, U; Pacific 
Study Area W-N; Deployment of Current Meter Mooring CMMW- 
1 and Corrosion Experiments OC2-2 and OC2-3; August, 1979 
(OSU-4) (Appendix N); Pre-Cruise Analysis: the Hatteras Study 
Area (URI-1) (Appendix P); Final Report of 1980 Field Program 
(EN-053) (URI-3) (Appendix R); and Preliminary Analysis of 
Northern Hatteras Abyssal Plain Sediments (URI-4) (Appendix S). 


4442 (SAND—82-1384C) Corrosion resistant canisters 
for nuclear waste isolation. Magnani, N.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 8p. (CONF-821107—5). NTIS, PC A02/MF 
A01. Order Number DE83000090. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Corrosion resistant canisters are an important component of 
the engineered barriers of a nuclear waste disposal system. In addi- 
tion to providing containment for the waste form during transporta- 
tion and emplacement, a durable canister can eliminate hydrother- 
mal interactions with the waste form. The selection of a repository 
site and emplacement technique will affect canister design and 
could also impact material selection. While there are still many 
issues to be resolved, there are two different concepts being evalu- 
ated to provide durable canisters for waste disposal: (1) canisters 
fabricated out of extremely corrosion resistant materials such as Ti- 
base or Ni-base alloys, and (2) canisters fabricated out of less dura- 
ble materials but designed with a corrosion allowance. Each of 
these types of canisters could fail to meet the design objectives 
through a variety of failure processes. The more important of these 
are discussed. 3 tables. 


4443 (SAND—82-1416C) Evaporite dissolution relevant 
to the WIPP site, northern Delaware Basin, southeastern 
New Mexico. Lambert, S.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 8p. 
(CONF-821107—8). NTIS, PC A02/MF AOl. Order 
Number DE83000317. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Evaluation of the threat of natural dissolution of host eva- 
porites to the integrity of the Waste Isolation Pilot Plant (WIPP) in 
southeastern New Mexico has taken into consideration (1) the 
volume of missing rock salt, (2) the occurrence (or not) of charac- 
teristic dissolution brines, (3) geomorphic features, some of which 
are unrelated to dissolution, and (4) the time intervals over which 
dissolution may have been active. Even under the assumption that 
all missing halite was originally present and has been removed by 
dissolution, there is no evidence of active preferential removal of 
the lower Salado Formation halite by any geologically reasonable 
process. The geologic record contains evidence of dissolution in the 
Triassic and Jurassic; to constrain all removal of basinal halite to 
the late Cenozoic yields an unrealistically high rate of removal. Ap- 
plication to the lower Salado of a stratabound mechanism known to 
be active in Nash Draw, a near-surface feature within the Basin, 
allows a minimum survival time of 2,500,000 years to be predicted 
for the subsurface facility for storage of radioactive waste at WIPP. 
This calculation is based on an analysis of all known dissolution fea- 
tures in the Delaware Basin, and takes into account the wetter (plu- 
vial) climate during the past 600,000 years. 2 figures, 1 table. 


4444 (SAND—82-1650C) Geotechnical instrumentation 
requirements for at-depth testing and repository monitoring in 
tuff. Zimmerman, R.M. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1982. Contract AC04-76DP00789. 16p. 
CONF-821011—15). NTIS, PC A02/MF AOl. Order 
Number DE83002188. 
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From IEEE nuclear science symposium; Washington, DC, 
USA (20 Oct 1982). 

Minimum required geotechnical measurements for confirma- 
tion of repository performance include thermal and thermomechani- 
cal responses; changes in stress, strain, and displacements; and pore 
pressure and groundwater flow characteristics. Conditions expected 
in tuff are: maximum rock temperatures of less than 250°C, stresses 
less than 100 MPa, strains between +-0.01 mm/mm, and pore pres- 
sures less than 35 KPa in the unsaturated zone where hydraulic 
head is not the primary contributor. The paper describes instrumen- 
tation needed to make the desired measurements. In general, the in- 
strumentation and data system are required to be stable and reliable 
for tens of years. Designs must consider requirements for tempera- 
ture stability, temperature expansion compensation, moisture resist- 
ance, and long-term durability in mining-type environments. Severe 
requirements such as these suggest consideration of techniques for 
in-situ replacement of instrumentation. State-of-the-art instrumenta- 
tion is briefly described along with a discussion of needs for refine- 
ment, replacement/recalibration and instrumentation development. 


4445 (SAND—82-2021C) Systems overview of the Sub- 
seabed Disposal Program. Klett, R.D.; Brush, L.H.; Lipkin, 
J.; Percival, C.M. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 14p. 
(CONF-821205—5). NTIS, PC A02/MF A0Ol. Order 
Number DE83000091. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The Subseabed Disposal Program (SDP) is considering high- 
level waste (HLW) disposal in the oceanic geologic formations as a 
possible longer term complement to mined geologic repositories. 
The approach to safety assessment is to compute occupational ex- 
posure for all processes, predict the consequences and probabilities 
of pre-emplacement accidents and controlled release from the sedi- 
ments, and analyze of all pathways to man and resulting health ef- 
fects. Models are being developed to form a physical/mathematical 
computer description of each process; to measure as well as possi- 
ble associated phenomena and properties in the laboratory; to make 
predictions and run confirming in-situ experiments; and to modify 
predictive methods if required. Models have been developed to de- 
scribe heat transfer, fluid flow, mechanical response of the sedi- 
ment, nuclide migration in the sediment, physical and biologic 
oceanography, land transport accidents, dose to man, and health ef- 
fects. The largest systems effort in FY-82 has been in the area of 
sensitivity analyses for the purposes of eliminating unnecessary R 
and D, quantifying general requirements to obtain specific criteria, 
defining model requirements, specifying significant variables, defin- 
ing accuracy requirements for data acquisition, and providing input 
to the first round of safety assessments scheduled for FY-83. 


4446 (SAND—82-2147C) Preliminary technical con- 


straints for a repository in tuff. Johnstone, J.K.; Gnirk, P.F. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 6p. (CONF-821205—4). NTIS, 
PC A02/MF AOi. Order Number DE83000324. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The Nevada Nuclear Waste Storage Investigations 
(NNWSD) project has established preliminary technical constraints 
for a repository in tuff. The purpose of the technical constraints is 
to provide quantitative limits against which to assess the perform- 
ance of a repository during the different phases of its existence. The 
constraints should also provide a link between individual repository 
component function and specifications to be used for conceptual 
and final repository design. The study focused on the very-near, 
near, and far field repository domains and time intervals of 0 to 110 
years (operational period), 111 to 1000 years (containment period), 
and greater than 1000 years (isolation period). To date, only mined 
geologic disposal in tuff has been studied with emplacement of 
waste packages in vertical boreholes located in the floors of dispos- 
al rooms. A repository has been considered located in both saturat- 
ed (below the static water level) and unsaturated (above the static 
water level) rock and waste packages with and without a backfill 
and containing spent fuel or reprocessed commercial high-level 
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waste (borosilicate glass). Accidental or extraordinary events in the 
repository were not considered nor did we attempt to establish eco- 
nomic constraints. 


(SAND—82-2198C) NNWSI regulatory status and 
cei Mabl, J.T.; Bertram, S.G. (Sandia National Labs., Al- 
buquerque, NM "(USA)). 1982. Contract AC04-76DP00789. 
6p. (CONF-821205—6). NTIS, PC A02/MF AOl. Order 
Number DE83001271. 

From NWTS information m on basalt waste isolation 
project; Las Vegas, NV, USA (14 a 50) 

ortions of document are ill 

Reporting requirements for the i licensing of a high-level ra- 
dioactive waste repository are reviewed. Major changes have been 
instituted in the proposed rules since last year and have particular 
relevance to Nevada Nuclear Waste Storage Investigations 
(NNWSD), especially regarding the use of the unsaturated zone, and 
the advocacy of an overall systems orientation in establishing tech- 
nical criteria. Legislation pending at the time that this paper was 
written will have major policy impact on schedule direction, lead- 
ing to submittal of a license application in 1988. The focus of site 
exploration has been on the volcanic tuff underlying 
Yucca Mountain, on and adjacent to the Nevada Test Site. The 
major regulatory activities of NNWSI this past year have been the 
preparation of its initial Site Characterization Report (SCR), and an 
Environmental Assessment (EA) covering the Exploratory Shaft, 
both to be released in mid-1983. The final environmental documen- 
tation, required at the time of the license application, will be an En- 
vironmental Report, which will be developed from the site-selec- 
tion Environmental Impact Statement. (DMC) 


4448 (SAND—82-2199C) NNWSI environmental char- 
acterization prior to the exploratory shaft. Bertram, S.G-.; 
Everett, J.J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 9p. (CONF- 
821205—26). NTIS, PC A02/MF A0Ol. Order Number 
DE83001817. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

Portions of document are illegible. 

The primary objective of the environmental characterization 
is to ensure that the site characterization and selection are in com- 
pliance with the National Environmental Policy Act (NEPA) and 
with applicable federal, state and local environmental laws and reg- 
ulations. This paper describes the overview of the screening area 
and the Yucca Mountain biological and archaeological field studies. 
No further environmetal data will be collected for the 970 km? 
screening area because the NNWSI Project has selected the Yucca 
Mountain location for site characterization. 


4449 (SAND—82-2207) Geology of the Nevada Test 
Site and nearby areas, southern Nevada. Sinnock, S. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1982. Con- 
tract AC04-76DP00789. 55p. NTIS, PC A04/MF AOl. 
Order Number DE83002528. 

a - of document are illegible. 

The Department of Energy's Nevada Test Site (NTS) lies in 
the southern part of the Great Basin Section of the Basin and 
Range Physiographic Province. This report addresses the geologi- 
cal setting of the NTS in the context of the current waste isolation 
policy. The intent is to provide a synthesis of geological conditions 
at the NTS and nearby areas so that a general background of infor- 
mation is available for assessing the possible role of geology in pro- 
viding protections for humans from buried radioactive wastes. The 
NTS is characterized by alluvium-filled, topgraphically closed val- 
leys surrounded by ranges composed of Paleozoic sedimentary 
rocks and Tertiary volcanic tuffs and lavas. The Paleozoic rocks 
are a miogeosynclinal sequence of about 13,000 ft of pre-Cambrian 
to Cambrian clastic deposits (predominantly quartzites) overlain by 
about 14,000 ft of Cambrian through Devonian carbonates, 8000 ft 
of Mississippian argillites and quartzites, and 3000 ft of Pennsylva- 
nian to Permian limestones. Tertiary volcanic rocks are predominat- 
ly silicic composition and were extruded from numerous eruptive 
centers during Miocene and Pliocene epochs. Within eruptive cal- 
dera depressions, volcanic deposits accumulated to perhaps 10,000 
ft in total thickness, thinning to extinction outward from the cal- 
deras. Extrusion of minor amounts of basalts accompanied Pliocene 
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and Pleistocene filling of structural basins with detritus from the 
ranges. Regional compressional and extensional structures as well as 
local volcanic structures occur in the NTS region. Normal exten- 
sional faulting coincided with the outbreak of volcanism during the 
Miocene and was superimposed on existing Mesozoic structures. 
Continued extensional deformation may be occurring at the present 
time. 


(SAND—82-2238C) Nuclear-waste disposal: tech- 
chigndesnestantitneaan, tiaten, T.O. (Sandia National Labs., 
Albuquerque, NM (USA)). 1982. Contract AC04 
76DP00789. 2ip. (CONF-821090—1). NTIS, PC A02/MF 
A01. Order Number DE83002185 

From Institute for Nuclear Materials Management seminar 
cadet diamgeiaie aed Gane Gage Coan oe 
USA (20 Oct 1982). 

Portions of document are illegible. 

The nuclear waste from the defense programs of the United 
States and the commercial nuclear fuel cycle are planned for dis- 
posal in mined geologic repositories. High-level waste (HLW) will 
require the development of one to three repositories. A number of 
technical issuess are associated with the selection and characteriza- 
tion of a suitable site, the design of surface and underground facili- 
ties, development of an appropriate waste package, and methods to 
assess the performance of the system relative to regulatory require- 
ments. These issues are being addressed by four major projects to 
evaluate salt, basalt, volcanic tuff, and other crystalline rocks such 
as granite. The key technical issues and the status of activities to 
resolve those issues are reviewed. 


4451 (SAND—82-2260C) Compliance aes of ay 
pothetical geological nuclear waste isolation systems 
draft EPA standard. Siegel, M.D.; Chu, MS. Pepe 
(Sandia National Labs., Albuquerque, NM w Ty sa 
Contract AC04-76DP00789. 10p. (CONF-821107—6). 
NTIS, PC A02/MF A0O1. Order Number DE83001170. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Preliminary calculations of potential radionuclide discharges 
from hypothetical repositories in tuff and bedded salt have been 
completed. The theoretical approach and computational methods 
are illustrated in this paper with examples for a repository in vol- 
canic tuff. Calculations suggest the following conclusions for the 
hypothetical tuff repository: 1) sorption of radionuclides by several 
thousand feet of zeolitized tuff is an effective barrier to migration 
of actinides even in the absence of solubility constraints. 2) All vio- 
lations of the EPA Draft Standard in the base case are due to dis- 
charges of Tc and C. Retardation due to matrix diffusion, how- 
ever, may eliminate discharge of these nuclides for realistic ground- 
water flow rates. 3) If the radionuclides do not flow through sever- 
al thousand feet of zeolitized tuff, discharges of U and Np under 
oxidizing conditions may be much larger than the EPA limits. 
Under reducing conditions, however, the low solubilities of these 
elements may provide an effective barrier to radionuclide release. 
For both the tuff and bedded salt sites the investigators have found 
that calculated radionuclide discharge is very sensitive to the 
source model chosen. Radionuclide solubility limits, waste form 
leach rate and mixing processes within the engineered facility must 
all be considered in modeling the compliance of hypothetical re- 
positories with the EPA Draft Standard. 


4452 (SAND—82-2282C) Results of the NNWSI area- 
to-location phase of the repository siting process. Sinnock, S. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 21p. (CONF-821205—8). NTIS 
MF/A01. Order Number DE83001344. 

From NWTS information m on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

A comprehensive system study has been completed to screen 
the Nevada Research and Development Area of the Nevada Test 
Site and nearby areas for relatively favorable locations for the per- 
manent disposal of radioactive waste in a mined repository. The 
effort to develop a formal screening process was initiated in 1979 
and brought to fruition in 1981 using a data base that had been de- 
veloped in the interim. Fifteen locations were identified based on 
groupings of similarly rated grid cells. These locations were ranked 
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according to the sum of weights associated with individual analy- 
ses. Of the 15 locations, northern Yucca Mountain ranks highest, 
primarily due to favorable ratings for long-term safety, contain- 
ment, isolation, avoidance of disruptive events, tectonic attributes, 
human disturbance attributes, and the presence of Calico Hills Tuff 
and Topopah Spring Tuff. Two other locations, northeastern Jack- 
ass Flats and Calico Hills-Upper Topapah Wash, also rate generally 
high. 6 figures, 6 tables. 


4453 (UCID—19492-Rev.1) Leaching study of PNL 76- 
68 glass beads using the LLNL continuous-flow method and 
the PNL modified IAEA method. Final report. Coles, D.G.; 
Mensing, R.W.; Rego, J.; Weed, H.C.; Buddemeier, R.W. 
(Lawrence Livermore National Lab., CA (USA)). 4 Oct 
1982. Contract W-7405-ENG-48. 258p. NTIS, PC A12/MF 
A01. Order Number DE83001875. 

Portions of document are illegible. 

A long-term single-pass continuous-flow (SPCF) leaching 
test was conducted on the glass waste form PNL 76-68. Leaching 
rates of Np, Pu and various stable elements were measured at 25 
and 75°C with three different solutions and three different flow 
rates. The SPCF leaching results were compared with results of a 
modified IAEA leach test performed by Pacific Northwest Labora- 
tories (PNL). Elemental leach rates and their variation with tem- 

ture, flow rate and solution composition were established. The 
LLNL and PNL leach test results appear to agree within experi- 
mental uncertainties. The magnitude of the leach rates determined 
for Np and the glass matrix elements is 10-5 grams of glass/cm? 
geometric solid surface area/day. The rates increase with tempera- 
ture and with solution flow rate, and are similar in brine and dis- 
tilled water but higher in a bicarbonate solution. Other cations ex- 
hibit somewhat different behavior, and Pu in particular yields a 
much lower apparent leach rate, probably because of sorption or 
precipitation effects after release from the glass matrix. After the 
initial few days, most elements are leached at a constant rate. 
Matrix dissolution appears to be the most probable rate controlling 
step for the leaching of most elements. 23 figures, 12 tables. 


4454 (UCRL—15480) Immobilization of sodium and 
phosphorus-bearing PW-7a waste in SYNROC. Progress 
report. Ringwood, A.E. (Australian National Univ., Canber- 
ra. Research School of Earth Sciences). 9 Aug 1982. Con- 
tract W-7405-ENG-48. 22p. NTIS, PC A02/MF AO1. Order 
Number DE83000734. 

The phosphorus, sodium and gadolinium-rich PW-7a waste 
can be successfully incorporated in SYNROC-C. However, a new 
accessory phase, a Ca,Na,Ba phosphate isostructural with 
CasNa2(PO,), apppears in the SYNROC mineralogy. There is no 
evidence for the partition of key radionuclides (e.g. Sr, REE and 
hence actinides) into this phosphate. Its poor resistance to ground- 
water dissolution, whilst hardly desirable, may therefore not have a 
serious effect on the leaching performance of SYNROC containing 
PW-7a. 9 tables. 


4455 (UCRL—53315) Disposal costs for SRP high-level 


wastes in borosilicate glass and e ceramic waste 
forms. Rozsa, R.B.; Campbell, J.H. (Lawrence Livermore 
National Lab., CA (USA)). 25 Aug 1982. Contract W-7405- 
ENG-48. 10p. NTIS, PC A02/MF AOl. Order Number 
DE83003105. 

Purpose of this document is to compare and contrast the 
overall burial costs of the glass and ceramic waste forms, including 
processing, storage, transportation, packaging, and emplacement in 
a repository. Amount of waste will require approximately 10,300 
standard (24 in. id. x 9-5/6 ft length) canisters of waste glass, each 
containing about 3260 lb of waste at 28% waste loading. The ce- 
ramic waste form requires about one-third the above number of 
standard canisters. Approximately $2.5 billion is required to process 
and dispose of this waste, and the total cost is independent of waste 
form (glass or ceramic). The major cost items (about 80% of the 
total cost) for all cases are capital and operating expenses. The cap- 
ital and 20-year operating costs for the processing facility are the 
same order of magnitude, and their sum ranges from about one-half 
of the total for the reference glass case to two-thirds of the total for 
the ceramic cases. 
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4456 (UCRL—53326) Properties of SYNROC C nucle- 
ar-waste form: a state-of-the-art review. Oversby, V.M. 
(Lawrence Livermore National Lab., CA (USA)). 1982. 
Contract W-7405-ENG-48. 32p. NTIS, PC A03 AOl. 
Order Number DE83002464. 

SYNROC C is a titanate ceramic waste form designed to 
contain the waste generated by the reprocessing of commercial nu- 
clear reactor fuel. The properties of SYNROC C are described 
with particular emphasis on the distribution of chemical elements in 
SYNROC, the fabrication of good quality specimens, and the 
chemical durability of SYNROC. Data obtained from testing of 
natural mineral analogues of SYNROC minerals are briefly dis- 
cussed. The information available on radiation effects in SYNROC 
in relation to structural alteration and changes in chemical durabil- 
ity are summarized. 26 references, 2 figures, 18 tables. 


4457 (UCRL—87742) SYNROC production using a 
fluid bed calciner. Ackerman, F.J.; Grens, J.Z.; Ryerson, 
F.J.; Hoenig, C.L.; Bazan, F.; Campbell, J.H. (Lawrence 
Livermore National Lab., CA (USA)). 27 Sep 1982. Con- 
tract W-7405-ENG-48. 9p. (CONF-821107—11). NTIS, PC 
A02/MF AO1. Order Number DE83001181. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

SYNROC is a titanate-based ceramic developed for immobi- 
lization of high-level nuclear reactor wastes in solid form. Fluid- 
bed SYNROC production permits slurry drying, calcining and 
redox to be carried out in a single unit. We present results of stud- 
ies from two fluid beds; the Idaho Exxon internally-heated unit and 
the externally-heated unit constructed at Lawrence Livermore Na- 
tional laboratory. Bed operation over a range of temperature, feed 
rate, fluidizing rate and redox conditions indicate that high density, 
uniform particle-size SYNROC powders are produced which facili- 
tate the densification step and give HUP parts with dense, well-de- 
veloped phases and good leaching characteristics. 3 figures, 3 
tables. 


4458 (UCRL—88175) Development of waste packages 
for tuff. Rothman, A.J. (Lawrence Livermore National 
Lab., CA (USA)). 20 Sep 1982. Contract W-7405-ENG-48. 
6p. (CONF-821205—7). NTIS, PC A02/MF AOl. Order 
Number DE83000748. 

From NWTS information meeting on basalt waste isolation 
project; Las Vegas, NV, USA (14 Dec 1982). 

The objective of this program is to develop nuclear waste 
packages that meet the Nuclear Regulatory Commission's require- 
ments for a licensed repository in tuff at the Nevada Test Site. Se- 
lected accomplishments for FY82 are: (1) Selection, collection of 
rock, and characterization of suitable outcrops (for lab experi- 
ments); (2) Rock-water interactions (Bullfrog Tuff); (3) Corrosion 
tests of ferrous metals; (4) Thermal modeling of waste package in 
host rock; (5) Preliminary fabrication tests of alternate backfills 
(crushed tuff); (6) Reviewed Westinghouse conceptual waste pack- 
age designs for tuff and began modification for unsaturated zone; 
and (7) Waste Package Codes (BARIER and WAPPA) now run- 
ning on our computer. Brief discussions are presented for rock- 
water interactions, corrosion tests of ferrous metals, and thermal 
and radionuclide migration modelling. 


4459 (UCRL—88179) Microstructural characterization 
of nuclear-waste ceramics. Ryerson, F.J.; Clarke, D.R. 
(Lawrence Livermore National Lab., CA (USA); Rockwell 
International Corp., Thousand Oaks, CA (USA). Science 
Center). 22 Sep 1982. Contract W-7405-ENG-48. 20p. 
(CONF-820891—1). NTIS, PC A02/MF AOl. Order 
Number DE83000362. 

From 18. ceramic science conference on advances in materi- 
als characterization; Alfred, NY, USA (16 Aug 1982). 

Portions of document are illegible. 

Characterization of nuclear waste ceramics requires tech- 
niques possessing high spatial and x-ray resolution. XRD, SEM, 
electron microprobe, TEM and analytical EM techniques are ap- 
plied to ceramic formulations designed to immobilize both commer- 
cial and defense-related reactor wastes. These materials are used to 
address the strengths and limitations of the techniques above. An 
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iterative approach combining all these techniques is suggested. 16 
figures, 2 tables. 


4460 (USGS-OFR—82-973) Preliminary interpretation 
of thermal data from the Nevada Test Site. Sass, J.H.; La- 
chenbruch, A.H. (Geological Survey, Reston, VA (USA)). 
1982. Contract AI08-78ET44802. 30p. NTIS, PC A03/MF 
A01. Order Number DE83002297. 

Portions of document are illegible. 

Analysis of data from 60 wells in and around the Nevada 
Test Site, including 16 in the Yucca Mountain area, indicates a 
thermal regime characterized by large vertical and lateral gradients 
in heat flow. Estimates of heat flow indicate considerable variation 
on both regional and local scales. The variations are attributable 
primarily to hydrologic processes involving interbasin flow with a 
vertical component of (seepage) velocity (volume flux) of a few 
mm/yr. Apart from indicating a general downward movement of 
water at a few mm/yr, the reults from Yucca Mountain are as yet 
inconclusive. The purpose of the study was to determine the suit- 
ability of the area for proposed repository sites. 


(WRRI—140) Biological processes for concentrat- 
ing trace elements from uranium mine waters. Technical com- 
pletion report. Brierley, C.L.; Brierley, J.A. (New Mexico 
Inst. of Mining and Technology, Socorro (USA)). Dec 
1981. . NTIS, PC A0OS/MF AOl. Order Number 
DE83900302. 

Waste water from uranium mines in the Ambrosia Lake dis- 
trict near Grants, New Mexico, USA, contains uranium, selenium, 
radium and molybdenum. The Kerr-McGee Corporation has a 
novel treatment process for waters from two mines to reduce the 
concentrations of the trace contaminants. Particulates are settled by 
ponding, and the waters are passed through an ion exchange resin 
to remove uranium; barium chloride is added to precipitate sulfate 
and radium from the mine waters. The mine waters are subsequent- 
ly passed through three consecutive algae ponds prior to discharge. 
Water, sediment and biological samples were collected over a 4- 
year period and analyzed to assess the role of biological agents in 
removal of inorganic trace contaminants from the mine waters. 
Somie of the conclusions derived from this study are: (1) The con- 
centrations of soluble uranium, selenium and molybdenum were not 
diminished in the mine waters by passage through the series of im- 
poundments which constituted the mine water treatment facility. 
Uranium concentrations were reduced but this was due to passage 
of the water through an ion exchange column. (2) The particulate 
concentrations of the mine water were reduced at least ten-fold by 
passage of the waters through the impoundments. (3) The sediments 
were anoxic and enriched in uranium, molybdenum and selenium. 
The deposition of particulates and the formation of insoluble com- 
pounds were proposed as mechanisms for sediment enrichment. (4) 
The predominant algae of the treatment ponds were the filamentous 
Spirogyra and Oscillatoria, and the benthic alga, Chara. (5) Adsorp- 
tive processes resulted in the accumulation of metals in the algae 
cells. (6) Stimulation of sulfate reduction by the bacteria resulted in 
retention of molybdenum, selenium, and uranium in sediments. 1 
figure, 16 tables. 


4462 (SAND—82-0664-Vol.2-App.-Pt.1) Subseabed dis- 
posal program annual report, January-September 1981. 
Volume II. Appendices (principal investigator progress re- 
ports). Part 1. Hinga, K.R. (ed.). (Sandia National Labs., Al- 
buquerque, NM (USA)). Jul 1982. Contract AC04- 
76DP00789. 1026p. NTIS, PC A99/MF AOl. Order 
Number DE82020855. 

Portions of document are illegible. 

Volume II of the eighth annual report describing the prog- 
ress and evaluating the status of the Subseabed Disposal Program 
contains the appendices referred to in Volume I, Summary and 
Status. The annual report this year covers the period January to 
September 1981 because the program is shifting from a calendar 
year to a fiscal year reporting period. Because of the length of 
Volume II, it has been split into two parts for publication purposes. 
Part 1 contains Appendices A-Z; Part 2 contains Appendices AA- 
TT. Separate abstracts have been prepared for each appendix for 
inclusion in the energy data base. 
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4463 (SAND—82-0664-Vol. 2-App.-Pt.1, pp 9-16) Sub- 
seabed disposal safety analysis. Koplick, C.M.; Kabele, T.J. 
(Analytic Sciences Corp., Reading, MA). Jul 1982. NTIS, 
PC A99/MF AO0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress a Part 1. 

This report summarizes the status of work performed by 
Analytic Sciences Corporation (TASC) in FY’81 on subseabed dis- 
posal safety analysis. Safety analysis for subseabed disposal is divid- 
ed into two phases: pre-emplacement which includes all transporta- 
tion, handling, and emplacement activities; and long-term (post-em- 
placement), which is concerned with the potential hazard after 
waste is safely emplaced. Details of TASC work in these two areas 
are provided in two technical reports. The work to date, while pre- 
liminary, supports the technical and environmental feasibility of 
subseabed disposal of HLW. 


4464 (SAND—82-0664-Vol.2-App.-Pt.1, 61-106) 
Accident scenarios and probabilities for the SDP transporte- 
tion system. Ensminger, D.A. (Analytic Sciences Corp., 
Reading, MA). Jul 1982. NTIS, PC A99/MF A0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

A preliminary analysis of the safety of preemplacement oper- 
ations in the Subseabed Disposal Program is performed. Handling, 
storage, shipment, and emplacement facilities are described and po- 
tential accident scenarios and probabilities are determined, based in 
part on existing studies. This document is intended to serve as a 
report of progress. Subsequent efforts will complete the safety anal- 
ysis outlined here. 


4465 (SAND—82-0664-V ol.2-App.-Pt.1, 
Assessment of North Atlantic seabed regions 
waste disposal. Tucholke, B.E.; Stephen, R.A. (Woods Hole 
Oceanographic Inst., MA). Jul 1982. NTIS, PC A99/MF 
AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

During 1981 compilation and assessment of existing marine 
geological and geophysical data in three North Atlantic study areas 
continued. Seismic modelling studies were also conducted to ascer- 
tain the scale of geologic discontinuities and inclusions (cannisters) 
that can be detected in the seafloor sediment column using existing 
seismic reflection techniques. 
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4466 (SAND—82-0664-Vol.2-App.-Pt.1, pp 151-177) 
Maps of sediment thickness and depth to to basement in the 
western North Atlantic Ocean basin. Tucholke, B.E. (Woods 
Hole Oceanographic Inst., MA); Houtz, R.E.; Ludwig, W-J. 
Jul 1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1 

More than 200,000 km of single-channel and multichannel 
seismic reflection data are used to construct an isopach map of sedi- 
ment thickness and a map of depth to basement in the western 
North Atlantic Ocean basin, including the continental margins of 
eastern North America. Velocity regression equations and velocity 
estimates determined statistically from 17 provinces in the basin are 
used to convert reflection time in the sediments to thickness. The 
region between 15°N and 45°N latitude and between 40°W and 
85°W longitude is portrayed in Mercator projection at the scale of 
1.0 inch per degree longitude (about 1:4.383 million at equator). 
Methods used for map preparation are outlined and prominent fea- 
tures in basement thickness are discussed. 


4467 (SAND—82-0664-Vol.2-App.-Pt.1, pp 191-206) 
Analysis of geological and geophysical data from study loca- 
tions C,, B:, and E, in the northwest PAC 1 study region. 
Hayes, D.E.; Damuth, J.E.; Jacobi, R.D.; Flood, R.D. (Co- 
lumbia Univ., Palisades, NY). Jul 1982. NTIS, PC A99/MF 
AOl. 
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In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress ——. Part 1. 

ysis of the geological and geophysical data collected 
aboard the R/V VEMA in June 1980 in three study areas (nominal- 
ly 1° latitude by 1° longitude) is well underway. Emphasis has been 
on (1) mapping the detailed bathymetry and the variations in sedi- 
mentary layer thicknesses within the upper 60 meters of the section, 
(2) quantitatively relating the acoustic properties of the sediments 
as recorded on 3.5 kHz echograms to measured mass physical prop- 
erties of the uppermost sediments recovered from piston cores, and 
(3) using results of (1) and (2) in assessing the lateral continuity of 
reflecting horizons. Analysis of study area Ez is nearly completed 
and appears to possess many desirable geological characteristics 
suitable for potential subseabed, high level waste disposal sites. 


4468 (SAND—82-0664-Vol.2-App.-Pt.1, pp 207-233) 
Site qualification activities. Laine, E.; Fisher, J.; Sopher, C.; 
Barton, C. (Univ. of Rhode Island, Kingston). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

een study locations in the North Atlantic have been 
evaluated in accordance with the Site Qualification Program Plan. 
This preliminary evaluation has shown that the characteristics of 
the Madcap, Great Meteor West, and Northern Bermuda Rise 
study locations are sufficiently unsuitable to warrant downgrading 
for further study. Archived geological, geophysical and oceano- 
graphic data from Cape Verde III and the Gambia Abyssal Plain 
must be more completely evaluated before a decision for intensive 
field study can be reached. The remaining study locations are ac- 
ceptable for intensive field study; however, in some instances possi- 
ble detracting characteristics, which may require special analysis, 
have been noted. 


4469 (SAND—82-0664-Vol.2-App.-Pt.1, pp 235-334) 
Paleomagnetic study of areas B1, C1 and E2. Barton, C.; 
Sopher, C. (Univ. of Rhode Island, Narragansett). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

Sediments from all three areas retain a stable primary reman- 
ence with a small viscous overprint which can be removed by AF 
cleaning. This marginally reduces the scatter in NRM data and im- 
proves the constraints on some reversal boundaries. Excellent re- 
versal stratigraphies exist in all cores, particularly within area E2, 
with the exception of core B1-43P. This core is normally magne- 
tized throughout and has a larger viscous component than other 
cores. Sedimentation rates are slower during the Brunhes epoch in 
all cores except C1-32P and C1-33P. Cores C1-34P and E2-46P 
have almost constant sedimentation rates throughout. The abnor- 
mally low average sedimentation rate during the Brunhes in core 
C1-35P suggest a loss of up to 2m of sediment, either during coring 
or by in situ erosion. Overall sedimentation rates are highest in area 
B1, lowest in area E2, and show least variation between cores in 
area E2. There is no general correlation between lithology and the 
paleomagnetic record. Ash layers and horizons with abnormally 
low water contents sometimes coincide with spikes in the paleo- 
magnetic records. 


4470 (SAND—82-0664-Vol.2-App.-Pt.1, 
Pacific site assessment. Leinen, M.; King, 
— Island, Kingston). Jul 1982. NTIS, PC A99/MF 


pp 335-387) 
TA. (Univ. of 


In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

ie primary focus of the mineralogical analysis group at the 
University of Rhode Island is site assessment studies in the North 
Pacific. During FY 1981, our site assessment efforts focused on: (1) 
quantitative analysis of biogenic and eolian quartz in the VEMA 
26-12 piston core tops (ADDENDUM 1), (2) quantitative clay min- 
eralogical analysis of the VEMA core tops, (3) evaluation of re- 
gional sedimentation patterns in the northwest Pacific, (4) presenta- 
tion of GLOMAR CHALLENGER site proposals to Deep Sea 
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Drilling Project subject panels, and (5) participation in US task 
group meetings on site assessment. 


4471 (SAND—82-0664-Vol.2-App.-Pt.1, pp 389-467) 
Pacific site assessment. Heath, G.R.; Pisias, N.G.; Lopez, C. 
(Oregon State Univ., Corvallis). Jul 1982. NTIS, PC A99/ 
MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. bee gy II. Appendices (principal investigator prog- 
ress reports). Part 

Detailed Stadion of VEMA-36 piston cores show very coher- 
ent deposition throughout western North Pacific site E-2 for the 
past 2 million years. Planned Glomar Challenger drilling in 1982 
will test the entire clay record at this site. Deposition at sites B-1 
and C-1 appears to have been continuous for the past 2 million 
years, but factor-of-two or more variations in relative accumulation 
rates between and within piston cores suggest depositional regimes 
more complex than those at E-2. Northwestern B-1 warrents fur- 
ther work as a reduced site to complement the highly oxic sedi- 
ments at E-2. 


4472 (SAND—82-0664-Vol.2-App.-Pt.1, pp 469-481) 
Ichthyolith age correlation of North Pacific cores. Doyle, P. 
(Univ. of California, San Diego, La Jolla). Jul 1982. NTIS, 
PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

Ichthyoliths from two areas in the North Pacific are corre- 
lated using a new Cenozoic range chart which includes twelve new 
taxa and twenty of the more reliable, previously described taxa. 
Ranges are derived from the sequence of first and last appearances 
of the taxa in GPC-3 and in a Pacific set of dated reference sam- 
ples. In the western North Pacific, the deepest samples in eight 
cores taken during the 1980 VEMA cruise to the Shatsky Rise are 
approximately Late Miocene or younger (cores Y36-12-32PC, 
33PC, 34PC, 35PC from Area C;; 45PC from Area B,; 47PC, 
49PC, 51PC from Area E,). In the central North Pacific, the study 
of sequences of samples from four cores in the mid-plate, mid-gyre 
region (MPG-11) is not complete. However, at one site (Y74-3- 
58PC) Quaternary and probably Pliocene sediments are missing. 
The top four meters of the core also seem to show evidence of 
mixing. The top four meters at the other three sites (Y74-3-62PC, 
65PC, 73PC) show a pattern of continuous sedimentation, similar to 
the MPG-1 area, though slower. 


4473 (SAND—82-0664-Vol.2-App.-Pt.1, pp 483-591) 
In-situ heat transfer experiment (ISHTE ). Olson, L.O.; 

Ewart, T.E. (Univ. of Washington, Seattle). Jul 1982. NTIS, 
PC A99/MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

The Applied Physics Laboratory (APL) of the University of 
Washington is building and testing equipment to support in-situ 
heat transfer experiment (ISHTE). This experiment will implant a 
heat source in the clay sediments of the deep ocean and monitor 
the effects of the heat on the sediment for one year. At the end of 
the experiment the equipment and samples of the heat-affected sedi- 
ment will be recovered for study. The experiment is part of the 
near-field studies in the Subseabed Disposal Program. APL is in the 
equipment design and testing phase of the project. Major tasks this 
year have been focused toward two field activities. The first was an 
oceanographic cruise aboard the USNS De Steiguer at MPG-I 
during May. The main objectives of the cruise were to recover a 
mooring deployed in 1980, to test a hydrostatic corer and to evalu- 
ate the acoustic data transmission system. The second activity was 
a scale model test of ISHTE in a pressure chamber at the David 
Taylor Naval Ship Research and Development Center at Annap- 
olis, Maryland, during the last quarter of 1981. 


4474 (SAND—82-0664-Vol.2-App.-Pt.1, pp 593-621) 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment. Bunker, 
B.C. (Sandia National Labs., Albuquerque, NM). Jul 1982. 
NTIS, PC A99/MF AO1. 
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In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

A group of castable ceramics was evaluated for use in the 
heat source implantation rod in the In Situ Heat Transfer Experi- 
ment (ISHTE). Requirements for the material are long term chemi- 
cal durability in high temperature seawater in addition to high com- 
pressive strength and low thermal conductivity. Test results suggest 
that siloxane based polymer concrete materials developed at Brook- 
haven National Laboratories exceed these ISHTE requirements. 


(SAND—82-0664-Vol.2-App.-Pt.1, pp 623-639) 
Heat transfer and fluid mechanics. Hickox, C.E. (Sandia Na- 
tional Labs., Albuquerque, NM). Jul 1982. NTIS, PC A99/ 
MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress — Part 1. 

All Sandia National Laboratories (SNL), the Fluid and 
Thermal Sciences Department (Department 5510) provides support 
to the Subseabed Disposal Program (SDP) primarily in the areas of 
heat transfer and fluid mechanics. Additional support is also pro- 
vided for the mathematical and numerical modeling of both radio- 
nuclide transport and sediment response. In this overview, analyses 
performed in support of the SDP are summarized. Specific activi- 
ties are described and the individuals responsible are identified. 
Current activities are concentrated in the areas of (1) thermal analy- 
sis of waste disposal concepts, (2) support of the In Situ Heat 
Transfer Experiment (ISHTE), (3) participation in laboratory stud- 
ies of the scaled ISHTE, or ISHTE Simulation (ISIMU), (4) ther- 
mal analysis in support of radionuclide transport and chemistry 
studies, (5) development of laboratory studies of natural convection 
in porous media, and (6) development of mathematical techniques 
for modeling of the mechanical response of marine sediments. 


4476 (SAND—82-0664-Vol.2-App.-Pt.1, pp 647-694) 
URI geotechnical program of the in situ heat transfer experi- 
ment. Silva, A.J.; Criscenzo, S.J.; Jordan, S.A.; Babb, J.D.; 
Levy, W.P. (Univ. of Rhode Island, Narragansett). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

University of Rhode Island/Marine Geomechanics Lab- 
oratory has been involved in the In Situ Heat Transfer Experiment 
(ISHTE) Project of the Subseabed Disposal Program since its in- 
ception. The efforts have concentrated on the geotechnical aspects 
of the program and the major activity during 1981 was on the 
ISHTE Simulation Experiment. Geotechnical analysis and design 
related to the ISHTE platform indicate that a rectangular shaped 
pad should be used to support the structure. Final total settlement 
calculations will be completed during FY 82. The hydrostatic corer 
has been evaluated as being able to retrieve undisturbed material at 
least as good as the large diameter gravity corer. Completion of the 
laboratory Sediment-Structure Interaction Testing (SSIT) work is 
scheduled for FY 82. The first phase of the immediate and short 
term emplacement effects in the zone of sediment around the 
ISHTE heater has been completed. A site characterization study on 
RAMA-O01 sediment show similar characteristics compared to pre- 
vious reported results in the MPG-I area. An operational version of 
the geotechnical in situ strength probe (GISSP) was built and suc- 
cessfully used in the ISHTE Simulation Experiment. Three profiles 
of undrained shear strength were obtained; before pressurization 
and heat up, during pressurization and heat up (in the heated zone) 
and after depressurization and cool down. Results show a very sig- 
nificant increase in shear strength close to the heater. Testing hard- 
ware for the Simulation Experiment involved designing and fabri- 
cating the main tank, upper sleeve, top tank and coring frame. A 
test plan was developed and adhered to. A trial consolidation test 
was completed at URI before set-up of the actual experiment at 
Annapolis, MD, NSRDC. The Simulation Experiment was very 
successful. 


4477 (SAND—82-0664-Vol.2-App.-Pt.1, pp 695-715) 
Chemical experiments on ISHTE. Sayles, F.L. (Woods Hole 
Oceanographic Inst., MA). Jul 1982. NTIS, PC A99/MF 
AOl. 
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In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

Equipment has been designed and fabricated to monitor the 
distribution of radio-tracers about a source in marine sediments. 
The equipment is to be deployed from ISHTE to verify laboratory 
results and model predictions of the migration of nuclides, particles 
and fluid in the near-field zone. Tests of the tracer probe carried 
out in Buzzards Bay, MA, verify the utility of the peeper design 
upon which the probe is based. Observed physical displacements in- 
dicate that resolution of fluid flow, should it occur, will be on the 
order of a few cm/yr. In situ pore water sampling equipment has 
been designed and fabricated for use in ISHTE simulation experi- 
ments. 


4478 (SAND—82-0664-Vol.2-App.-Pt.1, pp 717-805) 
Experimental and theoretical modeling of hydrothermal proc- 
esses in the near field environment. Seyfried, W.E.; Thorn- 
ton, E.C. (Univ. of Minnesota, Minneapolis). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. haben (principal investigator prog- 
ress reports). Part 1. 

Experimental and theoretical investigations are currently in 
progress to provide information regarding the chemical alteration 
and mass transfer processes operating in the near field environment. 
A preliminary model is presented based on the results of: (1) two 
experiments conducted with an organic-rich sediment and seawater 
at 200° and 300°C, 500 bars; (2) thermodynamic modeling of sedi- 
ment seawater hydrothermal interaction; and (3) an experiment con- 
ducted with sediment seawater, and glass waste simulant in a ther- 
mal gradient. 


(SAND—82-0664-Vol.2-App.-Pt.1, pp 807-814) 
Radiolytic oxidation of technetium dioxide. Nash, K.L.; 
Fried, S.; Friedman, A.M. (Argonne National Lab., IL). Jui 
1982. NTIS, PC A99/MF AO0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

Samples of the insoluble technetium dioxide (®TcO2) were 
slurried in distilled water and in seawater and allowed to oxidize 
under the influence of their own radiation (0.293 keV B™). Under 
these conditions only about 10 to 15% of the Tc was oxidized. 
When the technetium solutions were subjected to greater radiation 
fields by addition of **Cm the oxidation of the technetium to per- 
technetate was virtually complete. In the case of TcO: slurries 
without added radioactivity it was found that the concentration of 
pertechnetate ion, TcO,, reached a maximum and then declined to 
about one-half of that maximum value. 


4480 (SAND—82-0664-Vol.2-App.-Pt.1, pp 815-824) 
Diffusion of neptunyl(V) and ions in marine 
sediments. Schreiner, F.; Fried, S.; Friedman, A. (Argonne 
National Lab., IL). Jul 1982. NTIS, PC A99/MF AOI. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

The diffusion of the *5NpO.* and /sup 95m/TcO,~ ions has 
been measured directly in sample cylinders of two different sedi- 
ments from the floor of the deep sea. In smectite-rich sediment not 
shielded from contact with atmospheric oxygen the following 
values were obtained for the effective diffusion coefficients of nep- 
tunyl and pertechnetate ions, respectively: D/sub eff/(NpO.*) = 
1.5 x 10-® cm?s~! and D/sub eff/(TcO,-) = 3.2 x 10-* cm*s~*. 
Under anoxic conditions in sediment with known reducing proper- 
ties, the pertechnetate ion appears to undergo slow reduction and 
the effective diffusion coefficient of the reduced species of D/sub 
eff/(Tc,red) = 1.1 x 10-'cm?s~! reflects a substantial decrease of 
the mobility of the lower-valent technetium. 


4481 (SAND—82-0664-Vol.2-App.-Pt.1, pp 825-846) 
Far-field radionuclide transport inv Erickson, 
K.L. (Sandia National Labs., Albuquerque, NM). Jul 1982. 
NTIS, PC A99/MF AOI1. 
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In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress ). Part 1. 

perimental and theoretical analyses of radionuclide sorp- 
tion by and diffusion in abyssal red clays are being conducted in 
support of activity C.2, Far-Field Ion Transport, and more specifi- 
cally in support of subactivities C.2.1.1, Property Acquisition and 
Model Development, and C.2.1.2, Laboratory and/or Field Verifi- 
cation. Previously, sorption equilibrium data for rubidium, cesium, 
strontium, barium, cadmium, silver, technetium, cerium, prometh- 
ium, europium, gadolinium, uranium, plutonium, americium, and 
curium were reported, and concentration profiles from diffusion ex- 
periments with sodium, cesium, barium, cerium, and europium were 
determined. In general, the results from the diffusion experiments 
were consistent with predictions based on solutions to the diffusion 
equation using appropriate boundary conditions and the sorption 
equilibrium data. However, a small fraction, usually much less than 
one percent, of the total amount of the nuclide used in each diffu- 
sion experiment migrated much further than predicted. The anoma- 
lies in the diffusion data for europium were considered to be of 
most concern, and priority of effort during the current reporting 
period was given to investigating those europium anomalies. Analo- 
gous experiments with other sorbents also were performed. Al- 
though a single mechanism for accelerated transport may not be ap- 
propriate for all nuclides. It appears that the anomalous europium 
concentration profiles represent the effects of competing chemical 
reactions, probably hydrolysis, which produce small amounts of 
transient, weakly sorbing species. It further appears that the decay 
times for such transient europium species are sufficiently small so 
that such competing reactions will have negligible impact on long- 
term, far-field radionuclide transport. 


4482 (SAND—82-0664-Vol.2.App.Pt.2) Subseabed dis- 
posal program annual report, January-September 1981. 
Volume II. Appendices (principal investigator progress re- 
ports). Part 2. Hinga, K.R. (ed.). (Sandia National Labs., Al- 
buquerque, NM (USA)). Jul 1982. Contract AC04- 
76DP00789. 937p. NTIS, PC A99/MF A0O1. Order Number 
DE82020854. 

Portions of document are illegible. 

Volume II of the eighth annual report describing the prog- 
ress and evaluating the status of the Subseabed Disposal Program 
contains the appendices referred to in Volume I, Summary and 
Status. The annual report this year covers the period January to 
September 1981 because the program is shifting from a calendar 
year to a fiscal year reporting period. Because of the length of 
Volume II, it has been split into two parts for publication purposes. 
Part 1 contains Appendices A-Z; Part 2 contains Appendices AA- 
TT. Separate abstracts have been prepared for each appendix for 
inclusion in the Energy Data Base. 


4483 (SAND—82-0664-Vol.2-App.-Pt.2, pp 11-97) 
Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program. Akers, S.A. 
(Army Engineer Waterways Experiment Station, Vicks- 
burg, MS). Jul 1982. NTIS, PC A99/MF A0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

A laboratory material property investigation was conducted 
on newly acquired undisturbed samples of Pacific illite in order to 
quantify the effective-stress, stress-strain and strength properties of 
the material when subjected to high-pressure static and dynamic 
loading conditions. The laboratory testing program consisted of tri- 
axial shear (TX), hydrostatic compression, and uniaxial strain (UX) 
tests. Consolidated-undrained static TX tests with pore pressure 
measurements resulted in an effective-stress Mohr-Coulomb friction 
angle and cohesion intercept of 28.6° and 0.004 MPa, respectively. 
Comparable static and dynamic tests indicated that the undrained 
shear strength of undisturbed Pacific illite increased nominally 
200% for an increase in strain rate from 10~*/second to 1/second. 
In terms of total stresses (up to 35 MPa), Pacific illite was observed 
to behave as a phi = O material in shear. Constrained modulus 
values derived from consolidated-undrained test results exhibited an 
expected dependence on specimen density. UX tests conducted to 
investigate loading rise time effects, however, produced divergent 
results. Two dynamic tests performed on virgin specimens exhibited 
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negligible increases in undrained constrained modulus compared to 
static test results. In contrast, two multiply-loaded test specimens 
showed a modulus increase of 20% by the third load cycle. 
Drained UX tests were successfully accomplished to stress levels in 
excess of 50 MPa and strains in excess of 60%. Representative 
static and dynamic laboratory test results were selected for future 
use by constitutive modellers in characterizing the response of un- 
disturbed Pacific illite. At the request of the sponsoring agency, 
several drained hydrostatic creep tests were also conducted as part 
of this investigation. 


4484 (SAND—82-0664-Vol.2-App.-Pt.2, pp 99-224) 
Geotechnical studies for subseabed disposal: high level radio- 
active wastes. Silva, A.J.; Jordan, S.A.; Levy, W.P. (Univ. 
of Rhode Island, Narragansett). Jul 1982. NTIS, PC A99/ 
MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

This is the eighth annual progress report, for calendar year 
1981, of the University of Rhode Island geotechnical program 
which is part of the Subseabed Disposal Program concerned with 
disposal of high level radioactive wastes. Detailed data and results 
are presented for several activities. Sediment characterization re- 
sults (used for site evaluation) are presented for three areas; MPG-I, 
MPG-IIIN, and MPG-IV. New results in the N. Central Pacific 
MPG-I area agree well with previous data which show that this 
site is feasible, from a geotechnical point of view, for waste dispos- 
al. However, the W. Atlantic MPG-IIIN area showed appreciable 
concentrations of sand size material below 10 meters which may 
have an adverse affect on dynamic penetration and fluid migration. 
The W. Pacific MPG-IV results completed on sites Bi, C; and Ex 
indicate favorable conditions for waste disposal with E2 as the most 
desirable. The triaxial program centered on assessing radiation, high 
pressure and overconsolidation effects on stress-strain properties 
and behavior. A creep program is continuing to study the long 
term stress-strain-time properties and behavior under both triaxial 
(at various temperatures) and uniaxial conditions. Compressibility 
tests are continuing in the three study areas; MPG-I, MPG-IIIN 
and MPG-IV. Permeability measurements in the MPG-I area agree 
well with those reported previously. Results from the MPG-IIIN 
permeability tests show values similar to MPG-I. However, MPG- 
IV tests reveal permeabilities consistently higher than in MPG-I. 
High temperatures (up to 220°C) and/or high pressures (up to 60 
MPa) do not seem to have any discernible effects on permeability 
except for predicted effects on physical properties of the constitu- 
ents. Simple shear equipment has been assembled and calibrated and 
preliminary testing is underway. 


4485 (SAND—82-0664-Vol.2-App.-Pt.2, pp 225-233) 
Physical simulations using centrifuge techniques. Sutherland, 
H.J. (Sandia National Labs., Albuquerque, NM). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Centrifuge techniques offer a method for doing physical sim- 
ulations of the long-term mechanical response of deep ocean sedi- 
ment to the emplacement of waste canisters and to the temperature 
gradients generated by them. Theoretical investigations of the scal- 
ing laws for pertinent phenomena indicate that the time scaling will 
be consistent among them and equal to the scaling factor squared. 
This result implies that this technique will permit accelerated-life- 
testing of proposed configurations; i.e., long-term studies may be 
done in relatively short times. During the past year, the techniques 
for conducting and monitoring centrifuge simulations of hole clo- 
sure in ocean sediment have been devised and tested. In the coming 
year, these techniques will be used to investigate the mechanical 
scaling relations for flow of the sediment. 


4486 (SAND—82-0664-Vol.2-App.-Pt.2, pp 235-287) 
Creep modeling of deep ocean sediments. Dawson, P.R. (Cor- 
nell Univ., Ithaca, NY). Jul 1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 
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Deep-ocean sediments creep when subjected to stress for 
long periods of time. The purpose of the modeling work reported 
here is to (1) develop numerical methods capable of analyzing 
creep of fluid-saturated sediments, (2) develop constitutive models 
that describe the sediment creep, and (3) apply the methods and 
models to Subseabed Disposal problems. During the past year prog- 
ress on all three of these activities has been made. 


4487 (SAND—82-0664-Vol.2-App.-Pt.2, pp 289-300) 

Preliminary penetration studies. Burchett, S.N. (Sandia Na- 

—, a ., Albuquerque, NM). Jul 1982. NTIS, PC A99/ 
AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. oe II. Appendices (principal investigator prog- 
ress reports). P: 

One of the a proposed to emplace nuclear waste can- 
isters into subseabed sediment is the use of penetrator technology. 
For this method to be viable, however, it must be shown that the 
canisters can be emplaced to the required depth. During this past 
year, two preliminary penetrations studies were completed. First, a 
parameter study to determine the ball park performance of a gener- 
al emplacement vehicle was done. Secondly, a study to estimate the 
effect of sand layers on penetration was done. The results show 
that reasonable emplacement depths can be obtained with reason- 
able vehicle geometries for both free fall and boosted systems and 
that sand layers have significant effect on depth of penetration and 
must be evaluated further. 


4488 (SAND—82-0664-Vol.2-App.-Pt.2, pp 301-334) 
Hole closure calculations using HONDO II and MARBLE. 
Canfield, T.; Burchett, S.N. (Sandia National Labs., Albu- 
querque, NM). Jul 1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

One of the methods proposed to emplace nuclear waste can- 
isters into subseabed sediment is the use of penetrator technology. 
For this method to be viable, however, it must be shown that the 
canisters can be emplaced to the required depth and that the hole 
created by the emplacement vehicle closes. This report summarizes 
the numerical studies done during the past year utilizing the finite 
element computer program HONDO II and MARBLE to evaluate 
the hole closure problem. The results to date show that the hole 
closes, however, additional calculations are needed to couple pene- 
tration and hole closure and to determine the sensitivity of material 
parameters. 


4489 (SAND—82-0664-Vol.2-App.-Pt.2, pp 335-357) 
Dynamic hole closure behind a deep ocean sediment penetra- 
tor. Dzwilewski, P.T. (Applied Research Associates, Inc., 
ae NM); Karnes, C.H. Jul 1982. NTIS, PC A99/ 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

A freefall or boosted penetrator is one concept being consid- 
ered to dispose of nuclear waste in the deep ocean seabed. For this 
technique to be acceptable, the sediment must be an effective bar- 
rier to the migration of radioactive nuclides, which means that the 
hole behind the advancing penetrator must close. One mechanism 
which can cause the hole to close immediately behind the penetra- 
tor is the reduction in water pressure in the wake as water tries to 
follow the penetrator into the sediment. An approximate solution to 
this complex problem is presented which analyzes the deformation 
of the sediment with a nonlinear, large displacement and strain, La- 
grangian finite-difference computer code (STEALTH). The water 
was treated by Bernoulli's Principle for flow in a pipe resulting in a 
pressure boundary condition applied to the sediment surface along 
the path after passage of the penetrator. Two one-dimensional and 
eight two-dimensional calculations were performed with various 
penetrator velocities (15, 30, and 60 m/s) and sediment shear 
strengths. In two of the calculations, the dynamic pressure reduc- 
tion was neglected to see if geostatic stresses alone would close the 
hole. The results of this study showed that geostatic stresses alone 
would not close the hole but the dynamic pressure reduction 
would. The largest uncertainty in the analysis was the pressure con- 
ditions in the water behind the penetrator in which frictionless, 


steady-state flow, in a uniform diameter pipe was assumed. A more 
sophisticated and realistic pressure condition has been formulated 
and will be implemented in the computer code in the near future. 


4490 (SAND—82-0664-Vol.2-App.-Pt.2, pp 759-786) 
Long Core Facility, 1981. Driscoll, AH. (Univ. of Rhode 
Island, Narragansett). Jul 1982. NTIS, PC A99/MF AO1. 


In Subseabed program annual report, January-Sep- 


disposal 
tember 1981. Volume II. Appendices (principal investigator prog- 


cation of a i i 

sais ehunarenrsaneaaaitinan daemons 
the confirmation of the computer models developed early in 
program. The computer modeling work associated with this 
gram has been brought to a point where actual field data from 
ventional coring systems will be required in order to finalize 
models. The scope of the work carried out during 1981 has 
keeping with the goals of the Subseabed Disposal Program 
project is considered to be on schedule relative to the program 
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4491 (SAND—82-0664-V ol.2-App.-Pt.2, 787-801) 
Modeling studies for Long Coring Facility. C.H; 
Burchett, S.N.; Aronson, E.A. (Sandia National Labs., Al- 
aad ema NM). Jul 1982. NTIS, PC A99/MF A0O1. 
program annual report, January-Sep- 
tember ak See Volume II. Appendices (principal investigator prog- 


ress reports). Part 2. 

Computer modeling studies for the Long Coring Facility in 
the following two areas are described: (1) refinement of the struc- 
tural response affecting buckling and beding due to non-normal 
entry into standard and 50% stiffer segments; (2) development of a 
model for the transient response of the hydraulic actuator piston 
control system. 


4492 (SAND—82-0664-Vol.2-App.-Pt.2, pp 803-941) 
Sociopolitical aspects of a subseabed disposal program for 
high level nuclear waste. Kildow, J.L. (Massachusetts Inst. 
of Tech., Cambridge). Jul 1982. NTIS, PC A99/MF A01. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

cee ee enn eae ere 
and assessing the basic national and international socio-political and 
legal factors which could influence the formation and i 
tion of a Subseabed Disposal Program for High Level Radioactive 
Waste and Spent Fuel. Using the particulars identified in this re- 
search effort, the report summarizes the basic socio-political con- 
straints and aids which currently exist or might come about which 
would influence a Subseabed Disposal Program. 


4493 (SAND—82-0664-Vol. ty > aly 2, gP 943-954) 
Public education and participation. Ke J.E. (Univ. of 
New Hampshire, Durham). Jul 1982. Niis, PC A99/MF 
AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

As prescribed in Step 1 of the Public Education and Partici- 
pation Process (attachment 1), industry, public interest groups, and 
decision-makers were briefed about the Subseabed Disposal Pro- 
gram. In regard to public interest groups, Drs. Hollister and Kelly 
were invited to present the technical and policy aspects of the Sub- 
seabed Program at a public forum in Hawaii sponsored by the 
Hawaii League of Women Voters, the Health Physics Society, and 
the East-West Center. The sponsors videotaped the forum for a 
film, entitled Slowly Dying Embers: Radioactive Waste and the Pa- 
cific, which will be shown on television in Hawaii. In response to 
requests for information about the Subseabed Program, Congres- 
sional Staff, Representatives, and Senators (attachment 2) were 
briefed about the Subseabed Program as legislation related to the 





Program moved through Congress (attachment 3). Science oriented 
publications also were contacted about the Program (attachment 4). 


4494 (SAND—82-0664-Vol.2-App.-Pt.2, pp re Song 
Annual report of the management system design group. S 

kind, L. (Massachusetts Inst. of Tech., Cambridge). Tul 
1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

A management system for subseabed disposal of high-level 
radioactive wastes must have at least nine components: (1) a land 
transportation component, (2) a storage and reprocessing compo- 
nent, (3) a port transfer component, (4) a sea transport, emplace- 
ment, and retrieval component, (5) a monitoring component, (6) a 
security component, (7) a safety and accident prevention compo- 
nent, (8) an emergency response component, and (9) a development 
and administration component. The investigators attempted to out- 
line the key questions that must still be answered before the design 
of an effective management system can proceed. 


4495 Ways out of the waste management trap. Buser, 
M.; Wildi, W. Zurich, Switzerland; Schweizerische Energie- 
Stiftung (1981). 258p. (in German). (NP—2906203; SES— 
12-Report). Schweizerische Energie-Stiftung, Sihlquai 67, 
8005 Zurich, Switzerland. 

Portions of document are illegible. 

A study is made of possible ways of radioactive waste dis- 
posal, particularly the isotopes cobalt-58, cobalt-60, strontium-90, 
iodine-131, cesium-134, cesium-137, and plutonium-239. Recommen- 
dations are made for improving waste disposal programs in Swit- 
zerland. 88 references, 22 figures, 12 tables. 
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REFER ALSO TO CITATION(S) 4303, 4309, 4364, 4365, 4371, 4374, 4383, 
4392, 4399, 4400, 4406, 4407, 4408, 4410, 4411, 4412, 4427, 4434, 4451, 4477, 
4480, 4481, 5307, 5790, 6100, 6139 


4496 (BNL—31888) Microbial effects on radioactive 
wastes at SLB sites. Colombo, P. (Brookhaven National 
Lab., Upton, NY (USA)). 1982. Contract AC02-76CH00016. 
9p. (CONF-820854—20). NTIS, PC A02/MF A0Ol1. Order 
Number DE83000834. 

From 4. annual DOE LLWMP participant's information 
meeting; Denver, CO, USA (31 Aug 1982). 

The objectives of this study are to determine the significance 
of microbial degradation of organic wastes on radionuclide migra- 
tion on shallow land burial for humid and arid sites, establish which 
mechanisms predominate and ascertain the conditions under which 
these mechanisms operate. Factors contolling gaseous eminations 
from low-level radioactive waste disposal sites are assessed. Impor- 
tance of gaseous fluxes of methane, carbon dioxide and possibly hy- 
drogen from the site stems from the inclusion of tritium and/or *C 
into the elemental composition of these compounds. In that the pri- 
mary source of these gases is the biodegradation of organic compo- 
nents of the waste materials, primary emphasis of the study in- 
volved on examination of the biochemical pathways producing 
methane, carbon dioxide and hydrogen, and the environmental pa- 
rameters controlling the activity of the microbial community in- 
volved. Although the methane and carbon dioxide production rate 
indicates the degradation rate of the organic substances in the 
waste, it does not predict the methane evolution rate from the 
trench site. Methane fluxes from the soil surface are equivalent to 
the net synthesis minus the quantity oxidized by the microbial com- 
munity as the gas passes through the soil profile. Gas studies were 
performed at three commercial low-level radioactive waste disposal 
sites (West Valley, New York; Beatty, Nevada; Maxey Flats, Ken- 
tucky) during the period 1976 to 1978. The results of these studies 
are presented. 3 tables. 


4497 (CRWR—184) Resource impact evaluation of in- 
situ uranium groundwater restoration. Charbeneau, R.J.; 
Rohlich, G.A. (Texas Univ., Austin (USA). Center for Re- 
search in Water Resources). ‘Nov 1981. 180p. Univ. of Texas 
at Austin, 10100 Burnet Road, Austin, TX 78758. 
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The purpose of this study was to determine the impact of 
restoration on the groundwater following in-situ uranium solution 
mining in South Texas. Restoration is necessary in order to reduce 
the amounts of undesired chemical constituents left in solution after 
mining operations have ceased, and thus return the groundwater to 
a quality consistent with pre-mining use and potential use. Various 
restoration strategies have been proposed and are discussed. Of in- 
terest are the hydrologic, environmental, social, and economic im- 
pacts of these restoration alternatives. Much of the discussion con- 
cerning groundwater restoration is based on the use of an ammoni- 
um carbonate-bicarbonate leach solution in the mining process. This 
has been the principal leach solution used during the early period 
of mining in South Texas. Recently, because of apparent difficulties 
in restoring ammonium to proposed or required levels, many of the 
companies have changed to the use of other leach solutions. Be- 
cause little is known about restoration with these other leach solu- 
tions they have not been specifically addressed in this report. Like- 
wise, we have not addressed the question of the fate of heavy 
metals. Following a summary of the development of South Texas 
in-situ mining in Chapter Two, Chapter Three describes the surface 
and groundwater resources of the uranium mining district. Chapter 
Four addresses the economics of water use, and Chapter Five is 
concerned with regulation of the in-situ uranium industry in Texas. 
A discussion of groundwater restoration alternatives and impacts is 
presented in Chapter Six. Chapter Seven contains a summary and a 
discussion, and conclusions derived from this study. Two case his- 
tories are presented in Appendices A and B. 


4498 (EIR—449) Assessment of solubility and speciation 
of U, Pu, Np, and Th in natural groundwaters: theory, ther- 
modynamic data, and primary applications. Schweingruber, 
M. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen (Switzerland)). Nov 1981. 114p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE83900237. 

Portions of document are illegible. 

The computer code MINEQL was adapted and extended to 
assess the solubility and speciation of radioactive waste nuclides in 
groundwaters under conditions which are expected to exist in the 
surroundings of planned underground repositories. By means of an 
additional data base including standard reaction enthalpies and heat 
capacities at 25°C, the relevant equilibrium constants at 25°C can 
be converted to other temperatures using Ulich’s formulae. The ac- 
tivitiy coefficients for dissolved species are modelled with a tem- 
perature dependent function of the Davies’ approximation type. 
The report is segmented in three main parts: (1) a review of the 
MINEQL fundamentals and a summary of the theory needed for 
the extensions; (2) an outline of the general program structure and 
of criteria applied to the selection of thermodynamic data; (3) a dis- 
cussion of the results from first model applications to evaluate the 
solubility and speciation of U, Pu, Np and Th in two Swiss ground- 
waters, based either on the approach of negligible chemical disturb- 
ance or on a solid/solution titration concept. All thermodynamic 
data involved in this study are collected in an appendix, together 
with a compilation of references. 


4499 (NUREG/CR—2706) Training course No. 2: the 
implementation of FEMWASTE (ORNL-5601) computer pro- 
gram. Final report. Yeh, G.T. (Oak Ridge National Lab., 
TN (USA)). Oct 1982. Contract W-7405-ENG-26. 97p. 
(ORNL/TM—8328). NTIS, PC AOS/MF AOl. Order 
Number DE83001247. 

This report documents a training course conducted for the 
US Nuclear Regulatory Commission (NRC) on the implementation 
of a Finite Element Model of WASTE transport through saturated- 
unsaturated porous media (FEMWASTE) - ORNL-5601. In addi- 
tion to presenting basic program operations (Appendices A-V 
through A-VII), the course also covers the following topics: (1) 
Heuristic derivation of governing equations based on physical and 
chemical principles, (2) finite element derivation of FEMWASTE, 
(3) various numerical schemes provided by FEMWASTE, (4) 
FEMWASTE program structure, and (5) running of three samples 
problems to demonstrate various options the FEMWASTE can 
handle. The purpose of the training seminar is to enable NRC staff 
to use the model (and to be able to modify the code, if necessary) 
for checking information provided by a licensee, for evaluating al- 





573 / ERA VOL. 8, NO.3 


ternative sites and designs for burial, and for comparing their re- 
sults from other methods of solution. 


4500 (ONWI—307) Reactions of a prototype nuclear- 
waste ceramic with a hot magnesium-rich brine. Komarneni, 
S.; Scheetz, B.E.; Freeborn, W.P.; McCarthy, G.J.; White, 
WB. (Pennsylvania State Univ., ’ University Park (USA). 
Materials Research Lab.). Oct 1982. Contract AC06- 
76RL01830. 66p. NTIS, PC A04/MF A0O1. Order Number 
DE83002762. 

Prototype ceramic nuclear waste forms have been experi- 
mentally reacted with a high calcium and magnesium brine under 
hydrothermal conditions. The said reaction products and fluid were 
analyzed at the end of the experiment. Alteration of the waste 
forms was observed and the reaction products identified. Uptake of 
cesium, rubidium, strontium, barium, lanthanum and neodymium 
into the brine was measured with a strong temperature dependence, 
i.e., increased concentrations with increased temperature. The con- 
centrations of the six elements also increased with time, and imply 
that dissolution of the ceramic is controlled by diffusion and/or 
crystalline dissolution mechanism. 20 figures, 18 tables. 


4501 (PNL-SA—10587) Interaction of acidic leachate 
with soil materials at Lucky Mc Pathfinder Mill, Gas Hills, 
Wyoming. Erikson, R.L.; Sherwood, D.R. (Pacific North- 
west Lab., Richland, WA (USA)). Sep 1982. Contract 
AC06-76RL01830. 23p. (CONF-821209—1). NTIS, PC 
A02/MF AOl1. Order Number DE83002040. 

From 5. annual symposium on uranium mill tailings manage- 
ment; Ft. Collins, CO, USA (9 Dec 1982). 

Portions of document are illegible. 

Facilities at the Lucky Mc site used for the disposal of tail- 
ings include tailings impoundments as well as a large evaporation 
pond. Evaporation Pond No. 4 was constructed to contain excess 
leachate from four upgrade disposal areas. The soils beneath the 
pond have been in contact with acidic leachate for ~ 4 y at an 
average hydraulic head of 12 ft (3.66 m). An investigation was 
made of the soil-leachate interactions and the extent of radionuclide 
migration through soils underlying the evaporation pond. The dis- 
tributions of lead-210, uranium-238, thorium-230, and radium-226 in 
the sediments were found to be dependent on depth, pH, and initial 
leachate composition. High concentrations of uranium occur in a 
zone 10 cm thick at depths between 20 to 30 cm below the pond 
bottom, with maximum values of 0.17% UsOs. The buffering capac- 
ity of the native soil (15 ml/g) is quite large, and is responsible for 
the effectiveness of the native soil as a contaminant barrier over the 
4-y contact period. 4 figures, 5 tables. 


4502 (SAND—82-1387C) Approximations for adapting 
porous media radionuclide transport models to analysis of 
transport in jointed, porous rock. Erickson, K.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1982. Contract 
AC04-76DP00789. 8p. (CONF-821107—10). NTIS, P 
A02/MF A01. Order Number DE83001363. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Portions of document are illegible. 

Initial criteria are defined which determine when radionu- 
clide transport in jointed, porous rock can be approximated as oc- 
curring in an equivalent porous medium. For systems satisfying 
those criteria, the retardation factor to be used in the equivalent 
porous media model also is defined. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 4287, a 4320, 4321, 4365, 4406, 4414, 
4443, 4451, 4462, 4463, 4464, 6071, 6091, 6. 


(IAEA-R—2132-F) anaet of radon/thoron 
caaiene dosimeters. Final for the period of 15 De- 
cember 1977 - 14 November 1981, Khan, H.A. (International 
Atomic Energy Agency, Vienna (Austria)). May 1982. 20p. 
NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
DE82702943. 

A Solid State Nuclear Track Detector (SSNTD) - radon- 
personal dosimeter has been designed and tested both in a simulated 


uranium mine constructed with uranium and/or thorium ores i 
uranium bearing areas. The plastic used was the commerciall 
available CR-39, which was found to be the best among the several 
kinds tested during the study. The special feature of this new 
design was the mica nuclear filter which has been found to be very 
effective in filtering not only dust and moisture, but also thoron and 
its daughter products. Tests were performed to see the effect of a 
second filter, called the cover filter, which could be easily removed 


neously with a surface barrier semi-conductor detector. The use of 
the mica nuclear filter was a unique improvement to filter dust, 
moisture and thoron plus its daughter products, thus allowing mea- 
surement of radon and its daughter products only. The use of a 
second filter as a cover filter improved filtering dust, moisture and 
thoron and its daughters, but the efficiency went down significant- 
ly. This suggested that a single mica nuclear filter was the optimum 
choice. The results showed that the radon dosimeter de- 
signed and tested is a practical device and has a potential for use in 
personal radon dosimetry in the uranium mining industry. 


4504 (Juel-Conf—42-Vol.2, pp 603-620) Criteria for 
high level waste disposal and characterization of barriers. 
Pottier, P. (C.E.N., Cadarache, France); Sousselier, Y. Jun 
1981. NTIS (US Sales Only), PC A21/MF A011. 

From International seminar on chemistry and process 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

This paper discusses the safety analysis, aims and criteria for 
barriers for the disposal of high-level radioactive wastes in geologi- 
cal formations. The barriers consist of the waste form, the packing 
(canister and overpack), the geochemical barrier (backfilling) and 
the host rock. The processes of safety analysis is generally an itera- 
tive one taking into account the confinement qualities of the differ- 
ent barriers. 


4505 (LA-UR—82-3001) Radiological hazards of alpha- 

contaminated waste. Rodgers, J.C. (Los Alamos National 
Lab., NM (USA)), 1982 ‘Cieanect W-7405-ENG-36. 3ip. 
(CONF- -820845—4). NTIS, PC A03/MF AOl. Order 
Number DE83001978. 

From Alpha-contaminated waste management meeting; 
Gaithersburg, MD, USA (10 Aug 1982). 

The radiological hazards of alpha-contaminated wastes are 
discussed in this overview in terms of two components of hazard: 
radiobiological hazard, and radioecological hazard. Radiobiological 
hazard refers to human uptake of alpha-emitters by inhalation and 
ingestion, and the resultant dose to critical organs of the body. Ra- 
dioecological hazard refers to the processes of release from buried 
wastes, transport in the environment, and translocation to man 
through the food chain. Besides detailing the sources and magni- 
tude of hazards, this brief review identifies the uncertainties in their 
estimation, and implications for the regulatory process. 


4506 (NUREG/CR—2933) Nuclear fuel cycle risk as- 
sessment: survey and computer of risk-related lit- 
erature. Yates, K.R.; Schreiber, A.M.; Rudolph, A.W. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Oct 1982. 
Contract AC06-76RL01830. 456p. (PNL—4350). NTIS, PC 
A20/MF A0Ol1 - GPO $11.00. Order Number DE83002194. 

Portions of document are illegible. 

The US Nuclear Regulatory Commission has initiated the 
Fuel Cycle Risk Assessment Program to provide risk assessment 
methods for assistance in the regulatory process for nuclear fuel 
cycle facilities other than reactors. Both the once-through cycle 
and plutonium recycle are being considered. A previous report gen- 
erated by this program defines and describes fuel cycle facilities, or 
elements, considered in the program. This report, the second from 
the program, describes the survey and computer compilation of fuel 
cycle risk-related literature. Sources of available information on the 
design, safety, and risk associated with the defined set of fuel cycle 
elements were searched and documents obtained were catalogued 
and characterized with respect to fuel cycle elements and specific 
risk/safety information. Both US and foreign surveys were con- 
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ducted. Battelle's computer-based BASIS information management 
system was used to facilitate the establishment of the literature 
compilation. A complete listing of the literature compilation and 
several useful indexes are included. Future updates of the literature 
compilation will be published periodically. 760 annotated citations 
are included. 


4507 (TVA/OMS/RHS—82/2) Comparison of the radi- 
ological doses to man predicted by the UDAD and UMMAC 
assessment codes. Coleman, J.H.; Polehn, J.L. (Tennessee 
Valley Authority, Muscle Shoals, AL (USA). Div. of Occu- 
pational Health and Safety). Jun 1982. 16p. NTIS, PC A02/ 
MF AO1. Order Number DE83900062. 

Several computer codes that estimate environmental dose to 
man from uranium mining and milling operations are in existence. 
This report presents an analysis of two environmental dose-to-man 
analyses performed on the same mill-receptor example by the 
UMMAC and UDAD codes. It is concerned with a comparison of 
the dose-to-man predictions of the codes rather than with the codes 
themselves. A detailed comparison of the computational method- 
ologies, dose factors, uptake factors, etc., used in the two codes is 
beyond the scope of this report. 


4508 (SAND—82-0664-Vol.2-App.-Pt.1, pp 17-60) Sys- 
tems model for assessing the consequences of release of radio- 
active material into the ocean. Koplik, C.M. (Analytic Sci- 
ences Corp., Reading, MA). Jul 1982. NTIS, PC A99/MF 
AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

A systems model is described for calculating the doses and 
health effects to man resulting from release of radioactive material 
into the ocean. The model will be used in safety analyses of sub- 
seabed disposal of radioactive waste. A set of sample calculations 
for a reference disposal system are presented. 
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REFER ALSO TO CITATION(S) 4273, 4280, 4299, 4300, 4377, 4380, 4381, 
4447, 4451, 4492, 5109 


4509 (BNL—31914) Approach to IAEA verification of 
the nuclear-material balance at the Portsmouth Gas Centri- 
fuge Enrichment Plant (GCEP). Gordon, D.M.; Sanborn, 
J.B.; Younkin, J.M.; DeVito, V.J. (Brookhaven National 
Lab., Upton, NY (USA); Union Carbide Corp., Oak Ridge, 
TN (USA). Nuclear Div.; Goodyear Atomic Corp., Pike- 
ton, OH (USA)). 1982. Contract AC02-76CH00016. 13p. 
(CONF-821119—2; IAEA-SM—260/87). NTIS, PC A02/ 
MF AO1. Order Number DE83000715. 

From International symposium on recent advances in nucle- 
ar materials safeguards; Nienna, Australia (8 Nov 1982). 

This paper describes a potential approach by which the In- 
ternational Atomic Energy Agency (IAEA) might verify the nucle- 
ar-material balance at the Portsmouth Gas Centrifuge Enrichment 
Plant (GCEP), should that plant be placed under IAEA safeguards. 
The strategy makes use of the attributes and variables measurement 
verification approach, whereby the IAEA would perform inde- 
pendent measurements on a randomly selected subset of the items 
comprising the U-235 flows and inventories at the plant. In addi- 
tion, the MUF-D statistic is used as the test statistics for the detec- 
tion of diversion. The paper includes descriptions of the potential 
verification activities, as well as calculations of (a) attributes and 
variables sample sizes for the various strata, (b) standard deviations 
of the relevant test statistics, and (c) the sensitivity for detection of 
diversion which the IAEA might achieve by this verification strat- 
egy at GCEP. 


4510 (DOE/DP—0001/10) Semi-annual report on stra- 
tegic special-nuclear-material inventory differences. (USDOE 
Assistant Secretary for Defense Programs, Washington, 
DC. Office of Safeguards and Security). Jul 1982. 24p. 
NTIS, PC A02/MF AO1. Order Number DE83001804. 

This tenth periodic semiannual report of Inventory Differ- 
ences (ID) covers the second six months of fiscal year 1981 (April 
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1, 1981, through September 30, 1981), for the Department of 
Energy (DOE) and DOE contractor facilities possessing significant 
quantities of strategic special nuclear material. 


4511 (EPRI-NP—2626) Safeguards for spent-fuel stor- 
age with fuel rod consolidation. Final report. Shea, T.E. 
(INET Corp., Sunnyvale, CA (USA)). Sep 1982. 75p. 
NTIS, PC A04/MF AO1. Order Number DE83900155. 

Existing NRC regulations were reviewed to define the refer- 
ence requirements for spent fuel safeguards in the absence of rod 
consolidation. The risks associated with sabotage and theft were ex- 
amined, together with requirements associated with the implemen- 
tation of IAEA safeguards. Potential safeguards concerns were 
identifed and examined. A draft report was then sent to the organi- 
zations contacted and the comments returned were incorporated in 
the final report. No unresolved safeguards issues were found which 
should preclude licensing rod consolidation. The existing NRC reg- 
ulations for physical protection and for nuclear materials account- 
ability must be satisfied for any new storage arrangements, and ad- 
ditional accountability requirements should be anticipated. For the 
most part, however, these requirements should be straightforward, 
and the means to satisfy them are currently in the development and 
demonstration phase. New accounting procedures must be devel- 
oped to ensure that the disposition of all rods is known, and that 
the special nuclear material content of each consolidation container 
is accurately stated. A substantial burden will be imposed on the 
utility if a requirement for independent verification of container 
contents is forthcoming, as might be anticipated if the facility is se- 
lected for IAEA safeguards. 


4512 (INIS-mf—7214) Amendment of the Order of 2 
November 1976 setting up an Institute for Protection and Nu- 
clear Safety (29 October 1981). (France). 31 Oct 1981. 1 p.p. 
(In French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE83780062. 

The Institute for Protection and Nuclear Safety was set up 
within the Atomic Energy Commission by an Order of 2 Novem- 
ber 1976 now amended by this new Order, which specifies that, in 
connection with nuclear safety, the Institute provides direct techni- 
cal support to the Central Service for the Safety of Nuclear Instal- 
lations. (NEA). 


4513 (Juel-Conf—24, pp 39-46) Safeguards of nuclear 
facilities and fissionable materials. Muench, E.; Stein, G. 
Mar 1981. (In German). NTIS (US Sales Only), PC A04/ 
MF AOl1. 

In Present topics of nuclear energy. 

The possibilities of unauthorized persons to act upon nuclear 
power plants and of stealing Pu are limited owing to atomic 
energy- and policy regulations and measures. The sabotage prob- 
lems or the possibilities of producing arms can therefore not be 
considered decisive reasons for rejecting the peaceful utilization of 
nuclear energy. Even if the Federal Republic of Germany com- 
pletely renounced nuclear technology, one branch of energy supply 
would indeed be given up, but the problem of international prolif- 
eration would not be solved in any way. 


4514 (Juel-Conf—24, pp 47-55) Plutonium - properties 
and possibilities. Stoll, W. Mar 1981. (In German). NTIS 
(US Sales Only), PC A04/MF AOI. 

In Present topics of nuclear energy. 

The part the plutonium plays in the nuclear fuel cycle is de- 
mostrated on the so far open fuel cycle. The possibilities and ad- 
vantages of closing by recycling in lightwater reactors and fast 
breeders are mentioned and evaluated. This shows that the fact of 
recycling being renounced at present causes an increase of the Pu- 
reserves by at least 18 t per year. Jet the technique used so far is 
already apt to guarantee protection of the operators and the envi- 
ronment from damage resultings from radiotoxicity and the critical- 
ity parameters. Also the potential hazards by terrorism and external 
actions have been realized and are being controlled. It should be of 
some interest to effect the fission of the Pu-amount by permanent 
recycling with energy gains in the reactor, and to keep by this 
means the accessible amount as small as possible. 
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4515 (KFK—3369) Nondestructive plutonium assay of 
Eurochemic waste items. Eyrich, W.; Klotz, W.D.; Wuerz, 
H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Wiederaufarbeitung und Abfallbehandlung). 
Jul 1982. 57p. (in German). (PWA—15/82). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE83750126. 

The Neutron Well Counter was used for the Pu assay of 
Eurochemic waste items. Due to rather large changes of the (an) 
contribution to the neutron emission the Pu assay only can be done 
by the neutron coinidence method. Measurements and experimental 
results for the Eurochemic waste items are described. Moreover es- 
timations for the important parameters neutron multiplication and 
chemical composition of the waste are given. It is demonstrated 
how to eliminate the influence of both these quantities. With the 
presently available neutron well counter minimum Pu content of 20 
mg are detectable in 200 | drums. 


4516 (LA-UR—82-2649) Automated on-line L-edge mea- 
surement of SNM concentration for near-real-time account- 
ing. Russo, P.A.; Marks, T. Jr.; Stephens, M.M.; Hsue, S.T.; 
Baker, A.L.; Cobb, D.D. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 24p. (CONF- 
821119—5). NTIS, PC A02/MF AOl. Order Number 
DE83000666. 

From International symposium on recent advances in nucle- 
ar materials safeguards; Nienna, Australia (8 Nov 1982). 

Portions of document are illegible. 

The L-edge densitometer developed at Los Alamos National 
Laboratory has been modified, tested, and demonstrated for on-line 
assay of special nuclear material concentration in flowing solution 
streams. The demonstration was part of a larger demonstration of 
near-real-time nuclear materials accounting during a continuous, 
week-long, cold operation of the Allied General Nuclear Services 
facility in Barnwell, South Carolina. The L-edge data were auto- 
matically analyzed and the results were transmitted to the materials 
accounting computer once every 5.5 min for the duration of the 
cold run. This report compares the results of the L-edge analyses 
with the delayed results obtained from destructive analysis of sam- 
ples withdrawn from the same process line. Comparisons are also 
made with the results obtained in near real time from an automated 
process control instrument installed in series with the L-edge densi- 
tometer. The performance of the L-edge instrument was reliable 
throughout the continous operation. The assay precision was con- 
sistent with that predicted by the counting statistics of the measure- 
ment. The results of the L-edge assays show good agreement with 
those of the destructive assays. A gradually varying discrepancy (of 
a few percent) between the L-edge and the process control results 
remains unexplained. 9 figures. 


4517 (LA-UR—82-2780) Loss-pattern identification in 
near-real-time accounting systems. Argentesi, F.; Hafer, J.F.; 
Markin, J.T.; Shipley, J.P. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 19p. (CONF- 
821119—4). NTIS, PC A02/MF AOl. Order Number 
DE83000605. 

From International symposium on recent advances in nucle- 
ar materials safeguards; Nienna, Australia (8 Nov 1982). 

Portions of document are illegible. 

To maximize the benefits from an advanced safeguards tech- 
nique such as near-real-time accounting (NRTA), sophisticated 
methods of analyzing sequential materials accounting data are nec- 
essary. The methods must be capable of controlling the overall 
false-alarm rate while assuring good power of detection against all 
possible diversion scenarios. A method drawn from the field of pat- 
tern recognition and related to the alarm-sequence chart appears to 
be promising. Power curves based on Monte Carlo calculations il- 
lustrate the improvements over more conventional methods. 3 fig- 
ures, 2 tables. 


4518 


neutron 

Fae ae H.O.; Keddar, 
A. (Los Alamos National Lab., NM (USA)). 1982. "Contract 

W-7405- ENG-36. 26p. (CONF-821119—3; IAEA-SM—260/ 

104). NTIS, PC A03/MF A0O1. Order Number DE83000608. 

From International symposium on recent advances in nucle- 
ar materials safeguards; Nienna, Australia (8 Nov 1982). 

An active neutron interrogation technique has been devel- 
oped for the measurement of the **°U content in fresh fuel assem- 
blies. The method employs an AmLi neutron source to induce fis- 
sion reactions in the fuel assembly and coincidence counting of the 
resulting fission reaction neutrons. When no interrogation source is 
present, the passive neutron coincidence rate gives a measure of the 
238) by the spontaneous fission reactions. The system can be ap- 
plied to the fissile content determination in fresh fuel assemblies for 
accountability, criticality control, and safeguards purposes. Field 
tests have been performed by International Atomic Energy Agency 
(IAEA) staff using the Coincidence Collar to verify the **U con- 
tent in light-water-reactor fuel assemblies. The results gave an accu- 
racy of 1 to 2% in the active mode (7°U) and 2 to 3% in the pas- 
sive mode (7°*U) under field conditions. 


4519 (LA-UR—82-2843) Mini-MCA: an a in- 
spection instrument. Halbig, J.K.; Klosterbuer, S.F. (Los 
Alamos National Lab., NM‘ (USA)). 1982. Contract W-7405- 
ENG-36. 25p. (CONF-821119—8). NTIS, PC A02/MF 
A01. Order Number DE83001979. 

From International symposium on recent advances in nucle- 
ar materials safeguards; Nienna, Australia (8 Nov 1982). 

The small portable multichannel analyzer (Mini-MCA) de- 
signed at Los Alamos National Laboratory is an intelligent safe- 
guards instrument developed for the IAEA under the United States 
Aid Program. The Mini-MCA is a basic 1-k channel MCA that fea- 
tures a high degree of user friendliness and portability. Its history, 
use, and future applications are discussed. 5 figures, 3 tables. 


4520 (LA-UR—82-2974) Modular gamma systems. Mil- 
legan, D.R.; Nixon, K.V. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. Sp. (CONF- 
821011—13). NTIS, PC A02/MF A0l. Order Number 
DE83002074. 

From IEEE nuclear science symposium; Washington, DC, 
USA (20 Oct 1982). 

Portions of document are illegible. 

Nuclear safeguards requires sensitive, easily operated instru- 
ments for rapid inspection of personnel and vehicles to ensure that 
no uranium or plutonium is being diverted. Two portable gamma- 
ray detection systems have been developed. The Modular Gamma 
System (MGS) is very sensitive and two or more systems can be 
connected for even better performance. The multiunit configuration 
can be deployed by motor vehicle for search of large areas too ex- 
tensive to search on foot. The Programmable Rate Monitor (PRM) 
is less sensitive but much smaller and therefore is more suitable for 
search of vehicles, personnel, or smaller areas. The PRM is pro- 
grammable, which implements measurement and alarm algorithms 
for individual applications. 


4521 (LA-UR—82-2976) Coping with plastic scintillators 
in nuclear safeguards. Fehlau, P.E.; Brunson, G.S. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. 5p. (CONF-821011—6). NTIS, PC A02/MF A011. 
Order Number DE83001961. 

From IEEE nuclear science symposium; Washington, DC, 
USA (20 Oct 1982). 

Plastic scintillators offer several advantages for nuclear safe- 
guards research and technology to those who design, assemble, en- 
capsulate, and calibrate detectors from raw materials that are com- 
mercially available. These large, inexpensive detectors have good 
spatial uniformity and good high-energy gamma-ray response. Uni- 
form light collection is obtained with a light pipe attached to a pol- 
ished scintillator wrapped with aluminum foil. Best low-energy re- 
sponse is obtained by applying a variance analyzer to select the 
low-energy bias level. 





05 NUCLEAR FUELS 
0550 Regulations 


4522 (MLM—3003) Test and evaluation of the one- 
meter, fuel rod calorimeter at Mol, Belgium, 1-12 June 1981. 
Rodenburg, W.W.; Keddar, A. (Mound Facility, Miamis- 
burg, OH (USA)). 29 Oct 1982. Contract AC04-76DP00053. 
10p. (SPO—144). NTIS, PC A02/MF A01. Order Number 
DE83002645. 

In order to test the performance of the I-m fuel rod calori- 
meter, measurements were made of fuel rods with three different 
plutonium isotopic compositions containing from 3.6 to 28.5 g of 
plutonium. Measurement times were nominally 2 h: 1 h for a fuel 
rod measurement and 1 h for a base-line measurement. From these 
measurements, the precision (1 S.D.) of the calorimeter power mea- 
surement is 1 mW over the range of 10 to 135 mW. For rods with 
powers greater than 50 mW, apparent biases of up to 3% were 
within measured and assumed experimental errors. It is not possible 
from these data to identify the source of biases of -5.8% and -7% 
found for two rods. A problem encountered with the electric rod 
calibration requires further study. 1 figure, 7 tables. 


4523 (NUREG—0430-Vol.2-No.2) Licensed-fuel-facility 
status report: inventory difference data, July 1981-December 
1981. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Inspection and Enforcement). Oct 1982. 
12p. NTIS, PC A02/MF A0l - GPO. Order Number 
DE83900254. 

NRC is committed to the periodic publication of licensed 
fuel facilities inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


4524 (NUREG/CR—2831) Test of the controllable-Unit 
Approach (CUA) concept in a low-enrichment-uranium fuel- 
fabrication facility. Foster, K.W.; Rogers, D.R.; Miles, J.C.; 
Rudy, C.R.; Armstrong, D.B. (Mound Facility, Miamisburg, 
OH (USA)). 6 Aug 1982. Contract AC04-76DP00053. 108p. 
(MLM—2957). NTIS, PC A06/MF AO1l. Order Number 
DE83001381. 

The Controllable Unit Approach (CUA) to nuclear material 
control and accounting (MC and A) was developed, to demonstrate 
the feasibility of controlling any nuclear material process to a spe- 
cific performance criterion. To conduct this demonstration, Mound 
entered into a contract with a commercial nuclear-fuel manufactur- 
er to apply the CUA methodology to a high-throughput, low-en- 
richment uranium fuel fabrication plant. The scope was to deter- 
mine the added safeguards potential that could be achieved from 
the current measurement system. The methodology was carried 
only through the step of identification of dominant errors in the 
process, with suggestions for potential refinement. 


4525 (NUREG/CR—2846) Alternative nuclear fuel 
cycle arrangements for proliferation resistance: an overview 
of regulatory factors. O’Brien, J.N. (ed.). (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Aug 1982. Contract AC02- 
76CHO00016. 440p. (BNL-NUREG—51567). NTIS, PC 
A19/MF AO1 - GPO $12.00. Order Number DE83001389. 

President Carter proposed the International Fuel Cycle 
Evaluation to analyze various alternative fuel cycles which could 
minimize the risk of nuclear weapons proliferation. DOE also initi- 
ated the Non-Proliferation Alternative Systems Assessment Pro- 
gram. In response to GAO contentions that NRC was not suffi- 
ciently involved in these two assessments, a NRC study was initiat- 
ed, with emphasis on legal and institutional factors. Objectives were 
to examine multinational fuel cycle facilities, potential effects on the 
US/IAEA agreement, development of an algorithm for ranking po- 
tential fuel cycles, and potential licensing of candidate fuel cycles. 
This anthology represents the products of this study which has 
been conducted between 1979 and 1981. (DLC) 


4526 (SAND—82-0161) Far-infrared contraband-detec- 
tion-system development for personnel-search applications. 
a R.L. (Sandia National Labs., Albuquerque, 
NM (USA)). Sep 1982. Contract AC04-76DP00789. 43p. 
NTIS, PC A03/MF A0O1. Order Number DE83001029. 
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Portions of document are illegible. 

Experiments have been conducted toward the development 
of an active near-millimeter-wave, far infrared, personnel search 
system for the detection of contraband. These experiments em- 
ployed a microwave hybrid tee interferometer/radiometer scanning 
system and quasi-optical techniques at 3.3-mm wavelength to illumi- 
nate and detect the reflection from target objects against a human 
body background. Clothing and other common concealing materi- 
als are transport at this wavelength. Retroreflector arrays, in con- 
junction with a Gunn diode radiation source, were investigated to 
provide all-angle illumination and detection of specular reflections 
from unaligned and irregular-shaped objects. Results indicate that, 
under highly controlled search conditions, metal objects = 25 cm? 
can be detected in an enclosure lined with retroreflectors. Further 
development is required to produce a practical personnel search 
system. The investigation and feasibility of alternate far infrared 
search techniques are presented. 23 figures, 2 tables. 


4527 (UCRL—87538-Rev.1) Kalman-filter model for de- 
termining block and trickle SNM losses. Barlow, R.E.; 
Durst, M.J.; Smiriga, N.G. (Lawrence Livermore National 
Lab., CA (USA)). Jul 1982. Contract W-7405-ENG-48. 27p. 
(CONF-820656—6-Rev.1). NTIS, PC A03/MF AO1. Order 
Number DE83000751. 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

Portions of document are illegible. 

This paper describes an integrated decision procedure for de- 
ciding whether a diversion of SNM has occurred. Two possible 
types of diversion are considered: a block loss during a single time 
period and a cumulative trickle loss over several time periods. The 
methodology used is based on a compound Kalman filter model. 
Numerical examples illustrate our approach. 


4528 (WIPP-DOE—137) TRU waste certification com- 
pliance requirements for contact-handled wastes retrieved 
from storage for shipment to the WIPP. (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). Sep 
1982. Contract AC04-76DP03533. 36p. NTIS, PC A03/MF 
A01. Order Number DE83001846. 

Portions of document are illegible. 

Compliance requirements are presented for certifying that 
unclassified, contact-handled (CH) transuranic (TRU) solid wastes 
retrieved from storage at DOE sites meet the Waste Isolation Pilot 
Plant (WIPP) Waste Acceptance Criteria (WAC). All applicable 
DOE Orders must continue to be met. The compliance require- 
ments for certified waste retrieved from certified storage are ad- 
dressed in another document. The compliance requirements are di- 
vided into four sections, primarily determined by the general fea- 
ture that the requirements address. These sections are General Re- 
quirements, Waste Container Requirements, Waste Form Require- 
ments, and Waste Package Requirements. The waste package is the 
combination of waste container and waste. 


4529 Compensated intruder-detection systems. McNeil- 
ly, D.R.; Miller, W.R. (to Dept. of Energy). US Patent Ap- 
plication 340,907. 20 Jan 1982. 10p. Contract W-7405-ENG- 
26. 


The invention is an improvement to an intruder-detection 
system of the kind where intruder-induced signals are transmitted 
through a medium whose conductance varies with certain climatic 
conditions. The improved system includes means coupled to the 
medium for converting the intruder-induced signals received there- 
from to a first electrical signal. Means also are provided for gener- 
ating a reference signal proportional to the climate-induced changes 
in the signal-conductance of the medium. Means are provided for 
generating, from the first electrical signal and the reference signal, 
an electrical output signal which is unaffected by the changes in 
signal-conductance. Means are provided to give warning when the 
output signal exceeds a selected value. In another aspect, the inven- 
tion is a method for operating an intruder-detection system of the 
kind wherein an intrusion-generated signal transmitted through a 
detection medium is converted to a first electrical signal. The first 
electrical signal contains variations resulting from climate-induced 
changes in the medium. The method of the invention comprises 
generating an electrical reference signal proportional to the climate- 
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induced changes in the medium; conditioning the first signal with 
the reference signal to produce an electrical output signal which is 
unaffected by the climate-induced changes in the medium; and im- 
pressing the resulting output signal across an alarm circuit to actu- 
ate the same when the output signal exceeds a selected value. 


06 FUSION FUELS 
0602 Processing 


4530 (UCRL—78481-Rev.1) Production of glass bal- 
loons for laser targets. Hendricks, C.D.; Dressler, J.L. (Law- 
rence Livermore National Lab., CA (USA)). 28 Sep 1982. 
Contract W-7405-ENG-48. 30p. (CONF-761108—33-Rev. 1). 
NTIS, PC A03/MF A0O1. Order Number DE83002155. 

From Plasma physics meeting of the American Physical So- 
ciety; San Francisco, CA, USA (15 Nov 1976). 

An apparatus for producing small quantities of glass balloons 
for use as laser fusion targets is described. To produce precise 
quantities of the ingredients of one glass balloon, a jet of an aque- 
ous solution of the glass constituents and a blowing agent is me- 
tered into uniformly sized drops by Rayleigh breakup. A small frac- 
tion of these uniform drops is then passed through an oven where 
the water is evaporated, the remaining solid material is fused into 
glass, and a blowing agent decomposes or water of hydration 
evolves as a vapor to blow the drop into a balloon. Photographs of 
the resulting glass balloons are presented. 


4531 Reflection-transmission phase shift: interferometer 
and viewing optics. Monjes, J.A.; Weinstein, B.W.; Willen- 
borg, D.L. (University of California, Lawrence Livermore 
National Laboratory, P.O. Box 5508, Livermore, California 
94550). Applied Optics; 21: No. 10, 1732-1737(15 May 1982). 

The interferometer and viewing optics that are the main op- 
tical components of an automated surface mapping system used to 
characterize the surface topography and the wall thickness uniform- 
ity of opaque and transparent spherical shells are described. To 
characterize surface finish or wall thickness of spherical shells with 
an accuracy of 10 nm and a resolution of 1 pm, the differential 
phase shift betwen two beams of orthogonal polarizations is meas- 
ured before and after the probe beam has interacted with the test 
object. 


0603 By-products 


4532 (UCRL—87718) Thermochemical hydrogen pro- 
duction based on magnetic fusion. Krikorian, O.H.; Brown, 
L.C. (Lawrence Livermore National Lab., CA (USA); Gen- 
eral Atomic Co., San Diego, CA (USA)). 10 Jun 1982. Con- 
tract W-7405-ENG-48. 21p. (CONF-820605—26). NTIS, PC 
A02/MF AO1. Order Number DE83000739. 

From World hydrogen energy conference; Pasadena, CA, 
USA (13 Jun 1982). 

Conceptual design studies have been carried out on an inte- 
grated fusion/chemical plant system using a Tandem Mirror Reac- 
tor fusion energy source to drive the General Atomic Sulfur-Iodine 
Water-Splitting Cycle and produce hydrogen as a future feedstock 
for synthetic fuels. Blanket design studies for the Tandem Mirror 
Reactor show that several design alternatives are available for pro- 
viding heat at sufficiently high temperatures to drive the General 
Atomic Cycle. The concept of a Joule-boosted decomposer is intro- 
duced in one of the systems investigated to provide heat electrically 
for the highest temperature step in the cycle (the SOs; decomposi- 
tion step), and thus lower blanket design requirements and costs. 
Flowsheeting and conceptual process designs have been developed 
for a complete fusion-driven hydrogen plant, and the information 
has been used to develop a plot plan for the plant and to estimate 
hydrogen production costs. Both public and private utility financ- 
ing approaches have been used to obtain hydrogen production costs 
of $12-14/GJ based on July 1980 dollars. 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


0605 Health And Safety 


4533 (LA—9514-MS) Monitoring tritium in air contain- 
ing other radioactive gases. Jalbert, R.A. (Los Alamos Na- 
tional Lab., NM (USA)). Sep 1982. Contract W-7405-ENG- 
36. 1p. NTIS, PC A02/MF AOl1. 
DE83002921. 


Order Number 


A brief survey is presented of methods that have been devel- 
oped for active tritium monitoring that may be applied to measure 
tritium concentrations in air containing “N, *N, and “Ar pro- 
duced by D-T neutrons. Included are instruments that employ cur- 
rent subtraction to achieve discriminations and others that selective- 
ly remove atmospheric water vapor from stream of activated air. 


0607 Waste Management 


REFER ALSO TO CITATION(S) 4549 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


4534 (DOE/ER/10346—T2) Feed cycles for the indus- 
trial production of heavy water dissocia- 
tion of fluoroform. Bigeleisen, J.; W.B.; Tuccio, 
S. (State Univ. of New York, Stony Brook (USA); Allied 
Corp., Morristown, NJ (USA). Research Labs.). 
1981. Contract AC02-79ER10346. 34p. NTIS, PC A03/MF 
A01. Order Number DE83000335. 


It is shown experimentally that fluoroform undergoes rapid 
protium deuterium exchange with ammonia, methylamine and cy- 
clohexylamine in the presence of the respective conjugate bases of 
these protolytic solvents. Equilibrium protium-deuterium separation 
factors between fluoroform and water, ammonia, methane, ethane, 
and hydrogen at 25°C are calculated from molecular data. Sche- 
matic feed cycles are developed from these data to provide the feed 
for a commercial deuterium laser isotope separation plant using 
fluoroform under recycle as the working medium. Feed cycles con- 
sidered are based on hydrogen, ammonia or water as feedstocks. It 
is shown, from simple qualitative considerations, that hydrogen gas 
presents many advantages over the use of ammonia or water as 
feedstock material. Its only disadvantage is the limited production 
of D.O that can be realized in a plant operating on satellite hydro- 
gen. 4 figures, 5 tables. 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 6220 


4535 (CEA-N—2245) Programme Spheres - Neutron 
fraction determination of an **'Am-Be (neutron) source for 
Esub(n)< 1.5 MeV - Application to °Be (a,n) sources. Zabor- 
owski, H. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France)). Nov 1981. 58p. (in 
French). NTIS (US Sales Only), PC A04/MF AOI. Order 
Number DE82702838. 

Using an elementary, but rigorous, analytical procedure and 
the calculations done by the CISI/Cadarache for various fractions 
of the °Be (a,n) spectral distributions at energies below 1,5 MeV, 
we do confirm the results obtained in a previous report for the 
spectrum of the S.P.R. **'Am-Be reference source. The experimen- 
tal data analysis obtained with the multisphere system and a minia- 
turized *He counter at the center of the spheres gives a neutron 
fraction equal to: 0.215+-0.010. The standard deviation being given 
in excess. The maximal equivalent dose for this value is calculated 
equal to 3,64.10-° (Rem.n™‘.m?) at better than 1% in accordance 
with the mean value calculated and admitted at Oak Ridge in 1978. 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


4536 (JAERI-M—9817) Production of ‘Ir sources for 
radiotherapy. Sato, A.; Kogure, H.; Kato, H. Japan Atomic 
ee ee Inst., Tokyo). Nov 1981. 3lp. (In Japa- 

nese). NTIS (US Sales Only), PC A03/MF A0Ol. Order 
Number DE82702919. 

Radiation sources of Ir for cancer therapy were devel- 
oped in the Division of Radioisotope Production, Radioisotope 
Center, Japan Atomic Energy Research Institute (JAERI). “Hair- 
pin”, "Single-pin” and “Seed” have been produced since October 
1980. “Ribbon” and "Thinwire” have been submitted to the clinical 
test. Platinum-iridium alloy wires sheathed in the pure platinum 
tube of 0.1 mm thick were irradiated by the JRR-2, JRR-3 or JRR- 
4 reactor. Radioactive intensities obtained at the end of irradiation 
were 20 mCi for a hairpin, 10 mCi for a single-pin, 1 mCi or 3 mCi 
for a seed, 0.22 mCi per millimeter for thinwire, and 6 -- 12 mCi or 
9.6 -- 19.2 mCi for a ribbon, respectively. In the development irra- 
diation condition for obtaining desired radioactivities was studied 
self-shielding effect in the production of ‘Ir. Routine method of 
the radioactivity measurement, radioactivity deviation and the sur- 
face contamination of the sources were studied. The sources were 
confirmed to be of sufficient quality. 


4537 (Zfl-Mitt—43b, pp 445-458) Gamma radiation 
sterilization of pharmaceutical active ingredients, adjuvants 
and packaging materials. Boer, C. (BIOGAL Pharmaceutical 
Works, Debrecen (Hungary)). Sep 1981. Dep. NTIS (US 
Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Salts and esters of Benzylpenicillin, Phenoxymethylpenicillin, 
Neomycin Sulphate, Tobramycin Sulphate, Oxytetracycline Hydro- 
chloride, S-carboxymethyl-l-cisteine, adjuvants, rubber-, alumina-, 
polyethylene-, polyvinylchloride- and glass-based packaging materi- 
als were treated with gamma radiation from ®Co gamma source. 
Most of the investigated materials proved to be stable to irradiation 
from pharmacopoeial aspect, except for change of colour. The ac- 
celerated stability tests and long-term storage showed no further 
change of the investigated parameters of the irradiated materials. 


0703 Isotopic Power Supplies 


4538 (DOE/ET/33001—T41) Technology verification 
phase. Dynamic isotope power system. Final report. Halsey, 
D.G. (Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). 10 Mar 1982. Contract AC02-77ET33001. 
260p. NTIS, PC Al2/MF AO0Ol. Order Number 
DE83001 134. 

Portions of document are illegible. 

The Phase I requirements of the Kilowatt Isotope Power 
System (KIPS) program were to make a detailed Flight System 
Conceptual Design (FSCD) for an isotope fueled organic Rankine 
cycle power system and to build and test a Ground Demonstration 
System (GDS) which simulated as closely as possible the operation- 
al characteristics of the FSCD. The activities and results of Phase 
II, the Technology Verification Phase, of the program are reported. 
The objectives of this phase were to increase system efficiency to 
18.1% by component development, to demonstrate system reliabil- 
ity by a 5000 h endurance test and to update the flight system 
design. During Phase II, system performance was improved from 
15.1% to 16.6%, an endurance test of 2000 h was performed while 
the flight design analysis was limited to a study of the General Pur- 
pose Heat Source, a study of the regenerator manufacturing tech- 
nique and analysis of the hardness of the system to a laser threat. It 
was concluded from these tests that the GDS is basically prototyp- 
ic of a flight design; all components necessary for satisfactory oper- 
ation were demonstrated successfully at the system level; over 
11,000 total h of operation without any component failure attested 
to the inherent reliability of this type of system; and some further 
development is required, specifically in the area of performance. 
(LCL) 


(DP—1621) Direct fabrication of ***PuQ. fuel 
om. Burney, G.A.; Congdon, J.W. (Du Pont de Nemours 
(E.L) and Co., Aiken, SC (USA). Savannah River Lab.). Jul 
1982. Contract AC09-76SR00001. 47p. NTIS, PC A03/MF 
A01. Order Number DE83001658. 
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The current process for the fabrication of ***PuO2 heat 
sources includes precipitation of small particle plutonium oxalate 
crystals (4 to 6 ym diameter), a calcination to PuOk:, bali milling, 
cold pressing, granulation (60 to 125 ym), and granule sintering 
prior to hot pressing the fuel pellet. A new two-step direct-strike 
Pu(III) oxalate precipitation method which yields mainly large 
well-developed rosettes (50 to 100 ym diameter) has been demon- 
strated in the laboratory and in the plant. These large rosettes are 
formed by agglomeration of small (2 to 4 ym) crystals, and after 
calcining and sintering, were directly hot pressed into fuel forms, 
thus eliminating several of the powder conditioning steps. Condi- 
tions for direct hot pressing of the large heat-treated rosettes were 
determined and a full-scale General Purpose Heat Source pellet 
was fabricated. The pellet had the desired granule-type microstruc- 
ture to provide dimensional stability at high temperature. 27 figures. 


(LA—9391-PR) Environmental and radiological- 
a studies: interaction of 7°*PuOQ. heat sources with ter- 
restrial and aquatic environments. Progress report, January 1- 
March 31, 1982. Matlack, G.M.; Patterson, J.H. (Los 
Alamos National Lab., NM (USA)). Jun 1982. Contract W- 
7405-ENG-36. 4p. NTIS, PC A02/MF AOl1. Order Number 
DE82016389. 

Although existing radioisotope thermoelectric generator de- 
signs have proved more than adequately safe, more information is 
continually sought about the heat sources to improve their safety. 
The work here includes studies of the effects on the heat sources of 
terrestrial and aquatic environments and also of the effects of the 
heat sources on various simulated environments. This progress 
report presents recent data from environmental chamber and aquat- 
ic experiments and gives the present status of the experiments. 


4541 (LA—9523-PR) Environmental and radiological 
safety studies: interaction of 7**PuO. heat sources with ter- 
restrial and aquatic environments. Progress report, April 1- 
June 30, 1982. } Matlack, G.M.; Patterson, J.H.; Stalnaker 
N.D. (Los Alamos National Lab., NM (USA)). Sep 1982. 
Contract W-7405-ENG-36. 4p. NTIS, PC A02/MF AOI1. 
Order Number DE83002306. 

Although existing radioisotope thermoelectric generator de- 
signs have proved more than adequately safe, more information is 
continually sought about the heat sources to improve their safety. 
The work here includes studies of the effects on the heat sources 
on terrestrial and aquatic environments and also of the effects of 
the heat sources on various simulated environments. This progress 
report presents recent data from environmental chamber and aquat- 
ic experiments and gives the present status of the experiments. 


08 HYDROGEN 


REFER ALSO TO CITATION(S) 5281 
0801 Production 


REFER ALSO TO CITATION(S) 4532, 5446, 5692, 5760 


4542 (CONF-820605—24) Hydrogen generation photo- 
chemically using biomass. St. John, M.R.; Furgala, A.J.; 
Sammells, A.F. (Institute of Gas Technology, Chicago, IL 
(USA)). 1982. 7p. Institute of Gas Technology, 3424 South 
State Street, IIT Center, Chicago, IL 60616. 

From World hydrogen energy conference; Pasadena, CA, 
USA (13 Jun 1982). 

Illumination of metallized semiconductor particles in the 
presence of water soluble biomass is shown to result in significant 
rates for hydrogen generation. Work reported here emphasizes glu- 
cose as the biomass constituent and platinized n-TiO2 as the semi- 
conductor particles. 


4543 (CONF-820605—25) Zinc-sulfate . 

thermoelectrochemical hydrogen cycle. Remick, R.J.; Carty, 

R.H.; Sammells, A.F. (Institute of Gas Technology, Chica- 
0, IL (USA)). 1982. 13p. Institute of Gas Technology, 
424 South State Street, IIT Center, Chicago, IL 60616. 
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From World hydrogen energy conference; Pasadena, CA, 
USA (13 Jun 1982). 

The Institute of Gas Technology is currently developing a 
hybrid thermochemical-electrochemical water-splitting cycle based 
on zinc sulfate chemistry. The zinc sulfate cycle is similar to other 
metal oxide/metal sulfate cycles in that it uses metal oxide to con- 
centrate electrolytically produced sulfuric acid. The zinc sulfate is 
precipitated by taking advantage of its retrograde solubility, which 
allows the recovery of the zinc sulfate as a monohydrate by supply- 
ing sensible rather than latent heat. This cycle has been completely 
demonstrated in the laboratory using recycled materials. Research 
on the electrochemical step indicates that cell performance goals of 
200 mA/cm? at 0.5 volts can be achieved on relatively inexpensive 


electrode materials with overall cycle efficiencies in excess of 35%. ~ 


4544 (EUR—7153-IT) New electrodes for producing 
electrolytic hydrogen in sulfuric acid. Final report. Sarra, S.; 
Cavallotti, P.L.; Colombo, D.; Ducati, U.; Galbiati, E. (Po- 
litecnico di Milano (Italy)). 1981. 33p. (In Italian). European 
Community Information Service, 2100 M St. NW, Suite 
707, Washington, DC 20037. 

Portions of document are illegible. 

A description and experimental results are given for the 
study of a method of the thermochemical and electrolytic produc- 
tion of hydrogen. Low cost Pb and Ce chromite electrodes were 
found to be usable in H2SO, and high-temperature with a minimal 
current density of 5000 A/m?. Diagrams are presented on the cross- 
section views of graphite-polymide resin electrodes. Anode and 
cathode polarization curves are also given. 18 figures, 1 table. 


4545 (UCRL—87592) Producing thermochemical hydro- 
gen with the tandem-mirror reactor. Werner, R.W.; Hick- 
man, R.G. (Lawrence Livermore National Lab., CA 
(USA)). 7 May 1982. Contract W-7405-ENG-48. 8p. 
(CONF-820814—16). NTIS, PC A02/MF AOl. Order 
Number DE82016776. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA : is 1982). 

Portions of document are legible. 

Fusion power holds the sic to supply not only electric- 
ity but also fuels to meet the balance of our energy needs. A new 
integrated power and breeding blanket design is described for 
tandem mirror reactors. The blanket incorporates features that 
make it suitable for synthetic fuel production. In particular, it is 
matched to the thermal and electrical power requirements of the 
General Atomic water-splitting process for production of hydro- 
gen. Some improvements to the high temperature chemical process 
steps are described. These improvements are expected to allow pro- 
duction of hydrogen at about $13/GJ wholesale, including financ- 
ing costs, capital amortization, and profit. 


4546 Process for photosynthetically splitting water. 
Greenbaum, E. (to Dept. of Energy). US Patent Applica- 
tion 343,666. 28 Jan 1982. 1lp. Contract W-7405-ENG-26. 

In one form of the invention, hydrogen is produced by pro- 
viding a reactor containing a body of water. The water contains 
photolytic material, i.e., photoactive material containing a hydro- 
gen-catalyst. The interior of the reactor is isolated from atmosphere 
and includes a volume for receiving gases evolved from the body 
of water. The photolytic material is exposed to light to effect pho- 
tosynthetic splitting of the water into gaseous hydrogen and 
oxygen. The gas-receiving volume is continuously evacuated by 
pumping to promote evolution of gaseous hydrogen and oxygen 
into that volume and to withdraw them therefrom. In another form 
of the invention, separation of the hydrogen and oxygen is effected 
by selectively diffusing the hydrogen through a heated semipermea- 
ble membrane in a separation zone while maintaining across the 
zone a magnetic field gradient biasing the oxygen away from the 
membrane. In a third form of the invention, the withdrawn gas is 
contacted with a membrane blocking flow of water vapor to the 
region for effecting recovery of the hydrogen. In a fourth embodi- 
ment, the invention comprises a process for selectively recovering 
hydrogen from a gas mixture comprising hydrogen and oxygen. 
The process is conducted in a separation zone and comprises con- 
tacting the mixture with a semipermeable membrane effecting selec- 
tive diffusion of hydrogen while maintaining across the zone a mag- 
netic field gradient effecting movement of oxygen in a direction 
away from the membrane. 


4547 1981 annual status report: 
energy storage and transport. 5 

the European Communities (1982). 13p. aa 
European Community Information Service, 2 M Street, 
NW, Suite 707, Washington, DC 20037. 

The evolution of the program is following the orientation 
given for the multiannual 1980 to 1983 programme, ie., the shifting 
of the main effort of research from thermochemical production of 
hydrogen to other energy carriers in the general field of storage 
and transportation of energy. The first project, on thermochemical 
production of Hydrogen from water, is concentrated now in the 
design and the construction of a demonstration circuit representing 
the conclusion of the research phase. Within the limits of time and 
budget, some equipments and sections will be tested next year and a 
final dossier will be prepared. The work performed at Ispra is a 
large part of the European research in this field and will be useful 
for the evaluation of the potential of this possible new method for 
hydrogen production. As a fall-out of the research a new process 
for flue gas desulfurization was defined and tested, with good pro- 
spectives for applications. The second project, on advanced studies 
for energy carriers, is in a preliminary stage for the transition to 
experimental studies on energy storage and transport, based on 
competences previously developed at the JRC, particularly in the 
field of thermochemistry and electrochemistry. Various activities 
are in progress, at low level, in different directions, preparing infor- 
mation for the decision concerning the concentration of the effort 
on selected research areas. A field on which a communitary effort 
seems important is the problem of heat recovery, storage, transport, 
particularly at low temperature (below 200°C). The third project, 
study of technical systems, will give a contribution to selections 
and decisions concerning different systems for solving the problems 
of converting and transporting energy, in large quantities and over 
long distance, and of storing thermal energy. 


4548 U-GAS process for production of hydrogen from 
coal. Dihu, R.J.; Patel, J.G. Chicago, IL; Institute of Gas 
Technology (1982). 14p. (CONF-820605—23). 

From World hydrogen energy conference; Pasadena, CA, 
USA (13 Jun 1982). 

Today, hydrogen is produced mainly from natural gas and 
petroleum fractions. Tomorrow, because reserves of natural gas and 
oil are declining while demand continues to increase, they cannot 
be considered available for long-term, large-scale production of hy- 
drogen. Hydrogen obtained from coal is expected to be the lowest 
cost, large-scale source of hydrogen in the future. The U-GAS coal 
gasification process and its potential application to the manufacture 
of hydrogen is discussed. Pilot plant results, the current status of 
the process, and economic projections for the cost of hydrogen 
manufactured are presented. 


0802 Storage 


REFER ALSO TO CITATION(S) 5678 


4549 (UCRL—53312) Zeolite encapsulation of Hb. 
Cooper, S.; Lakner, J.F. (Lawrence Livermore National 
Lab., CA U SA)). Aug 1982. Contract W-7405-ENG-48. 
38p. NTIS, PC A03/MF A0O1. Order Number DE83002611. 

Experiments with Hz have shown that it is possible to encap- 
sulate gases in the structure of certain molecular sieves. This 
method may offer a better means of temporarily storing and dispos- 
ing of tritium over some others presently in use. The method may 
also prove safer, and may enable isotope separation, and removal of 
3He. Initial experiments were performed with Hz to screen poten- 
tial candidates for use with tritium. 


0803 Transport 


REFER ALSO TO CITATION(S) 4547, 4904 
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REFER ALSO TO CITATION(S) 3983, 4097, 4199, 4605, 4606, 4619, 4630, 
4632, 4633, 4635, 4645, 4651, 4653, 4658, 4664, 4665, 4671, 5547, 5548, 5550, 
5557, 5558, 5559, 5578, 5737, 5747, 5748 


4550 (BMFT-FB-T—82-148) Investigation of kinetics 
and reaction engineering for Fischer-Tropsch synthesis of 1- 
alkenes (C,-Cxo). Gaube, J.; Hochstadt, G.; Schliebs, B.; 
Sudheimer, G. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Aug 1982. 125p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82751103. 

l-alkenes are primary products of the Fischer-Tropsch Syn- 
thesis. Consecutive reactions as isomerization to 2- and 3-alkenes 
and hydrogenation to alkanes cause a reduction of 1-alkene-selectiv- 
ity. In order to calculate the selectivity of the synthesis the kinetics 
of main and consecutive reactions have been studied. The reaction 
rates are expressed as functions of the concentration of 1-alkenes, 
hydrogen and carbon monoxide. Then the 1-alkene-selectivity can 
be described as a function of H2:CO ratio, pressure, flow rate of 
synthesis gas and C-number of compounds for the fixed-bed and the 
slurry reactor. Main and consecutive reactions as well as transport 
processes have been taken into account. The comparison of both re- 
actors shows that the slurry reactor has some advantages. A proc- 
ess flow sheet with the essential characteristic of productseparation 
out of circulating fuel of the slurry reactor has been proposed. Pre- 
cipitated iron catalysts containing KeCOs are most suitable for syn- 
thesis of 1-alkenes with C-numbers between 4 and 20. For some 
catalysts of different preparation methods and different addition of 
K2CO; C-number-distributions of reaction products are given. 


4551 (DOE/CS/20291—2) Trace-chemical characteriza- 
tion of pollutants occurring in the production of landfill gas 
from the shoreline regional park sanitary landfill, Mountain 
View, California. Flynn, N.W.; Guttman, M.; Hahn, J.; 
Payne, J.R. (Pacific Gas and Electric Co., San Francisco, 
CA (USA); Science Applications, Inc., San Francisco, CA 
(USA)). Oct 1982. Contract FG01-79CS20291. 113p. NTIS 
(US Sales Only). Order Number DE83002635. 

Portions of document are illegible. 

A summary is presented of the results of sampling and analy- 
sis of ambient and process gas streams, and liquid and solid samples 
taken at different locations from the Pacific Gas and Electric Com- 
pany Landfill Gas Recovery Plant in Mountain View, California. 
The purpose of this study is to identify environmental pollutants 
and characterize the trace chemistry of landfill gas recovered from 
the Mountain View Sanitary (Class II) Landfill. Gaseous samples, 
liquid condensate, and other plant products were analyzed for their 
trace chemical constituents, and the results indicate that certain or- 
ganic and inorganic pollutants inherent to the landfill are emitted 
into the ambient environment and also become involved in the 
methane recovery process. Incorporation of condensate traps, mo- 
lecular seive and charcoal filtration was found to significantly 
reduce both the organic and inorganic component burdens in the 
product gas. The environmental significances of the landfill gas re- 
covery to the surrounding area and to worker safety are presented. 


4552 (DOE/PC/30228—T5) New catalysts for the indi- 
rect liquefaction of coal. Third quarterly technical report, 
February 1-April 30, 1982. Melson, G.A. (Virginia Common- 
wealth Univ., Richmond (USA). Dept. of Chemistry). 1982. 
Contract FG22-80PC30228. 13p. NTIS, PC A02/MF AOl. 
Order Number DE83001043. 

The evaluation of some iron/mordenite catalysts for synthe- 
sis gas conversion has been conducted. Mordenites with Si02:AlLOs 
ratios of 11.4, 17.4 and 61.8:1 have been used. The effect of 
SiO2:AlLOs; ratio on the product distribution has been determined. 
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4553 (DOE/PC/30228—T6) New catalysts for the indi- 
rect li ion of coal. Second annual technical report, 
August 1, 1981-July 31, 1982. Melson, G.A. (Virginia Com- 
monwealth Univ., Richmond (USA). t. of istry). 
1982. Contract FG22-80PC30228. 16p. S, PC A02/MF 
AO01. Order Number DE83001584. 

Portions of document are illegible. 

Series of zeolite-supported iron-containing catalysts with 
weight percent iron (% Fe) varying from ~ 1 to ~ 17% Fe have 
been prepared from Fes(CO):2 and the synthetic zeolites ZSM-5, 
mordenite and 13X by an extraction technique. The zeolites ZSM-5 
and mordenite were used in the acid form, 13X in the sodium form. 
The catalysts were characterized by a variety of techniques includ- 
ing infrared spectroscopy, X-ray powder diffractometry, X-ray 
photoelectron spectroscopy, ion-scattering spectrometry and Moss- 
bauer spectroscopy. All catalysts contain highly dispersed, small 
particle-sized y-Fe2O3 with a small amount of the iron (0.6 to 1.5% 
Fe depending on the support) located in the pores of the support. 
Evaluation of the catalytic ability of some of these materials for 
synthesis gas conversion was conducted at 280°C and 300°C by 
using a fixed-bed continuous flow microreactor. All catalysts evalu- 
ated produce significant quantities of hydrocarbons. The distribu- 
tion of hydrocarbons varies, depending upon the support used, for 
catalysts with similar weight percent iron. For the liquid hydrocar- 
bons, Fe/ZSM-5 produces the highest percentage of aromatics, Fe/ 
mordenite produces the highest percentage of olefins, and Fe/13X 
produces the highest percentage of saturates. The effect of support 
acidity and pore structure on hydrocarbon product distribution is 
discussed. 


4554 (DOE/PC/40773—T1) Particle synthesis and 
properties of zeolite catalysts for synthesis line con- 
version. First annual report, 1981-1982. Dodwell, G.W.; 
Sand, L.B. (Worcester Polytechnic Inst.,. MA (USA). Dept. 
of Chemical Engineering). 1982. Contract FG22- 
81PC40773. 117p. NTIS, PC A06/MF A0O1. Order Number 
DE83000002. 

Portions of document are illegible. 

The objective is to synthesize a wide variety of 10-mem- 
bered ring zeolites, particularly ZSM-5, incorporate transition 
metals during synthesis and by other techniques, determine sorption 
properties, and syngas conversions as a function of materials param- 
eters. Of general significance was finding that ZSM-5 could be syn- 
thesized in a wide variety of systems and with a wide range of par- 
ticle size that could be controlled by synthesis parameters. Of par- 
ticular interest was confirming a UC patent that ZSM-5 could be 
crystallized in an organic-free system (Na2O-AlsOs-SiO2-H2O). A 
SiO2/AlOs ratio of 60 was found optimum for rate of ZSM-5 crys- 
tallization, and high H2O/Na2O ratios of about 2000 produced 
larger crystals to 40um. A self-contained, integrated, computerized 
laboratory containing the essential analytical equipment (x-ray dif- 
fractometer, Cahn sorption balance, CDS catalytic activity unit) 
was designed and assembled. 


4555 (NE-BF—81-4) Predesign and cost estimate for a 
PDU-KTH gasifier at Studsvik. Engstroem, S.; Lindmand, 
N.; Rensfelt, E.; Waldheim, L. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Nov 
1979. 92p. NTIS (US Sales Only), PC A05/MF AOl1. Order 
Number DE82750819. 

Portions of document are illegible. 

The report presents conceptual design and cost estimate for 
a PDU for further development of a pressurized nonoxygen gasifier 
suitable for peat and biomass gasification to a synthesis gas. The 
total investment is 15 milj SEK and annual operating cost 6-7 milj 
SEK. The PDU for 100 kg dry fuel per hour includes fuel pretreat- 
ment system, feeder system,gasifier, gas cleaning and steam reform- 
er. 


4556 (NE-BF—82-6) Gasification of biomass and peat. 


Final report of 5. Lindman, N. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Sep 
1981. 18p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82750813. 

The pressurized fluidized bed reactor has been rebuilt for op- 
eration with oxygen and it has been supplemented with a pressur- 
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ized secondary reforming unit. A more efficient gas analysis system 
has also been installed. A number of experiments have been carried 
out with fuels like peat, biomass and biomass char. The results are 
1. The capacity of the reactor has been estimated for oxygen gasifi- 
cation of peat at different temperature and pressure levels. The ca- 
pacity has also been roughly estimated for biomass gasification. 2. 
A more detailed picture has been obtained of the kinetics and 
chemistry of the steam gasification of peat. 3. The pressurized gasi- 
fication in a fluidized bed using oxygen/ steam as gasification 
medium has functioned very well from an experimental point of 
view for peat and biomass char as fuels. However, an acceptable 
solution of the problem of feeding biomass has not yet been ob- 
tained. The following points have been studied in the laboratory 
scale flash pyrolysis unit: 1. Catalytical effect of char for tar re- 
forming. 2. Operating conditions and characteristics for a commer- 
cially available catalyst for tar and methane reforming. 3. Oxygen 
based thermal reforming of tar and methane. The results are: 1. less 
than 80% of the tar can be reformed using char as a catalyst. 2. 
The minimal oxygen/fuel ratio, temperature and catalyst load have 
been estimated for tar and methane reforming. Also the sensitivity 
to sulfur for the catalyst has been estimated. 3. The methane yield 
is higher than 30N1/kg fuel for oxygen based thermal reforming at 
atmospheric pressure and at a temperature less than 1200 degrees C 
and a residence time of less than 3 seconds. 


4557 (SAND—82-8812) Optical measurements of soot 
formation in premixed flames. Flower, W.L. (Sandia Nation- 
al Labs., Livermore, CA (USA)). Oct 1982. Contract AC04- 
76DP00789. 28p. (CONF-821035—2). NTIS, PC A03/MF 
A01. Order Number DE83002212. 

From Combustion Insitute symposium on western states sec- 
tion; Livermore, CA, USA (11 Oct 1982). 

The growth of soot particles in rich premixed flames was 
measured using the diffusion-broadening particle-sizing technique. 
This dynamic-light-scattering technique eliminates the strong de- 
pendence of size measurements on particle complex index of refrac- 
tion which is a problem with most light-scattering size meas- 
urements. Size measurements were made in fuel-rich premixed 
methane-oxygen flat flames with fuel-oxidizer ratios ranging from 
2.2 to 2.9 times stoichiometric values and in propane-oxygen flames 
at an equivalence ratio of 2.6. Particles as small as 23 nm in diame- 
ter were observed 5 mm above the burner surface (within about a 
millimeter of the flame front), growing to 60 to 120 nm (depending 
on the equivalence ratio) 14 mm above the burner. Measurements 
of the intensity of scattered light were used in conjunction with the 
size measurements to determine the soot number density in the 
methane-oxygen flames, which was found to be decreasing with 
height above the burner at positions 5 mm above the burner and 
higher. The soot volume fraction in the methane-oxygen flame, de- 
termined from the size and number-density measurements, contin- 
ually increased in this region, although apparently starting to level 
off 12 mm above the burner surface. The temperature history of the 
soot particles was determined using optical pyrometry. Near the 
flame front, the measured particle temperature was slightly higher 
than the adiabatic flame temperature, decreasing below this level 
further downstream. 9 figures. 


4558 (STU—80-3446) Optimization of the rate of meth- 
ane production. Hansson, G. (Styrelsen foer Teknisk Utveck- 
ling, Stockholm (Sweden)). Sep 1981. 37p. (In Swedish, 
English). (STU—79-3525; STU—78-3781; STU—77-3876; 
STU—76-3131). NTIS (US Sales Only), PC A03/MF A011. 
Order Number DE82750787. 

Methane fermentation is a process of present and potential 
use for energy production. Two important growth parameters have 
been studied in this project: Kinetics and yield in methane fermen- 
tation. Three different fields have been investigated; product inhibi- 
tion, thermophilic methane production and methane production 
from marine green algae. The partial pressure of carbondioxide 
(pCO2) has been found to have great significance for the kinetics 
and yield in methane production from organic acids and glucose, 
which are: the final stages in methane fermentation. The yield of 
methane was 20-30% higher with low pCO. compared to 1 atm 
pCO:. pCO. should consequently be observed as an important 
growth parameter with an optimal value around 0.2 atm. Work 
with thermophilic fermentation has shown that mesophilic cultures 
can be made to function thermophilicly very fast by a direct tem- 


perature increase to a thermophilic level. A strong effect 
pCO: on the temperature maximum has been demonstrated. 
ing methane production from glucose has been obtained 
pCO: in the extreme thermophilic region (70-80 degrees 
ane production from Swedish marine green algae has been 
to function well. 
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REFER ALSO TO CITATION(S) 3915, 4620, 4621, 4627, 4628, 4632, 4633, 
4635, 4636, 4637, 4645, 4654, 4670, 4672, 4943, 4952, 5580, 5591 


(ANL/CNSV-TM—101) Sea + age — 
james refinery: an interim report. Klausmeier, H (Ar. 
gonne National fe IL (USA)). Apr 1982. icees W-31- 
109-ENG-38. 227p. NTIS, PC Ali/MF A011. Order 
Number DE83000885. 

Portions of document are ill b 

This report represents a preliminary assessment of a variety 
of processes capable of manufacturing chemicals from trees. The 
objective is to screen promising biomass conversion processes in 
order to set the stage for a subsequent study of the feasibility of 
integrating the most promising into a single complex. The criteria 
employed in evaluating potential biomass-based routes vis a vis con- 
ventional routes to the same end-products are profit potential and 
non-renewable energy displacement potential. As is to be expected, 
the biomass refinery rates quite favorably in the latter category by 
virtue of using a non-petroleum feedstock. Broad conclusions in the 
other category are not derived quite so readily. Two pretreatment 
alternatives have been examined: steam explosion and dilute acid 
prehydrolysis. The latter option maximizes use of the hemicellulosic 
wood fraction, while the former would be a necessary step for sub- 
sequent enzyme hydrolysis in order to obtain high hydrolysis 
yields. As there is no conventional alternative process, a compari- 
son of commercial feasibility is not provided. For reference, the 
analysis shows that steam exploded wood can be produced at a net 
cost of production (including 15 percent DCF return) of 4.0 cents 
per pound. Based on this value, the net cost of production of the 
dry products from prehydrolysis is 7.1 cents per pound. In order to 
separate the lignin from cellulose, two pulping alternative have 
been examined: organosolv and kraft pulping. A chief value of or- 
ganosolv is that a chemical grade pulp is produced, whereas kraft 
pulp may not be suitable for chemicals production without further 
purification. However, the kraft process turns out to be the more 
economic alternative. 


4560 (NE-BF—81-9) Optimum MON of alcohol/motor 
gasoline blends. Brandberg, Aa. (Naemnden  foer 
Energiproduktionsforskning, Stockholm (Sweden)). Aug 
1981. 5S5p. D. Order Number DE82750814. 

Portions of document are illegible. 

The investigation shows that the alcohol gasoline blends, 
type M15/E23 should have optimally (MON) 86.5 for lead free fuel 
and MON 88 for low lead content. The co research 
octane number (RON) values will be 90-100 and 100-101. The value 
of alcohol is estimated to 80-100% of the value of Arabian hight, 
with ethanol having a slightly higher value than methanol. The in- 
troduction of alcohol is considered to reduce the demand for plants 
to converting and upgrading the fuel. 
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REFER ALSO TO CITATION(S) 4607, 4608, 4609, 4610, 4611, 4613, 4614, 
4615, 4616, 4617, 5521, 5582, 5875, 6059 


4561 (CONF-8106253—, pp 127-138) Creosote produc- 
tion from beetle infested timber. Allen, J.F. (Georgia Forest- 
ry Commission, Macon); Maxwell, T.T. 1981. NTIS, PC 
‘A07/MF AOl. 
From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 
: Tests were run to determine the amount of creosote accumu- 
lation produced by burning timber killed by Southern Pine Beetles 
in airtight wood burning stoves. Four stove and chimney assemblies 
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were set up and burned for approximately one month. The creosote 
accumulation was measured by weighing the chimney components 
before and after the tests. In addition to beetle-killed pine, green 
pine, green hardwood, and seasoned hardwood were also consid- 
ered in the study; one was burned in each of the four stoves. The 
results showed that all of the woods produced significant levels of 
creosote with the stoves set at low air inlet rates. The beetle-killed 
pine produced the least. The seasoned hardwood produced more 
creosote than did the green hardwood. 


(NP—2750785) Handling of fuel chips - a health 
aie Stroemquist, L.H.; Blomqvist, G.; Karlsson, E.; 
Vincent, A.; Lundgren, R; Eliasson, L. (Umeaa Univ. 
(Sweden)). 1980. 55p. (In Swedish). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82750785. 

An investigation has been made about health problems and 
occurrence of mold in connection with handling of fuel chips. The 
investigation was composed of three different parts. First, an in- 
quiry was made to chip stokers about handling, storage etc. of 
chips as well as possible medical trouble. The answers indicated 
that symptoms on allergic alveolitis are common among chip stok- 
ers, 13% of the answers. Second, a determination of the proportion 
of living airborne colony-forming mold fungi was made at some 
chip using units. Third, a pilot study was made to examine the pos- 
sibilities to improve storability of fuel chips using high-temperature 
drying. 


4563 Utilization and processing of forest energy. Part 5. 
Potentials of waste wood as fuel. Acijaelae, M.; Sahrman, K. 
Espoo, Finland; Vaition Teknillinen Tutkimuskeskus (1982). 
43p. (In Finnish). (VTT-TUTK—65). 

Potentials of increasing the use of waste wood in the pro- 
duction of energy are evaluated on the basis of the energy require- 
ment of three consumption sectors: farming, dwelling houses in- 
cluded; district heating; and steam boilers of the wood processing 
industry, combined with electricity generation. As the regional 
availability of wood has not been considered, the estimates came to 
an increase of 2.0 Mtoe in the use of wood. This is equal to 11.3 
million m* wood and its utilization would require an investment of 
3.4 thousand million Fmk in district heating plants. About 1 million 
m* wood should in this case be transported from the provinces 
Lappi and Oulu to Southern Finland. The total potential of increas- 
ing the use of solid fuels has been estimated to 3.1 Mtoe. The com- 
petitiveness of different fuels was not considered in the estimates. 
The estimates have been made separately for each province in Fin- 
land. The total values of the tables are estimates for the whole 
country. Industrial waste wood is excluded. The potentials for 1990 
have been estimated. Technical restrictions and other solid fuels 
have been considered in the estimates. Coal is a competing fuel in 
coastal areas, peat in Central and Northern Finland, and straw in 
the agriculture in Southern Finland. The maximum consumption 
potential of wood in the steam boilers of the wood processing in- 
dustry has been considered to substitute the total replaceable oil 
quantity with wood. The use potential of wood has been compared 
with the availability of wood unfit for the market on the basis of 
regional cutting plans. The outturn of waste wood was found to be 
higher than this potential except in the coastal regions of Southern 
Finland and the province of Haeme. 


13 HYDRO ENERGY 


4564 (CONF-8106254—) Symposium on project design 
and installation of small hydro power plants. Radler, S. (Uni- 
versitaet fuer Bodenkultur, Vienna (Austria)). 1981. 266p. 


NTIS (US Sales Only), PC Al2/MF AOl. Order Number 
DE83900094. 


From Symposium on project design and installation of small 
hydro — plants; Vienna, Austria e Jun 1981). 
tween June 29 and July 1, 1981, a symposium on project 
design and installation of small hydropower plants was organized in 
Vienna by UNIDO in cooperation with some official Austrian insti- 
tutions. World-wide research on solutions of the expected energy 
gap has cast new light on so far untapped resources. Mini-hydro- 
power plants of relatively high efficiency may be a suitable technol- 
ogy for developing countries. The papers of the symposium have 
been recorded separately. 
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4565 (NP—2750743) Hydro power - systems in vicinity 
of towns. Report of investigatons 1980-81. (Raastofforvaltnin- 
gen for Groenland, Copenha a (Denmark)). Jan 1982. 49p. 
(In Danish). NTIS (US S Only), PC A03/MF AOl1. 
Order Number DE82750743. 

The Greenland Technical Organization and Greenland Geo- 
logical Survey since 1974 have considered projects of hydropower 
plant construction in vicinity of towns in Greenland. Six sites have 
been examined as prospective construction and reservoir sites, hy- 
drological, galciological and meteorological surveys are accom- 
plished for Taseq, Narssaq. Economic and environmental impacts 
of hydroelectric power plants are evaluated for projects including 
dams, tunnel boring and transmission systems. 


1301 Resources And Availability 
REFER ALSO TO CITATION(S) 4586 


4566 (CONF-8106254—, pp vp) Electrical energy from 
hydro power plants. Bauer, L. 1981. NTIS (US Sales Only), 
PC Al2/MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

After having analysed the hydrological potential all over the 
world, the realistic data applicable to the production of electrical 
energy, i.e., data of past and future schemes is presented. Energy 
consumption up to the present, especially regarding hydroelectric 
energy, future needs and the possibilities on how to meet these 
needs is discussed. Related to this, possibilities are shown on how 
hydro power plants, i.e., small-scale hydro power plants, can con- 
tribute to meet increasing demands for energy. 


4567 (CONF-8106254—, pp vp) Hydro-electrical 
energy. Bauer, L. 1981. NTIS (US Sales Only), PC A12/ 
MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

For many years Austria has been one of the leading coun- 
tries in the field of utilization its hydrological potentials for electri- 
cal energy. The percentage of hydroelectric power to cover the 
needs for electrical energy is very high and amounts to approxi- 
mately two thirds of the total power consumption. A number of de- 
tails about the hydropower stations operating in Austria is present- 
ed, that is, more than 1250 small scale hydroelectric plants, and in- 
formation about the intentions and the measures to be taken for in- 
tensifying the construction of further plants is provided. 


4568 (CONF-8106254—, pp vp) Special remarks on 
hydro potential for mini power developments. Radler, S. 1981. 
NTIS (US Sales Only), PC A12/MF AO1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

Efficient management should be based on an inventory of 
the available sources and resources. There are various possibilities 
of determining hydro potential, ranging from estimations covering 
large regions to the detailed study of catchments limited as desired. 
Depending on the surface configuration, the altitude and the hydro- 
logical features of the area under investigation, relationships can be 
established between different methods and information can be ob- 
tained on the developable potential. 


4569 (DOE/R4/10330—T1) Resource assessment of 
small-scale hydropower in Tennessee. Goodwin, W.A. (Ten- 
nessee Technological Univ., Cookeville (USA)). Feb 1981. 
Contract FC44-80R410330. 50p. NTIS, PC A03/MF AOI. 
Order Number DE83001663. 

This report covers the methodology and findings for using 
available information and data to assess the potential for small scale 
hydropower development in Tennessee. Files on approximately 
1109 non-federal dams located throughout the 95 counties in Ten- 
nessee were reviewed to determine which dams have the potential 
for producing a minimum of 100 kW. The results of this review are 
presented in three tables. There were thirty-four dams, including 
eight sites where the dams had been destroyed, that met the criteria 
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for having the potential to produce a minimum of 100 kW. The 
dams are listed in Table 1 by the county where they are located. 
Table 2 contains the dams listed according to rated capacity. Exclu- 
sive of the eight dams destroyed, eight have the potential for pro- 
ducing a minimum of 100 kW; ten 250 kW; five 1001 kW; and three 
in excess of 5001 kW. Table 3 contains the thirty-four dams listed 
according to having produced power, never produced power, and 
destroyed. (LCL) 


4570 Oe ee ee oe tee 
tric power investigations in Greenland as of June 30, 1982. 
(Ministeriet for Groenland, gen (Denmark). Jul 
1982. 16p. (In Danish). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82750772. 

The investigations of hydroelectric power utilities in Green- 
land have been studied increasingly during the last years, and espe- 
cially investigations of urban energy supply by hydroelectric 
power. The bibligraphy covers both public and private investiga- 
tions, and is a revised and enlarged edition of the list published 
1981. 


1302 Site Geology And Meteorology 


4571 (CONF-8106254—, pp vp) Geological and geo- 
technical studies in small hydro projects. Riedmueller, G 
1981. NTIS (US Sales Only), PC A12/MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

The geological and geotechnical investigations for mini 
hydro projects are composed of three phases, i.e., preliminary infor- 
mation, surface investigations and subsurface investigations. Pre- 
liminary information refers to the evaluation of available geological 
documentation, topographical maps, air pictures and satellite photo- 
graphs. The ensuing surface investigation represents the main phase 
of the engineering geological studies. This concentrates on the geol- 
ogy of the foundations of dam or weir sites, the lithological compo- 
sition as well as the effects of weathering, erosion and tectonics. 
The geological assessment of planned reservoir areas with respect 
to slope stability, watertightness of the basin and sedimentation 
calls for comprehensive mapping works. It is on the basis of the re- 
sults from the surface investigations that exploratory work, geo- 
physical measurements and geotechnical tests are planned. Subsur- 
face investigation is primarily concerned with the area of the 
planned dam site and the foundations of surge tank, penstock thrust 
blocks and powerhouse. 


4572 (CONF-8106254—, pp vp) Hydrological analysis 
for the planning of small hydro power plants. Nachtnebel, 
H.P. 1981. NTIS (US Sales Only), PC A12/MF A01. 

From Symposium on project design and installation of small 
hydro se plants; Vienna, Austria (29 Jun 1981). 

or the planning of small hydro power plants as well as for 

their operation basic hydrological values have to be determined. 
These basic design data contain the determination of the average 
annual runoff as well as the rated discharge, the high- and low flow 
statistics and the plotting of duration curves. According to the 
availability of runoff and precipitation observations, different meth- 
ods can be applied, each of which will explained with examples. In 
each chapter, first, appropriate methods for analysis are described 
when sufficient data from the project site are available. Following 
that, special attention is given to the transposition of data and re- 
gionalisation, if documentation is scarce or exists only for other 
measuring stations. 


1303 Plant Design And Operation 


4573 (CONF-8106254—, pp vp) Weir installations and 
weir gates in low-head power schemes. Simmler, H. 1981. 
NTIS (US Sales Only), PC Al12/MF AOl. 
From Symposium on project design and installation of small 
hydro power A seme Vienna, Austria (29 Jun 1981). 
per discusses weirs suited for mini hydro stations. 
Dam builders » differentiate between fixed-crest structures, which are 
simple in design and, under certain conditions, can even be used for 
diversion-type power stations, and gate-controlled structures or bar- 
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rages, which offer a great variety of design and construction possi- 
bilities. In view of their use in hydro power, the discussion includes 
location problems resulting from bed load transport and aspects of 
fluid mechanics. A thorough analysis is made of the gate systems 
used in the construction of mini hydro stations, and of their func- 
tion and operation in order to enable appraisal of different gate 
types and their applications. Finally, a weir type is described which 
has been increasingly used over the last few years, ie., the inflat- 
able dam. Compared with the conventional gate structures, this is 
low in cost and, according to the experience gathered so far, 
repressents a safe, automatically controlled gate system. 


4574 en Pp vp) Power intake and sand 
trap in low-head pow: Steiner, R. 1981. NTIS 
(US Sales Only), mC A12/ME AOl. 

From Symposium on project design and installation of small 
hydro Ps poner plants; Vienna, Austria (29 Jun 1981). 

discusses power intakes and sand traps in low- 

hind Siitan deaetihadidait Se 4qudiidsene saaeediiin the tates 
tion of power intakes are given in another paper, whereas this 
report only deals with the fluid mechanics aspect as well as the op- 
eration and flushing of power intakes. Particular mention will be 
made of the so-called cantilever sill developed at the Graz Univer- 
sity of Technology, a design allowing intake structures to be kept 
practically free of bed load. Depending on the suspended-load 
transport and composition, it may be of advantage even in mini 
hydro power to provide for sand removal from the turbine supply 
water. Problems relating to inlets into sand traps and to the design 
of desanding chambers as well as flushing possibilities are discussed. 
Intermittent flushing will probably be the method of preference in 
low-head power as continuous flushing takes 10 percent of the total 
inflow, which represents a constant energy loss. 


4575 (CONF-8106254—, pp vp) Water conveyance 
structures in low-head Radler, S. 1981. 
NTIS (US Sales Only), PC A12/MF AO1. 

From Symposium on project design and installation of small 
hydro = plants; Vienna, Austria (29 Jun 1981). 

typical water conveyance facility in low-head power 

eidiamam aadenadman The point at which flow 
is developed for energy generation divides the waterway into an 
upstream part and a downstream part. This division is made ac- 
cording to topographical and geological aspects as well as in terms 
of water management and is reflected by economic considerations 
in that the upstream conveyance structures are usually concrete- 
lined whereas the downstream part, or tailrace, is normally not. 
The waterways of mini hydro developments are generally subject 
to the same rules, design principles and construction materials as 
apply for other hydro plants. Special designs and construction 
methods may sometimes be dictated by the unusual characteristics 
of a project site. Departures from conventional designs are possible 
in view of the small magnitude of the design data involved. 


4576 Sanaa pp vp) Waterway and specific 
problems of high-head schemes. Keller, S. 1981. NTIS (US 
Sales Only), PC A12/MF A011. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

High-head hydro schemes develop relatively small flows 
under relatively high heads. Such installations will mainly be locat- 
ed at medium and high altitudes, that is to say, in sparsely populat- 
ed mountainous regions. The preferred power generating machine 
is the impulse turbine with small jets. This involves special prob- 
lems relating to desilting and prevention of water contamination as 
well as to the protection of hydraulic machinery from sand and ex- 
cessive wear. Possible solutions are presented. Fields of economical 
application of pressure pipe are defined and suitable types of pipe 
and raw materials are suggested. Ductile cast-iron pipe lines are dis- 
cussed in detail. 


4577 (CONF-8106254—, pp vp) General description 
and applications of small hydro turbines. Tschernutter, P. 
1981. NTIS (US Sales Only), PC A12/MF A011. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 
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The market offers extensive standardised product lines from 
different manufacturers. The main design principles are presented 
and approximate dimensions will be indicated. 


4578 (CONF-8106254—, pp ny? Electrical equipment in 
mini hydro stations. Hofbauer, E. . 1981. NTIS (US Sales 
Only), PC A12/MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

The operation of mini hydro stations requires electrical 
switching, metering and control equipment. In addition, provision 
must be made for installations that ensure a reliable and economical 
operation. How these installations, as well as all the other plant 
components necessary for the use of electricity in a private 
producer's industrial plant, as well as for the supply of electricity to 
the public system is discussed. 


4579 (CONF-8106254—, pp vp) Case study from east 
Tyrol. Simmler, H. 1981. NTIS (US Sales Only), PC A12/ 
MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

The mini power scheme is situated in a gorge cut by the 
Tauernbach stream, in East Tyrol, Austria. Working under a head 
of about 30 m and at a rated discharge of 2.0 m*/s, the station is 
capable of 472 kW. The plant is composed of a crib dam, a sand 
trap, a 200-metre long penstock and the power station. 


4580 (CONF-8106254—, pp vp) Case study from 
Nepal. Radler, S. 1981. NTIS (US Sales Only), PC A12/MF 
AOl. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

In the course of the Austrian development aid for Nepal the 
project, with help from the construction and the supply of the elec- 
tro-mechanical equipment for a small power project in the Khumbu 
region, Himalaya, was taken over (VERBUND-PLAN, 1978). Due 
to the altitude, the difficult access and the climatic conditions great 
problems arise in such an exposed situation, concerning the project 
studies, and especially the construction, above all as far as construc- 
tion materials are concerned. The fact that in such an altitude no or 
only few meteorological and hydrological data exist, makes it even 
more difficult. With modern hydrological methods of data-genera- 
tion and data-completion the necessary data for the project study 
and the construction have been gained by means of transfer from a 
neighbouring region. In view of the difficulties of transport, the 
construction had to be based on the use of materials that can be 
found near the site, particularly boulders, gneiss slabs and moraine 
layers. A cement-saving construction method and the use of ga- 
bions have ensured a minimal need of cement. Materials such as 
cement, steel and plastic pipes for the penstock will be flown to the 
next STOL-pist, only electro-mechanical equipment will be trans- 
ported to the site by helicopter. As the diversion channel has been 
completed by now, the main constructions will be started this year. 


1304 Regulations And Licensing 


4581 (CONF-8106254—, pp vp) Legal situation of the 
construction of small hydro power plants in Austria. Ober- 
leitner, F. 1981. NTIS (US Sales Only), PC A12/MF AO1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

The complex relationships within the economics of water 
supply and distribution become apparent with the construction and 
the operation of small hydro power plants. The legal systems 
within which these activities have to move must, as much as possi- 
ble, take this complexity into account. Consequently, sometimes 
rather considerable costs are involved with this or that project. 
Therefore, when judging the profitability of a small hydro power 
plant, the legal provisions in regard to the respective project have 
to be included into the considerations. The problems concerned and 
the different possibilities for solution in connection with the provi- 
sions of the Austrian water law are being described. 
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4582 (CONF-8106254—, pp vp) Master plan for hydro 
power development. Radler, S. 1981. NTIS (US Sales Only), 
PC A12/MF AO1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

A power development master plan forms the basis for the 
utilisation of a water course or river basin for power generation. 
However, where utilisation of the hydro potential of a stream is en- 
visaged, allowances must at the same time be made for all the other 
requirements and uses connected with water resources such as 
drinking and industrial water, irrigation, flood control and pollution 
control, fishery, provision of recreation areas as well as protection 
of landscape and environment. Preparation of a master plan re- 
quires knowledge about the physical features of the area under con- 
sideration. Minimum requirements regarding topographical, geo- 
logical and hydrological information should be satisfied. Develop- 
ment planning is governed by structural, administrative, power and 
finally ecological and economic aspects. Recommendations are 
made regarding the representation of the plan on drawings. In con- 
sistent pursuit of their intended purposes and objectives, master 
plans for hydro development should form the basis for legislative 
measures. 


4583 (CONF-8106254—, pp vp) Study of the macro- 
economic importance and cost structure of mini hydro 
oo. } Stigler, H. 1981. NTIS (US Sales Only), PC A12/ 
MF AOl. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

This report presents a thorough study of Austria’s macro- 
economic situation of her balance of payments and current accounts 
as well as her balance of trade. Problems dealt with in detail in- 
clude Austria’s dependence on power imports, the trend of the ex- 
change rate of the Austrian schilling in relation to power clearing 
currencies, the necessity of economic growth to ensure full employ- 
ment, and the increased power consumption involved, as well as 
national indebtedness with all the implications of these factors and 
their development over the last few years. A brief survey is given 
of Austria’s precarious power situation in view of her limited fossil 
reserves and her dependence on imports, which is believed to in- 
crease in the future as her resources are running out. For the ap- 
praisal of the economy of mini power installations, an analysis of 
the cost structures of the main plant components is presented in 
mathematical form. Evaluation of the electrical energy produced is 
based on typical hydrographs from the different types of drainage 
basin. 


4584 (CONF-8106254—, pp vp) Economic efficiency of 
small-scale hydroplants. Nachtnebel, H.P. 1981. NTIS (US 
Sales Only), PC A12/MF AOl1. 

From Symposium on project design and installation of small 
hydro power plants; Vienna, Austria (29 Jun 1981). 

The economic efficiency of small-scale hydroplants may be 
assessed from the entrepreneur’s viewpoint as well as in terms of 
political economy. Examples are given that describe several evalua- 
tion techniques, including other possibilities of energy generation. 
Furthermore, the possibilities of a decision on grounds of economic 
efficiency, in the face of insufficient data, e.g., uncertainty, is dis- 
cussed. In conclusion, an interesting projection and realization of 
multipurpose projects, under consideration of multiple evaluation as 
well as qualification of costs and benefits. 


4585 (CONF-8106254—, pp vp) Supporting function of 
the UNIDO investment promotion service in industrial co-op- 
eration projects. Knotter, P.; Mayerhofer, W. 1981. NTIS 
(US Sales Only), PC Al2/MF AOI. 
From Symposium on project design and installation of small 
hydro = er plants; Vienna, Austria (29 Jun 1981). 
¢ various aspects of the UNIDO programme for the pro- 
motion of industrial co-operation are discussed. Particular emphasis 
is placed on a description of the possibilities available to the 
UNIDO Investment Promotion Service in Vienna in order to allow 
appraisal of its potential role in future industrial co-operation in the 
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field of mini hydro power between interested parties in Latin 
America and in Austria. 


4586 (DOE/R4/20006—T35) Brief reconnaissance 
study for the addition of hydropower for Mayodan Dam, 
Mayodan, North Carolina. Gebhard, T.G. Jr. (Gebhard 
(Thomas G.), Austin, TX (USA)). 9 Sep 1982. Contract 
AC44-80R420006. 19p. NTIS, PC A02/MF A0Ol. Order 
Number DE82021056. 

Portions of document are illegible. 

The feasibility of retrofitting the Mayodan Dam near Mayo- 
dan, North Carolina for power generation was examined. This dam, 
which has a developable head of 20 ft., was built in 1920 for im- 
pounding a small run-of-the-river water reservoir. The study of en- 
vironmental, institutional, safety and economic factors showed that 
hydroelectric power development at this site appears to be eco- 
nomically feasible. (LCL) 


1306 Environmental Aspects 


4587 (PNL-SA—9381) Some effects of power peaking 
on fish in the Hanford Reach of the Columbia River. Becker, 
C.D.; Fickeisen, D.H.; Neitzel, D.A. (Pacific Northwest 
Lab., Richland, WA (USA)). Jun 1982. Contract AC06- 
76RL01830. 10p. (CONF-820755—1). NTIS, PC A02/MF 
A01. Order Number DE83002001. 

From American Fisheries Society annual meeting; Las 
Vegas, NV, USA (19 Jul 1982). 

Portions of document are illegible. 

Flows in the Hanford Reach of the Columbia River are con- 
trolled and regulated at an upriver dam, particularly for the pur- 
pose of power-peaking. Effects of acute water-level fluctuations are 
evident in shoreline zones. Chinook salmon and smallmouth bass 
are valued species that are effected. While specific impacts have 
been identified on early life stages of these species, no quantifica- 
tion of impacts at the adult population level has been made. 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 5455, 5456 
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4588 (DOE/ET/20193—T1) Solar energy potential, ul- 
traviolet radiation, temperature, and wind conditions in moun- 
tainous regions. Final report. Dirmhirn, I. (Utah State Univ., 
Logan (USA)). Jul 1982. Contract AS07-77ET20193. 243p. 
NTIS, PC Al1/MF AO1. Order Number DE82022177. 

Portions of document are illegible. 

Solar irradiance is considerably modified by mountainous 
terrain. Several parameters dominate in changing the radiative 
energy from the sun and sky. They are mainly: elevation, and the 
reduced pathlength of the solar rays in the atmosphere, generally 
thinner clouds in higher altitudes, reflection processes from terrain 
above the solar detector, and the pronounced enhancement of irra- 
diance by multiple reflection between snowcovered terrain and the 
atmosphere, especially at cloud-covered sky. In this study, we tried 
to parameterize detected solar and diffuse irradiance according to 
these effects. Data from five stations in the Utah and Colorado 
Rocky Mountains, collecting direct and diffuse, and 50° tilted irra- 
diance over a period of three years provided the base for the 
models on elevation, cloud amount, and multiple reflection. A new 
model for the diffuse irradiance on tilted surfaces was developed. A 
mathematical model was designed to calculate the received irradi- 
ance in valleys of any slope angle, azimuth, albedo, and ratio of dif- 
fuse to direct solar irradiance. Diffuse irradiance is treated as non 
isotropic. With the elevation-, cloud- and albedo-effects known by 
the first part of this report, an estimate of high accuracy of the 
solar climate of any point in mountainous terrain can be made by 
calculating the direct and diffuse solar irradiance, using the here 
presented valley model. The sharp increase of the ultraviolet spec- 
trum with elevation is demonstrated in several examples. A high 
resolution portable self-calibrating uv spectrophotometer was con- 
structed for this purpose and will continue to be used successfully 
after the termination of this study. 
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4589 peter Studies on ee of 

diffuse, and direct solar radiation. Final report. 
Kasten, F.; Dehne, K.; Golchert, H.J. (Deutscher Wetter- 
dienst, Hamburg (Germany, F.R.). Meteorologisches Obser- 
vatorium). 1982. 207p. European Community Information 


oe 2100 M Street, NW, Suite 707, Washington, DC 


Portions of document are illegible. 

From 8 stations of the radiation network of Deutscher Wet- 
ee oe ee ee 

radiation measured during the 10 year period 1966 to 1975 were 

analyzed in terms of monthly cumulative frequency distributions of 
mean hourly irradiance above given thresholds. From the National 
Radiation Center Hamburg, additionally the data of diffuse solar ra- 
diation, direct solar radiation, atmospheric radiation and several 
other derived radiation quantities were analyzed in the same way. 
Furthermore, monthly frequency distributions of global radiation of 
the 8 stations were established with respect to persistence through 
given numbers of consecutive hours and consecutive days, respec- 
tively, of irradiation above given thresholds. 


4590 (NE-TFS—81-6) energy sources in the 
energy system. Summary. Bubenko, J.; Mattsson, C. (Naemn- 
den foer Energiproduktionsfi Stockholm a 
Oct 1981. 26p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE82750805. 

The report is a summary of the results from stage two of the 
project Renewable energy sources in the energy system. The pres- 
ent study is focused on five subareas, listed here: (1) The conse- 
quence study. The work is concentrated on analysis of wind power 
in-put under normal operation conditions. A considerable amount 
of information about consequences of line-connected units can be 
obtained with available analysis means. (2) Economic gain. The 
work is concentrated on simulating operation of a unit during one 
year to make possible a probability estimate of the economic out- 
come. The method makes it possible to estimate delivery volume to 
power companies and purchase from power companies, given load, 
wind power unit and wind data. Different tariffs can be analyzed. 
(3) Wave energy. The main purpose is to judge if wave power can 
be evaluated from an electric power delivery viewpoint with 
todays available information. (4) Intergrated systems. The work is 
concentrated on in-put of intermittent production into district heat- 
ing systems. Impact on regulation of the district heating system and 
the interaction between intermittent production and combined 
power and heating motivates analysis of operation conditions. (5) 
Solar Energy. The work is directed towards the connection be- 
tween solar radiation and delivered energy during the year. 


4591 (SERI/PR—215-1725) SERI insolation research. 

FY 1981 annual report. Hulstrom, R.L.; Bird, R-E.; Cannon, 
T.W.; Stoffel, T.L.; Riordan, C.; Szwarc, Vv. (Solar Energy 
Research Inst., Golden, co (USA)). Sep 1982. Contract 
AC02-77CH00178. 93p. NTIS, PC A05/MF AOl. Order 
Number DE83001334. 

Portions of document are illegible. 

The various insolation research activities, results, and accom- 
plishments are summarized. The insolation research comprised the 
following major subtasks: insolation data bases and products, insola- 
tion models and algorithms, spectral solar radiation models and 
data, mesoscale insolation, instrumentation (including spectroradio- 
meter, sun photometers, and sky radiance mapper), and satellite 
mapping of insolation. (LEW) 


1403 Economics 
REFER ALSO TO CITATION(S) 4679 


4592 (DOE/SF/11587—1) Financing alternatives and 
incentives for solar-thermal central-receiver systems. Bos, 
P.B. (Polydyne, Inc., Menlo Park, CA (USA)). Jul 1982. 
Contract AC03-82SF11587. 84p. NTIS, PC A05/MF AOl1. 
Order Number DE83001631. 

Portions of document are illegible. 

As a result of various recently enacted incentive and regula- 
tory legislation combined with the new administration policy and 
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budgetary guidelines, the commercialization of solar thermal central 
receiver systems will involve financing alternatives other than con- 
ventional utility financing. This study was conducted to identify 
these potential financing alternatives and the associated require- 
ments and impacts on the Department of Energy program. Based 
upon this analysis, it is concluded that the current alternative fi- 
nancing window is extremely short (through 1985), and that an ex- 
tension or at the least a gradual phasing out, of the solar tax credits 
is necessary for the successful transfer of the central receiver tech- 
nology to the private sector. Furthermore, throughout this time 
period, continued government support of the R and D activities is 
necessary to provide the necessary confidence in this technology 
for the private (financial) sector to underwrite this technology 
transfer. Consequently, even though the central receiver technol- 
ogy shows high promise for replacing a significant fraction of the 
oil/gas-fired utility industry peaking and intermediate generation, 
the current readiness status of this technology still requires further 
direct and indirect government support for a successful technology 
transfer. The direct government research and development support 
will provide the basis for a technological readiness and confidence, 
whereas the indirect tax incentive support serves to underwrite the 
extraordinary risks associated with the technology transfer. These 
support requirements need only be limited to and decreasing during 
this technology transfer phase, since as the systems approach suc- 
cessful full-scale commercialization, the extraordinary risks will be 
gradually eliminated. At the time of commercialization the system's 
value should be on a par with the installed system's cost. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 4725, 5429, 5430, 5431, 5432, 5435, 5436 


4593 (BNL—51431) Potential environmental problems 
of photovoltaic energy technology. Hendrey, G.R.; 
Moskowitz, P.D.; Patten, D.; Berry, W.; Conway, H.L. 
(eds.). (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. 190p. (CONF-8006243— 
). NTIS, PC A09/MF AO1. Order Number DE82020552. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

Separate abstracts were prepared for the ten papers of this 
proceedings of a workshop held at Brookhaven National Labora- 
tory in 1980. The purposes of this proceedings are to provide a pre- 
liminary identificaton and assessment of environmental hazards 
which might be realistically associated with growth of the photo- 
voltaic industry, and to provide a reference for environmental con- 
siderations by obtaining a 1980 state-of-the-art assessment of growth 
anticipated for the industry. Currently the industry is considered to 
be in the early stages of development and several possible techno- 
logical options are available for large-scale manufacturing as the in- 
dustry grows. Estimates of the industrial emissions of materials con- 
sidered to be potentially harmful in the environment were obtained 
by several different analytical methods. (KRM) 


4594 (BNL—51431, pp 11-26) Assessing environmental 
risks from photovoltaic energy technologies. Moskowitz, P.D. 
(Brookhaven National Lab., Upton, NY). 1980. NTIS, PC 
A09/MF AO1. Contract AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

The purpose of this report is to describe an approach to a 
systematic examination of environmental concerns associated with 
different photovoltaic energy technologies and to present prelimi- 
nary estimates of system characteristics, material demands, and re- 
siduals emitted in the production of four different strawman photo- 
voltaic systems. The analysis and evaluation of environmental ef- 
fects of energy production require adoption of a comprehensive 
analytical framework for preparation of accurate risk estimates. 
Brookhaven's Reference Energy System is a good example of this 
type of conceptual framework needed for an impact analysis be- 
cause it includes the flow of energy from extraction through pro- 
duction in final consumption. This framework facilitiates the inter- 
comparison of results for different energy producing systems and is 
commonly used in the analysis of the health and environmental ef- 
fects of conventional energy technologies. (KRM) 
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4595 (BNL—51431, pp 27-44) Extraction and refining 
of silicon, cadmium, and arsenic for photovoltaic power sys- 
tems. Mintzer, I. (California Univ., Berkeley); Morgan, S. 
1980. NTIS, PC A09/MF AO1. Contract AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

Current extraction and refining methods of silicon, cadmium 
and arsenic are presented and reviewed. The most significant insults 
to ecosystems which arise from these processes are discussed, and 
air pollution control methods are proposed. (KRM) 


4596 (BNL—51431, pp 65-66) Decommissioning and 
disposal of photovoltaic systems. Nagy, S. (Solar Energy Re- 
search Inst., Golden, CO). 1980. Nis, PC A09/MF AO1. 
Contract AC02- 76CHO00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

This paper outlines the primary variables and issues affecting 
the environmental impacts of the decommissioning and disposal of 
photovoltaic systems. The topics discussed include installed capac- 
ity, system lifetime, application, decommissioning options and dis- 
posal options. (KRM) 


4597 (BNL—51431, pp 67-82) Dispersion of cadmium 
and arsenic in photovoltaic industry cycles. Benioff, P. (Ar- 
gonne National Lab., IL). 1980. NTIS, PC A09/MF AO1. 
Contract AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

This paper presents a study of effluent emissions and envi- 
ronmental impacts resulting from certain areas of the photovoltaic 
industry. The study presented here is limited to the dispersion of 
cadmium and arsenic emissions from zinc mining, milling, smelting 
and refining, and arsenic emissions from copper mining and milling, 
from smelting and refining, and from photovoltaic fabrication and 
decommissioning. (KRM) 


4598 (BNL—51431, pp 115-135) Environmental mobil- 
ity of toxic substances released fom photovoltaic-associated 
processes: terrestrial ecosystems. Berry, W. (Univ. of Cali- 
fornia, Los Angeles); Cataldo, D.; Etnier, E.; Ng, Y.; Raper, 
D.; Wagner, G. 1980. NTIS, PC A09/MF A0O1. Contract 
AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

The terrestrial mobility of toxic substances associated with 
the photovoltaic technology is addressed in this paper. Considera- 
tion is restricted to those elements deemed likely to be used by the 
photovoltaic industry up to the year 2000. Arsenic, selenium and 
cadmium are those trace elements whose environmental impacts 
should be considered most carefully. The sources of and plant- 
animal interaction with these three trace elements are discussed in 
detail. Because soil represents the major repository of trace ele- 
ments from all sources, it is necessary to understand the soil chem- 
istry of areas under consideration. (KRM) 


4599 (BNL—51431, pp 139-161) Environmental mobil- 
ity of toxic substances released from photovoltaic-associated 
processes-aquatic systems. Conway, L.; Chapman, G.; Cou- 
tant, C.; Crecelius, E.; Jaroslow, B.; Thorne, L.; Vocke, R. 
1980. NTIS, PC A09/MF A01. Contract AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

A synopsis of the potential impacts of the photovoltaic-de- 
rived elements arsenic and cadmium on the aquatic environment is 
presented. The possible routes and mechanisms for transformation, 
bioaccumulation, and sedimentation of these elements are examined. 
The ways in which photovoltaic pollutants, especially arsenic and 
cadmium, are introduced into aquatic ecosystems, their subsequent 
chemical transformations, complexes, and deposition are described 
in some detail. (KRM) 
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4600 (CONF-8108131—, pp 73-95) Prospective signifi- 
cance of temperate zone carbon pool transients, 1980-2010. 
Armentano, T.V.; Loucks, O.L. Cinst. of Ecology, Indiana- 

polis, IN). Jul 1982. NTIS, PC A10/MF AOl1. Contract 
ACO2-81EV10725. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

The extent to which the temperate zone sink for carbon will 
be limited by increased forest utilization is a major question for 
biospheric carbon balances over the next two decades. Over the 
past 100 years, shifts in global carbon pools have operated asyn- 
chronously, with carbon storage at any time dependent on the net 
difference between opposing fluxes. Overall, however, the re- 
growth and soil sequestering transients in the temperate zone 
during the last 60 years have tended to balance releases of carbon 
from other sources. Increased utilization of forests and other bios- 
pheric pools for fiber and energy, however, may bring about simi- 
lar responses worldwide with the temperate zone behaving more as 
a source of carbon dioxide. Analysis shows that the net carbon in- 
crement in US forests could be greatly reduced or eliminated in 20 
to 30 years if an annual harvest rate of wood equivalent to 10 quads 
of energy prevails. The increment would be lost even if complete 
use of logging and manufacturing residues were attained. Without 
complete residue utilization for energy, the carbon increment 
would be depleted more rapidly. Forest loss patterns in other tem- 
perate zone countries appear to be following similar trends. 


4601 (DOE/CH/10121—T1) Ordinance No. 732. An 
Ordinance creating municipal code sections 11-7-1 through 
11-7-9 by establishing the rights of solar access as a property 
right, providing for a process to obtain the necessary permits 
and a process to record said permits for all properties within 
the corporate limits of the City of Lander, Wyoming. 
(Lander, City of, WY (USA)). 1982. Contract AC02- 
82CH10121. 65p. NTIS (US Sales Only). Order Number 
DE83000355. 

Portions of document are illegible. 

An ordinance is presented that establishes the rights of solar 
access as a property right and provides for a process to obtain the 
necessary permits and a process to record said permits for all prop- 
erties within the corporate limits of the city of Lander, Wyoming. 
Also provided is a solar rights site plan checklist describing the in- 
formation required of the site plan. Data and blueprints are pro- 
vided for a particular passive solar subdivision project. (LEW) 


4602 (DOE/CS/34281—T1) Development of a model 
document for code officials on solar heating and cooling of 
buildings. Part II. Task 5, findings of the monitoring effort 
report, April 1-December 31, 1981. (Council of American 
Building Officials, Falls Church, VA). Dec 1981. Contract 
ACO01-78CS34281. 49p. NTIS, PC A03/MF AOl. Order 
Number DE83001324. 

Portions of document are illegible. 

The monitoring of solar specialist training programs for code 
enforcement personnel is reported. The training programs were 
prepared for individuals having two different levels of education 
and experience. Level I is for individuals who are high school 
graduates or who have equivalent experience. Level II is for indi- 
viduals who have a degree or associate or technical degree and ex- 
perience in building design, construction, or inspection. Monitoring 
effort and evaluation of the programs are discussed, as well as pre- 
requisites, facilities, scheduling and deployment. Besides the find- 
ings and conclusions, the reports of the members of the Training 
Development Team are included. (LEW) 
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REFER ALSO TO CITATION(S) 4542, 4546, 4555, 4556, 4558, 4559, 4561, 
4562, 4705, 4875, 4943, 4952, 5262, 5436, 5460, 5461, 5499, 5524, 5529, 5544, 
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5557, 5558, 5559, 5578, 5580, 5692, 5754, 5755, 5756, 5757, 5758, 6059, 6080, 
6186, 6209 


4603 (BMFT-FB-T—82-103) Investigation of new solar 
cells: (a. Novel materials and their suitability as photovoltaic 
materials. b. New polycristalline MIS cells). Bucher, E.; 
Munz, P. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Jul 1982. 32p. (In German). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82750880. 

New MIS <111>-p-Si and p-Silso type solar cells have 
been explored with Be, Yb, Sc, Y, Hf as barrier metals. Sc proved 
to be the best barrier metal with efficiencies of 10-11% for 5 Qcm. 
Si and up to 3 1/4 cm? N-Si and n-Silso MIS cells with Au and Pt 
are inferior to p-type cells. Sintering of Si powder wafers has been 
achieved by capacitor discharge. Mechanical stability and homo- 
geneity must be improved. New photovoltaic materials Zn3P2, 
WSe., InSe were explored. Production of solar cells; MIS technol- 
ogy; Si-powder-cells: powdermetallurgical methods; alternative ma- 
terials; crystal growth; and endotaxy of semiconductor layers on 
metal sheet are discussed. Efficiencies are: p-Si MIS cells: 8-11% 
for Be, Hf, Sc for 5 Ncm Si; p-WSe,Al: 5.3%; p-WSeI~/T s: 1.5- 
5% anomalous photovoltaic effect suitable for photoelectrolysis; n- 
InSe/Au:2.2%; p-ZnsP2: no stable junctions yet found, possibly due 
to surface instabilities. New barrier metals such as Be, Sc, Hf and 
related elements can be used for p-Si MIS cells with good perform- 
ance. They are considerably more stable than n-Si cells. Among al- 
ternative materials, p-WSe2 appears to be the most promising mate- 
rial for p/n, MIS and photoelectrochemical cells. 


4604 (BNL—31803) Impurity effects in a-Si:H. Vanier, 
P.E.; Corderman, R.R.; Kampas, F.J.; Delahoy, AE. 
(Brookhaven National Lab., Upton, NY (USA)). 1982. Con- 
tract AC02-76CH00016. 6p. (CONF-820751—1). NTIS, PC 
A02/MF AO1. Order Number DE83000207. 

From US/Japan joint seminar technological applications of 
tetrahedral amorphous solids; Palo Alto, CA, USA (19 Jul 1982). 

Portions of document are illegible. 

The electronic properties of hydrogenated amorphous silicon 
deposited by glow-discharge decomposition of silane are very sensi- 
tive to the presence of impurities in the plasma. In most cases, im- 
purities appear to have deleterious effects on solar cell efficiency. 
The likely sources of impurities, methods of detecting impurities in 
the gas phase, effects of impurities on dark conductivity, photocon- 
ductivity, and solar cell characteristics are discussed. It is found 
that as the quality of material is improved, the density of states in 
the gap is reduced to the point where impurity states have signifi- 
cant effects on electronic properties and device efficiency. Chloro- 
silanes in silane result in films with relatively low Fermi levels, 
whereas air leaks cause upward shifts in the Fermi level. (LEW) 


4605 (CONF-820485—1) Application 
anaerobic 


of packed-bed 
upflow towers in two-phase digestion. Ghosh, S.; 
Henry, M.P. (Institute of Gas Technology, Chicago, IL 
(USA)). 1982. 23p. Institute of Gas Technology, 3424 South 
State Street, IIT Center, Chicago, IL 60616. 

From 1. international conference on fixed-film biological 
processes; Kings Island, OH, USA (20 Apr 1982). 

The applicability of anaerobic upflow packed beds to serve 
as the methane-phase digester of an overall two-phase digestion 
system is investigated. Laboratory-scale upflow anaerobic filters 
were operated with acidic effluents from complete mix acid-phase 
digesters fed with particulate and soluble feeds. 


4606 (CONF-820580—3) Advanced thermophilic diges- 
tion of biomass blends. Ghosh, S. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). May 1982. 34p. Institute of Gas 
—a 3424 South State Street, IIT Center, Chicago, 
IL 16 

From 4. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (11 May 1982). 

Portions of document are illegible. 

The development of an advanced thermophilic biomass-di- 
gestion process that could be operated at much higher loading and 
slurry throughput rates than those of conventional high-rate diges- 
tion was reported. The biomass blend (mixture of hyacinth, Bermu- 





da grass, refuse, and sludge) effected superior digester performance 
than the pure biomass feeds. For the pure feeds, mesophilic (35°C) 
digestion was better than thermophilic (55°C) digestion; the reverse 
was true for the biomass-waste blend substrate. The blend feed had 
higher biodegradability, and was selected as the substrate for an ad- 
vanced digestion process. The advanced thermophilic process con- 
sisted of alkaline pretreatment of the undiluted blend feed at 55°C, 
recycling of spent alkali to treat the fresh feed, neutralization of the 
treated feed with digester gas to a high pH (9 to 10), and digestion 
in a complete-mix digester. Methane yield and gas production rate 
from the advanced process were significantly higher than those 
from conventional digestion despite the fact that loading and hy- 
draulic throughput rates for the former process were considerably 
higher than those of the latter. Reactor volume for the advanced 
process could be less than 20% and net energy production more 
than double those for conventional mesophilic high-rate digestion. 


4607 (CONF-8106253—) Wood energy. Volume II. The 
fuelwood resource new technology safety. (Washington State 
Univ., Pullman (USA)). 1981. Contract AC02-79CS30159. 
143p. NTIS, PC A0O7/MF AOl. Order Number 
DE82021734. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

Portions of document are illegible. 

Fourteen papers are included. A separate abstract was pre- 
pared for each one. (MHR) 


4608 (CONF-8106253—, pp 3-18) Residential wood 
heating survey of 1980. Spencer, R. (Puget Sound Power 
and Light Co., Bellevue, WA). 1981. NTIS, PC A07/MF 
A0l. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

The Residential Wood Heating Survey was conducted 
during August and September of 1980 by administering a telephone 
questionnaire to 338 single family households located throughout 
Puget Power's service area. Currently, 10.2% of Puget Power's 
residential customers reported the use of wood as their primary 
space heating fuel. Overall, 25.1% of the single family customers 
have wood stoves. 


4609 (CONF-8106253—, pp 19-23) Firewood from 
public lands: a management problem or a resource opportuni- 
ty. Wolfson, A.W. (Dept. of Agriculture, Enumclaw, WA). 
1981. NTIS, PC A07/MF AOl1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

Described in the current national policy for promoting the 
use of wood residues for alternative energy, the current supply and 
demand situation is discussed for the Mt. Baker-Snoqualmie Nation- 
al Forest and projections made for the immediate future. A strategy 
for maximizing the availabiity of free use firewood is reviewed as a 
management alternative to minimize the peripheral problem of 
timber theft and vandalism. Recognized is the unique opportunity 
to enlist public cooperation in reducing forest fuel concentrations, 
abating fire hazards, increasing fiber utilization, improving air qual- 
ity, and the cost effectiveness of timber management programs 
while providing an alternative energy resource for home heating. 


4610 (CONF-8106253—, pp 25-33) Community-scaled 
fuelwood cooperatives: a prospectus. Strong, D.; Stephens, K. 
(Wood for Fuel Project, New Paltz, NY). 1981. NTIS, PC 
A07/MF AO1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

The need and potential for community-based fuelwcod coop- 
eratives to foster supplies and woodburning safety and to promote 
forest management and small-scale fuel-wood harvest systems are 
considered. Findings are based on a comprehensive study of the 
residential wood energy and wood resource situation in one rural 
New York State county. Fuelwood user cooperatives are seen as 
ways to avoid under-utilization through the creation of local 
market channels for large volumes of low-quality wood. 
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4611 (CONF-8106253—, pp 35-37) Small timber har- 
vesting and fuelwood marketing in western Washington. Berg- 
strom, A.W. (Pierce County Cooperative Extension, 
Tacoma, WA). 1981. NTIS, PC A07/MF AO1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

; Availability of fuelwood is an issue that will require the in- 
volvement of commercial timber producers using small timber har- 
vesting technology. Producers can market directly to the wood 
burning public. An example of one timber producer's harvesting 
and marketing strategy is described. 


4612 (CONF-8106253—, pp 41-57) Wood heating 
system design conflicts and possible resolutions. Shelton, 
J.W. (Shelton Energy Research, Sante Fe, NM). 1981. 
NTIS, PC A07/MF AO1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

, The following conflicts are discussed: combustion efficiency 
vs. heat transfer efficiency, heat transfer efficiency vs. creosote ac- 
cumulation corrosion and draft, high power reserve vs. creosote 
potential and air pollution, and the convenience of infrequent refu- 
eling vs. creosote potential and air pollution. The possibility of 
complete combustion at low burn rates is discussed. 


4613 (CONF-8106253—, pp 59-63) Efficiency and emis- 
sions design considerations in wood fired central heat sys- 
tems. Wright, R.E. (Hampton Technologies Corp., Char- 
lottetown, Prince Edward Island). 1981. NTIS, PC A07/ 
MF AOl1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

, Current wood fired residential heating equipment is general- 
ly not designed with a view to achieving levels of combustion effi- 
ciency that would result in reduced emissions. Issues such as the 
need for correct carburetion, high temperatures and turbulence in 
the combustion zone and sufficient residence times of combustible 
gases are largely ignored in most conventional designs. Work at the 
University of Maine has shown that it is possible to achieve com- 
plete combustion in small scale wood central heating systems. Anal- 
ysis of condensed samples of stack gases have shown total carbon 
content of less than 0.3%. 


4614 (CONF-8106253—, pp 75-81) Great expectations 
and the wood burner. Stegmeir, P.B. 1981. NTIS, PC A07/ 
MF AOl. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

. Most of the confusion related to woodburning appliances 
relate to high expectations for performance and value of the prod- 
uct, promoted by the manufacturer and the seller, believed by the 
consumer, but not backed up in practice by the product's perform- 
ance. Nor is there proper documentation provided by the merchant 
as to how expectations are to be reached. An attempt is made to 
provide a simple and basic set of rules and guidelines to follow in 
making realistic and objective predictions on how a product will 
perform in practice, and how well it can meet the consumer's 
needs. 


4615 (CONF-8106253—, pp 91-97) Efficiency and per- 
formance of residential wood burning appliances. Dyer, D. 
es Univ., AL); Tyson, N. 1981. NTIS, PC A07/MF 
AOl. 


From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

Work done under a USDOE grant to develop the proce- 
dures necessary to evaluate the performance of woodburning appli- 
ances is described. Standards developed and test requirements and 
procedures are discussed. 


4616 (CONF-8106253—, pp 101-109) Underwriters 

Laboratories’ role in wood heat safety. Briber, A.A. (Under- 

ae Labs., Inc., Santa Clara, CA). 1981. NTIS, PC A07/ 
AOl. 
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From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

Accident statistics associated with the increased use of wood 
as a fuel are given. The types of accidents are described and the 
way laboratory tests are used to evaluate characteristics of wood 
burning appliances that may be hazardous is presented along with 
some of the more common problems that wood burning appliances 
may encounter in testing. The UL Standards making process are 
described along with the mechanism by which such Sundands are 
developed and kept current. A discussion of the roles of the Na- 
tional Voluntary Laboratory Accredition Program, the Consumer 
Product Safety Commission and the voluntary sector of the econo- 
my is presented. 


4617 (CONF-8106253—, pp 111-118) Resolving the 
controvery over Table 5B. Carlson, R.O. (Pacific Inspection 
and Research Lab., Redmond, WA). 1981. NTIS, PC A07/ 
MF AOl1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

: A test method is proposed for evaluating the table allowing 
reduced clearances between a wood stove and adjacent combustible 
construction when various non-combustible materials are used to 
protect the combustible construction. Much of this information has 
been in use for many years. The solid fuel burning appliances have 
evolved into more efficient designs that produce higher tempera- 
tures and gross heat outputs while the standards, codes and regula- 
tions governing their use remain unchanged. Many of these recom- 
mended practices are doubtful and do not appear to be based on 
the results of tests. This project will develop two solid fuel fired 
heat sources that realistically represent the majority of modern 
heating appliances. These will be used to compare temperatures de- 
veloped in actual use. The safety tests use a single thickness of 3/4 
inch plywood to represent a combustible wall. This will be com- 
pared to the results obtained when a standard framed wall with a 
sheetrock interior surface, plywood exterior, and insulation in the 
voids is used. Once safe clearances between the heat sources and 
adjacent construction have been determined, various materials se- 
lected from Table 5B will be used to protect the combustible con- 
struction, and a safe reduction in the clearances will be determined. 


4618 (CONF-8108131—, pp 96-114) Evaluation of mer- 
chantable-total biomass conversion ratios used in global 
carbon budget research. Johnson, W.C. (Virginia Polytech- 
nic Inst. and State Univ., Blacksburg, VA); Sharpe, D.M. 
y 1982. NTIS, PC A10/MF AOl1. Contract W-7405-ENG- 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

Evidence is presented that the ratio of total:merchantable 
weights used to estimate carbon storage in mid-latitude forests has 
been seriously underestimated. Ratios for forest types and size 
classes in Virginia ranged form 2.1 to 5.0. The mean weighted ratio 
of 2.7 was over 50% greater than previously used ratios. Other 
ratios have not included the biomass and carbon accumulated by 
trees of unmerchantable size and quality. Our adjustment of recent 
estimates of carbon storage rates suggests that 1.6 to 1.9 Gt C/yr 
have recently been accumulated in biomass by mid-latitude forests, 
not including any coincident accumulation of carbon in soils. This 
estimate approximates the rate at which carbon has been taken up 
by the oceans. When comparing this estimate for temperate forests 
to the amount of carbon released through tropical deforestation as 
estimated recently, global forests, on a net basis, appear to be a 
weak sink for carbon. 


4619 (DOE/CH/10103—T1) Forest Fuels wood-gasifi- 
cation system. Final test report. Stevens, M.H. (Forest Fuels 
Mfg., Inc., Marlborough, NH (USA)). 23 Sep 1982. Con- 
tract AC02-82CH10103. 9p. NTIS, PC A02/MF AOl. 
Order Number DE83000722. 

The gasification system consisting of gasifier and dryer with 
dry fuel handling conveyors, duct work, and appropriate controls 
was installed. Severe problems in handling and gasifying bark de- 
veloped. It was concluded that the equipment was not suited to the 
handling and firing of bark. 
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(DOE/CS/50005—T1-App.A-B) Energy ao and 
of fuel-alcohol production. Appendices A and B. Eth- 
ok ae Ghanen ean ae ee Chevy 
MD (USA); Battelle Columbus Labs., OH (USA)). 
Apr 1982. Contract AC01-80CS50005. 7ip. NTIS, PC A04/ 
MF AO1. Order Number DE83000368. 


(F ( 
aioe MD (USA); Battelle Columbus Labs., OH 
(Usa), Apr 1982. Contract AC01-80CS50005. 112p. NTIS, 
PC A06/MF A01. Order Number DE83000369. 

Portions of document are illegible. 

Estimates are developed of the amount of fuel that would be 
consumed in the collection of forest residues, by harvest system 
type and by logging operation. Separate estimates are developed for 
both the Eastern and Western regions of the United States. The 
availability of both forest residues and mill residues are discussed. 
The energy inputs for the growing, harvesting, and processing of 
wood feedstocks for conversion into alcohol fuels are identified on 
the basis of a conceptualized operation of a silvicultural biomass 
farm. Estimates are developed of energy consumption resulting 
from the collection and of the overall availability of crop residues. 
Estimates are developed of the energy inputs and outputs for the 
production of methanol from cellulosic materials. 


4622 (DOE/CS/50005—T1-Summ.) Energy inputs and 
outputs of fuel-alcohol production. Summary volume, final 
report. (Faucett (Jack) Associates, Inc., Chevy Chase, MD 
(USA); Battelle Columbus Labs., OH (USA)). Apr 1982. 
Contract AC01-80CS50005. 73p. NTIS, PC A04/MF A0O1. 
Order Number DE83000367. 

A summary and comparison are presented of the energy 
inputs and outputs for producing 100 million Btu of alcohol from 
representative versions of the three alternatives studied: ethanol 
from grain, methanol from cellulose, and methanol from coal. 
Methanol from cellulose appears to be the most attractive of the al- 
ternatives from a net-energy standpoint. 


4623 (DOE/CS/84009—T1) Large-scale 
feedstock production from 


demonstration 
of fuel/chemical f showy milkweed 
(Asclepias speciosa). Final report. (Plant Resources Inst., Salt 
Lake City, UT (USA)). Oct 1982. Contract AC03- 
81CS84009. 56p. NTIS, PC A04/MF A0O1. Order Number 
DE83002546. 

Portions of document are illegible. 

The establishment and operation of a 10-acre working farm 
of Asclepias speciosa, milkweed, are described. Optimal extraction 
techniques were investigated and economic and product analyses 
are presented. (MHR) 


4624 (DOE/ER/04263—5) Flash 
studies of transient electrode processes important in solar- 
energy conversion. Final report. Perone, S.P. (Purdue Univ., 
Lafayette, IN (USA). Dept. of Chemistry). Oct 1982. Con- 
tract AC02-77ER04263. 25p. NTIS, PC A02/MF AOl1. 
Order Number DE83003134. 

Portions of document are illegible. 

It has been the objective of this research program to apply 
electroanalytical and spectroscopic measurement techniques to the 
study of transient photolytic, photoemissive, and photoelectrolytic 
processes associated with uv-visible irradiation of an electrode/solu- 
tion interface. Both semiconductor and metallic electrodes have 
been employed. For the characterization of transient phenomena, 
the general methodology of flash photolysis was employed (includ- 
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ing both xenon flash lamp and tunable pulsed dye laser sources). 
The novel perspective afforded by transient electroanalytical/spec- 
troscopic measurements of photoinitiated electrode processes has 
provided more definitive mechanistic insight to solar conversion 
phenomena in photogalvanic or photoelectrolysis processes. 


4625 (DOE/ET/20651—T2) Exploratory considerations 

ee re ee ee oe ee 

conversion systems. Eggers, A.J. Jr.; Smith, B.A.; Tom- 

L.W. (RANN, Inc., Palo Alto, CA (USA)). "24 Jun 

1982 Contract AC03- 80ET 20651. 42p. NTIS, PC A03/MF 
A01. Order Number DE83001378. 

Scale effects on the potential performance of wood energy 
conversion systems whose products might compete in many of the 
same diverse and dispersed markets as comparable products from 
fossil fuels are explored. The analytical approach is derived from 
the average total cost formulation of micro-economics which is 
configured to account for the factors of total cost rate for wood 
production, transportation, and conversion in systems with a given 
conversion efficiency and capacity. The exploratory systems analy- 
sis includes: systems elements and cost formulation; area production 
and associated transportation; point production and associated 
transportation; conversion system capacity effects; conversion plant 
learning curve effects; subsystem disaggregation, staging, and pro- 
duction rate effects, and conversion plant financing effects. 


4626 (DOE/ET/23049—T2) Fundamental studies of M- 
S and MIS solar cells on polycrystalline silicon. Quarterly 
October 1-December 31, 1979. Yang, E.S.; Card, 

H.C. (Columbia Univ., New York (USA). Dept. of Electri- 
cal Engineering). Mar 1980. Contract AC03-79ET23049. 
4ip. NTIS, PC A03/MF AOl. Order Number DE82021242. 
The dependence of minority carrier injection current J/sub 

p/ on applied forward bias voltage of metal-polysilicon contacts 
has been calculated within a general treatment of the recombination 
at grain boundaries. A uniform distribution of interface states in 
energy at the grain boundaries is assumed throughout. It is found 
that electrostatic effects of grain boundary interface states, resulting 
in a bias dependence of grain boundary barrier height phi/sub g/, 
are significant for interface state densities N/sub is/ > 10'°-10"" 
cm™*V~', depending upon the doping within the grains. The effec- 
tive diffusion length for the injected minority carriers also shows an 
appreciable bias dependence especially for intrinsic recombinations, 
and for majority-carrier limited recombination at high phi/sub g/ 
and low N/sub is/. Minority carrier injection dominates the dark 
current (as it does in a pn junction) for Schottky barrier height phi/ 
sub b/ 0.8V, for typical grain size d = 10~*cm, interface state den- 
sities N/sub is/ = 10'* cm™* V~}, and relatively low doping N/sub 
d/ = 10%* cm™*. A Schottky barrier solar cell was fabricated by 
evaporating Al on a p-type Wacker wafer (area = 0.64cm?). Under 
a strong tungsten lamp, an open circuit voltage of 0.65V was ob- 
tained. The I-V characteristics of this cell are presented along with 
a discussion of the unusually large open-circuit voltage. Experi- 
ments to characterize polysilicon solar cell materials using optical 
excitation have been established. An optical system was constructed 
in which either a laser (4800A or 6328A) or an LED (1.06 ym) was 
used for both dc and transient photoconductivity measurements. A 


description of the light source and detection electronics is presented 
here. 


4627 (DOE/ID/12274—T1-Vol.7) Technical/commer- 
cial feasibility study of the production of fuel-grade ethanol 
from corn: 100-million gallon-per-year production facility in 
Myrtle Grove, Louisiana. (Singmaster and Breyer, New 
York (USA); Chema a Associates, New York (USA)). 31 


May 1982. Contract 7- 811D12274. 89p. NTIS (US Sales 
Only). Order Number DE83000789. 

This volume contains the following engineering drawings: 
plot plans, fire protection yards, process flow diagrams, general 
plant arrangements for each area, equipment layouts, electrical dia- 
grams, and power distribution centers. 
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4628 (DOE/ID/12330—T1) Analysis of alternative 
solid/liquid techniques in non-beverage fermenta- 
tion ethanol production. (Butler Research and Engineering 
Co., Inc., St. Paul, MN rae Jun 1982. Contract FGO07- 
811D12330. 44p. NTIS, PC A03/MF A0Ol1. Order Number 
DE83001383. 

Portions of document are illegible. 

The biochemical and process design implications of separa- 
tion alternatives were analyzed. Standard batches of corn mash 
were prepared and the solids and liquids were separated according 
to three alternative sequences: (1) prior to fermentation; (2) after 
fermentation; and (3) after distillation. Separation methods, such as 
screening, filtration, and centrifugation were also examined. Bio- 
chemical tests on the supernatants and precipitates identified the ef- 
fects on total precipitate, carbohydrate, protein, reducing sugars, di- 
gestible nutrients, fiber, fat, ash, nitrogen free extract, Kjeldehl ni- 
trogen, calcium, phosphorus, potassium, pH, BOD, specific gravity, 
viscosity, yeast cell number, starch, dissolved oxygen, percent alco- 
hol, percent moisture and ethanol yield. The biochemical tests dem- 
onstrate that, depending on the effectiveness of additional product 
recovery steps, significant variances in ethanol yields may occur as 
a result of separation sequence and methodology. Highest ethanol 
yields without additional product recovery steps were obtained 
using the after distillation separation sequence. 


4629 (DOE/JPL—1012-70) Advanced Czochralski sili- 
con-growth technology for photovoltaic modules. Daud, T.; 
Kachare, A.H. (Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Sep 1982. Contract AI01-76ET20356. 34p. NTIS, PC 
A03/MF A0O1. Order Number DE83002206. 

Large-area silicon sheet growth is one of the important ele- 
ments of photovoltaic modules. In order to reduce the cost of these 
modules, a number of silicon sheet growth approaches encompass- 
ing both the ingot and the ribbon technology have been developed. 
Advancement of the Czochralski (Cz) growth method has been one 
of these approaches because of its existing broad technical base. 
Several economic analyses had indicated that large-diameter, multi- 
ple ingot growth using a single crucible with melt replenishment 
would be required for Cz growth to be economically viable. Based 
on the results of these analyses, two liquid and two solid feed melt 
replenishment approaches were initiated. The sequential solid feed 
melt replenishment approach, which demonstrated elements of 
technical feasibility, is described in detail in this paper. Growth re- 
sults of multiple ingots (10-cm-diameter, totaling 100 kg; and 15-cm- 
diameter, totaling 150 kg weight per crucible) are presented. Solar 
cells were fabricated and analyzed to evaluate the effects of struc- 
ture and chemical purities as a result of multiple growth. The re- 
sults indicate that, with semiconductor-grade silicon, feedstock im- 
purity build-up does not seem to degrade cell performance. For po- 
lycrystalline cells, the average efficiencies are 15 to 25% lower 
than those of single crystalline cells. Concerns regarding single 
crystal yields, crucible quality and growth speed are indicated, and 
present status and future research thrusts are also discussed. 


4630 (DOE/RA/50303—T1) Biomass alternative fuels 

program: final report. Feasibility study for fuels production: 
fluidized-bed gasification of wood, Potlatch Corporation. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1981. Contract FG07-80RA 50303. 162p. NTIS, PC A08/ 
MF AO1. Order Number DE83002255. 

Portions of document are illegible. 

The purpose of this study is to evaluate the engineering, eco- 
nomic, and environmental feasibility of a fludizied-bed wood gasifi- 
cation facility. The gasification plant would consume 264,000 tons 
per year of wood wastes that are generated by the Potlatch wood 
processing facility in Warren, Arkansas. Process steam and electric 
power would be produced by the gasification plant and used to run 
the existing Potlatch facility. The study successfully demonstrated 
the feasibility of fluidized-bed gasification of wood wastes. Pilot 
plant tests were successfully completed and preliminary plant de- 
signs were developed to meet the specific requirements of the Pot- 
latch facility in Warren. The estimated price of the proposed plant 
is 21.8 million dollars. The estimated return on investment after 
taxes is 19%. No significant socioeconomic or environmental prob- 
lems are anticipated. 
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(DOE/RA/50316—T1-Attach.2) Methanol produc- 
tion from wood chips. Working Document 2. 
Vegetative propagation of Eucalypts. Fishkind, H.H. (Bio- 
mass Energy Systems, Inc., Lakeland, FL (USA)). Apr 
1982. Contract PGO7- 80RA 50316. 60p. NTIS, PC A04/MF 
A01. Order Number DE83001619. 

Portions of document are illegible. 

The feasibility of large-scale plantation establishment by var- 
ious methods was examined, and the following conclusions were 
reached: seedling plantations are limited in potential yield due to 
genetic variation among the planting stock and often inadequate 
supplies of appropriate seed; vegetative propagation by rooted cut- 
tings can provide good genetic uniformity of select hybrid planting 
stock; however, large-scale production requires establishment and 
maintenance of extensive cutting orchards. The collection of shoots 
and preparation of cuttings, although successfully implemented in 
the Congo and Brazil, would not be economically feasible in Flor- 
ida for large-scale plantations; tissue culture propagation of select 
hybrid eucalypts offers the only opportunity to produce the very 
large number of trees required to establish the energy plantation. 
The cost of tissue culture propagation, although higher than seed- 
ling production, is more than off-set by the increased productivity 
of vegetative plantations established from select hybrid Eucalyptus. 


4632 (DOE/RA/50316—T1-Attach.4) Methanol produc- 
tion from eucalyptus wood chips. Attachment IV. Health and 
safety aspects of the eucalypt biomass to methanol energy 
system, Fishkind, H.H. (Biomass Energy Systems, Inc., 
Lakeland, FL (USA)). Jun 1982. Contract FG07- 
80RA50316. 73p. NTIS, PC A04/MF A0O1. Order Number 
DE83001617. 

Portions of document are illegible. 

The basic eucalyptus-to-methanol energy process is de- 
scribed and possible health and safety risks are identified at all steps 
of the process. The toxicology and treatment for exposure to these 
substances are described and mitigating measures are proposed. The 
health and safety impacts and risks of the wood gasification/metha- 
nol synthesis system are compared to those of the coal liquefaction 
and conversion system. The scope of this report includes the health 
and safety risks of workers (1) in the laboratory and greenhouse, 
where eucalyptus seedlings are developed, (2) at the biomass plan- 
tation, where these seedlings are planted and mature trees harvest- 
ed, (3) transporting these logs and chips to the refinery, (4) in the 
hammermill, where the logs and chips will be reduced to small par- 
ticles, (5) in the methanol synthesis plant, where the wood particles 
will be converted to methanol, and (6) transporting and dispensing 
the methanol. Finally, the health and safety risks of consumers 
using methanol is discussed. 


4633 (DOE/RA/50316—T1-Attach.5) Methanol produc- 
tion from eucalyptus wood chips. Attachment V. The Florida 
eucalyptus energy farm: environmental impacts. Fishkind, 
H.H. (Biomass Energy Systems, Inc., Lakeland, FL (USA)). 
Jun 1982. Contract FG07-80RA50316. 95p. NTIS, PC A05/ 
MF AOl1. Order Number DE83001605. 

Portions of document are illegible. 

The overall environmental impact of the eucalyptus to 
methanol energy system in Florida is assessed. The environmental 
impacts associated with the following steps of the process are con- 
sidered: (1) the greenhouse and laboratory; (2) the eucalyptus plan- 
tation; (3) transporting the mature logs; (4) the hammermill; and (5) 
the methanol synthesis plant. Next, the environmental effects of 
methanol as an undiluted motor fuel, methanol as a gasoline blend, 
and gasoline as motor fuels are compared. Finally, the environmen- 
tal effects of the eucalypt gasification/methanol synthesis system 
are compared to the coal liquefaction and conversion system. 


4634 (DOE/RA/50316—T1-Attach.6) Methanol produc- 
tion from eucalyptus wood chips. Attachment VI. Florida's 
eucalyptus energy farm: the natural system interface. Fish- 
kind, H.H. (Biomass Energy Systems, Inc., Lakeland, FL 
(USA)). May 1982. Contract FG07-80RA50316. 45p. NTIS, 
PC A03/MF AOl1. Order Number DE83001604. 

Portions of document are illegible. 

A review of pertinent literature covered the following: euca- 
lypt background, the candidate species, biomass plantation consid- 
erations, effects of site production, leachate and allelopathy, and 
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some exotic flora considerations. The comparative eucalypt field 
survey covers mined land stands, unmined south Florida stands, 
and Glade County eucalypt stands. The problem of eucalypt natu- 
ralization is discussed. 


(DOE/RA/50316—T1-Attach.9) 


producing methanol from Central 
Florida. Fishkind, H.H. (Biomass Energy Systems, Inc., 
Lakeland, FL (USA)). Jun 1982. Contract FG07- 
80RA50316. 9ip. NTIS, PC AOS/MF A011. Order Number 
DE83001601. 
oe of document are ——. 
A detailed feasibility study of producing methanol from Eu- 
calyptus in Central Florida encompasses all phases of production - 
from seedling to delivery of finished methanol. The project in- 
cludes the following components: (1) production of 55 million, high 
quality, Eucalyptus seedlings through tissue culture; (2) establish- 
ment of a Eucalyptus energy plantation on approximately 70,000 
acres; and (3) engineering for a 100 million gallon-per-year metha- 
nol production facility. In addition, the potential environmental im- 
pacts of the whole project were examined, safety and health aspects 
of producing and using methanol were analyzed, and site specific 
cost estimates were made. The economics of the project are pre- 
sented here. Each of the three major components of the project - 
tissue culture lab, energy plantation, and methanol refinery - are ex- 
amined individually. In each case a site specific analysis of the po- 
tential return on investment was conducted. 


(DOE/RA/50330—1-Attach.1) New Energy Cor- 


Engineering 

(Davy , Chicago, IL (USA)). [nd]. 
Contract F.G07-90R.420330. 2 231p. NTIS, PC Ail/MF AO1. 
Order Number DE83000701. 

Portions of document are illegible. 

The project description, objectives, site description, plant 
Operation, and plant description are presented. Physical property 
data are included for: corn, enzymes, gasoline, benzene, caustic 
soda, sulfuric acid, lime, corn starch, sugars, ethyl alcohol, distillers 
dried grains, and carbon oxides. Engineering data include govern- 
ing codes, structural, piping, instrumentation, and electrical data. 


4637 (DOE/RA/50338—1-Vol.2) Report on the engi- 
neering and economics of an ethanol/gasohol oo 
project with Caldwell Sugars Co-op, Inc. at Thibodaux, Lou- 
isiana. (Tate and Lyle Technical Services Ltd., Coral 
Gables, FL (USA); Independence Energy Co., Inc., New 
York (USA)). Apr 1982. Contract FG07-81RA50338. 352p. 
NTIS, PC A16/MF A01. Order Number DE83001197. 

Portions of document are illegible. 

The definitive availabilities and costs of the following feed- 
stocks are assessed: sugar cane, sweet sorghum, cane, and molasses. 
The following are included: details of the project area in relation to 
the availability of nonstorable feedstocks; sugar cane availability 
and costs; sweet sorghum availability and costs; cane availability 
and costs, including identification of source of supply and byprod- 
uct marketing; molasses availability and costs, including local 
sources of supply and byproduct marketing, and net feedstocks 
costs of ethanol. Sugar cane, sweet sorghum, and molasses are in- 
vestigated primarily as possible alternative local feedstocks to corn 
to meet the requirements of the Louisiana Gasohol Act. 


(DOE/SF/11526—T1) Benefits analysis for the 
and chemicals using 


cmatiatite of fuels solar thermal energy. 
Final report. (Advanced Energy and Technology Asso- 
ciates, Dover, NH (USA)). May 1982. Contract AC03- 
81SF11526. 155p. NTIS, PC A08/MF AO1. Order Number 
DE83001023. 

Portions of document are illegible. 

Numerous possibilities exist for using high temperature solar 
thermal energy in the production of various chemicals and fuels 
(Sun Fuels). Research and development activities have focused on 
the use of feedstocks such as coal and biomass to provide synthesis 
gas, hydrogen, and a variety of other end-products. A Decision 
Analysis technique geared to the analysis of Sun Fuels options was 
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developed. Conventional scoring methods were combined with 
multi-attribute utility analysis in a new approach called the Multi- 
Attribute Preference Scoring (MAPS) system. MAPS calls for the 
designation of major categories of attributes which describe critical 
elements of concern for the processes being examined. The six 
major categories include: Process Demonstration; Full-Scale Proc- 
ess, Feedstock; End-Product Market; National/Social Consider- 
ations; and Economics. MAPS calls for each attribute to be weight- 
ed on a simple scale for all of the candidate processes. Next, a 
weight is assigned to each attribute, thus creating a multiplier to be 
used with each individual value to derive a comparative weighting. 
Last, each of the categories of attributes themselves are weighted, 
thus creating another multiplier, for use in developing an overall 
score. With sufficient information and industry input, each process 
can be ultimately compared using a single figure of merit. After 
careful examination of available information, it was decided that 
only six of the 20 candidate processes were adequately described to 
allow a complete MAPS analysis which would allow direct com- 
parisons for illustrative purposes. These six processes include three 
synthesis gas processes, two hydrogen and one ammonia. The re- 
maining fourteen processes were subjected to only a partial MAPS 
assessment. 


4639 (EPRI-AP—2473-Vol.1) Photovoltaic cell and 
module status assessment. Volume 1. Technology overview. 
Final report. Harrison, J.W. (Research Triangle Inst., Re- 
search Triangle Park, NC (USA)). Oct 1982. 110p. NTIS, 
PC A06/MF AO1. Order Number DE83900567. 

Portions of document are illegible. 

The current technology status of the wide variety of photo- 
voltaic (PV) cells and modules is assessed using data published 
through late summer 1981. The view taken in the assessment is that 
the path of development from research concept through intermedi- 
ate stages, such as prototype development, to routine production is 
characterized by an increasing definition of physical form, function, 
performance and cost. At this time conversion efficiency, eta, is the 
most important measure of technical status in each of the develop- 
ment stages. Efficiency is used in this study as the primary com- 
parative indicator. Over at least the near term, flat-plate modules 
based on silicon PV cells will dominate commercial availability due 
to the extensive industrial experience with silicon and the emphasis 
placed on this material in the Federal program. Both silicon and 
gallium arsenide-based cells with dominate concentrator module de- 
velopment and demonstration efforts. Many other materials and in- 
novative device designs are being pursued, but much remains to be 
done to bring efficiency and stability up to the levels demonstrated 
in the silicon and gallium arsenide devices for use in either flat- 
plate or concentrator modules. An overview is given of current PV 
cell and module status. 


4640 (EPRI-AP—2473-Vol.2) Photovoltaic cell and 
module status assessment. Volume 2. Technology basis. Final 

Harrison, J.W. (Research Triangle Inst., Research 
Triangle Park, NC (USA)). Oct 1982. 167p. NTIS, PC 
A08/MF A01. Order Number DE83900575. 

A series of in-depth appendices covers the basics of photo- 
voltaic technology, including: the nature and availability of sun- 
light, physical basis of photovoltaic cell operation, basic photovol- 
taic cell design features, photovoltaic cell equivalent circuits and 
parameters, photovoltaic cell design for applications, photovoltaic 
cell fabrication technologies, cell test methods, flat-plate module 
design, flat-plate module fabrication, flat-plate module performance 
testing, concentrator module design, concentrator module develop- 
ment and evaluation, a glossary, and a list of manufacturers of pho- 
tovoltaic cells, modules, and systems. (LEW) 


4641 (EUR—7095-FR) Improving the performance of 
large-diameter silicon solar cells. Final report. Diguet, D. 
(La Radiotechnique Compelec (RTC), 14 - Caen (France)). 
1981. 49p. (In French). European Community ae 
— 2100 M Street, NW, Suite 707, Washington, DC 


A description and results are given for experimental devel- 
opment and testing of monocrystalline silicon solar cells with a 
conversion efficiency of about 12%. Comparative data are given 
for voltage-current characteristics for Dechet and Bonne solar cells 
as well as graphs for spectral responses. 
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4642 (EUR—7551-FR) Estimate of total oak and beech 
brushwood and tree crowns based on data from the French 
national forestry inventory. Bouchon, J.; Divoux, A.; Parde, 
J.; Tisserand, A. (Institut National de Recherches Agrono- 
miques (INRA), 54 - Champenoux (France). Station de Syl- 
viculture et de Production). 1981. 26p. (In French). Europe- 
an Community Information Service, 2100 M St. NW, Suite 
707, Washington, DC 20037. 

Portions of document are illegible. 

Tabulated data are presented on the amount of French for- 
estry density and area of oak and beechwood trees in order to 
evaluate aerial biomass for potential energy production. 16 tables. 


4643 (EUR—7690-EN) Potential of photosynthetically 
produced organic matter as an energy feedstock. Final report. 
Spedding, C.R.W.; Walsingham, J.M.; ge V.D.; 
Shiels, L.A.; Carruthers, S.P. (Reading U . (UK). Dept. 
of Agriculture and Horticulture). 1982. 262p. “ECIS, 2100 M 
Street, N.W., Suite 707, Washington, DC 20037. 

Portions of document are illegible. 

The following aspects of biomass as an energy source are 
discussed: fuel supplies, land resources, sources of biomass for fuel, 
utilization processes, energy cost of producing energy, and poten- 
tial energy savings. Included in an appendix are fossil fuel energy 
budgets for crops grown in the United Kingdom. 


4644 (EUR—7691-FR) Production of energy and sub- 
products with the aid of various plant cultures on waste 
waters. Sauze, F. (Institut National de Recherches Agrono- 
miques (INRA), 11 - Narbonne (France)). 1982. 77p. (In 
French). European Community Information Service, 2100 
M St. NW, Suite 707, Washington, DC 20037 

Portions of document are illegible. 

A study is made of aquatic biomass production from phyto- 
plankton and macrophyte cultures, recultivation of biomass, and 
methanization of biomass. Also discussed are the economic, techni- 
cal, and energy aspects of such cultivation. 50 references, 13 fig- 
ures, 3 tables. 


(NAL-BIBL—81-27) Gasohol and biomass fuels, 
1978-1981, Quick bibliography series. (National Agricultural 
Library, Beltsville, MD (USA)). Nov 1981. 16p. Depart- 
ment of Agriculture, National Agricultural Library, Belts- 
ville, MD 20705. 

This bibliography contains 80 citations to documents pub- 
lished 1980 and earlier which were added to the National Agricul- 
tural Library's collections during 1979 and 1980 and an author 
index. 


4646 (NE—1981-17) Inventory of species and cultivars 
potentially valuable for forest/biomass production. Lavoie, 
G. (Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). 1981. 36p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82750826. 

To prepare a guide for experiments in mini-rotation or short 
rotation forest production, potentially valuable species and cultivars 
have been inventoried. In this text, 288 species are listed under 31 
genera, 27 deciduous and 4 coniferous. This partial inventory was 
made for the Northern Hemisphere and different climates, ranging 
from the tropical zone to the cold temperate zone. To be included 
a species had to satisfy the following conditions: ease of established 
and rapid juvenile growth. The list of species and cultivars is given 
in alphabetical order. 55 references. 


4647 (NE—1981-19) Biomass yields and management of 
natural coppice stands. Paavilainen, E. (Naemnden foer 
sop NTIS (US Sale Co Stockholm (Sweden)). 1981. 

S (US Sales Only), PC A03/MF AOl. Order 
Seenlied DE82750801. 

In the report the possibilities of the coppice forestry espe- 
cially in Finland are discussed. Comments regarding other countries 
are based on literature, discussions, and answers to questionaires. 58 
references. 
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4648 (NE—1981-20) Survey of weed control methods. 
Raitanen, W.E. (ed (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). 1981. 
93p. NTIS (US Sales Only), PC AOS5/MF AOl. Order 
Number DE82750780. 

The report covers policy, strategy and tactics for weed con- 
trol. Different biological, physical and chemical methods are re- 
viewed. 49 references with abstracts. 


4649 (NE—1981-21) Growth-related problems of aging 
and senescence in fast growing trees grown on short rotations. 
Blake, T.J. (Naemnden foer Energiproduktionsforskning, 
Stockholm (Sweden)). Jun 1981. 35p. NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE82750825. 

The paper is aimed at identifying some possible problem 
areas in the future management of coppice stands on short rota- 
tions. The paper considers the possible role of plant hormones, 
water, cultural and enviromental factors in regulating shoot pro- 
duction, growth and senescence in hardwoods grown on short rota- 
tions for biomass production. 77 references. 


(NE—1981-22) Summary of factors influencing 
connie, Blake, T.J.; Raitanen, W.E. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). 1981. 
18p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82750827. 

The report reviews the literature about coppicing. The paper 
is based on a computer literature search. Different factors influenc- 
ing coppicing are discussed: season of cutting, fertilization, weed 
control and herbicides, soil cultivation, physiology and internal 
chemical controls, rotation and spacing, sprout origin, stump diame- 
ter, stump height, stump size and stump mortality. 73 references. 


4651 (NE-EO—81-1) Investigation of the possibilities of 


combined production from Swedish algae. Edbom, Aa. 
(Naemnden foer Energiproduktionsforskning, Stockholm 


(Sweden)). Feb 1980. 124p. (In Swedish). (FV—80-0052). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE82750784. 

In this report an investigation of the possibilities of a com- 
mercial utilization of algae in Sweden is performed. The interest 
has especially been aimed at the possibilities of a combined produc- 
tion of energy and chemicals. The possibilities of producing sea- 
weed products from Swedish algae will be strongly dependent on 
the future possibilities to establish algal cultures around the Swed- 
ish coast. A commercial process for the production of carnageenan, 
a phycocolloid,is described. Regarding future processes, the raw 
material is assumed to be utilized in a multi-stage way: Extraction 
of chemicals, production of energy and utilization of the residue as 
fertilizer. Three future processes are designed and the costs are esti- 
mated. 


4652 (NE-EO—81-23) Production from  tree-shaped 
salix species. A pilot study. Siren, G.; Lampa, L.; Sivertsson, 
E. (Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). Jan 1974. 32p. (In Swedish). (SHS-IFSY-RU— 
53). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82750788. 

The possible use of fast growing tree species for minirotation 
production on abandoned agriculture land is the main target of the 
pilot study. Data from a total of 57 naturally regenerated sallowdo- 
minated stands in northern and central Sweden form the basis of 
the study. Besides the conventional measurements of height and di- 
ameter the volume of single tree individuals was determined by 
means of a xylometer. Basal area in the stands was estimated with 
the aid of a relascope. The main results are as follows: On the best 
site classes the mean height at 10 years age was 7,0 m in Norrland 
and 7,5 in Svealand, the basal area about 28.0 m*/ha and standing 
stock about 110 cubicmeter per hectare in both regions. Mean net 
growth culminates at an age of 5-6 years and reaches an annual 
maximum of 14 cubicmeter per hectare in both regions. The pro- 
duction is about 40% less on the lower site classes. 
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4653 (NP—2751028) Biogas systems in Switzerland. A 
Soomuns Cs Cmamieeh 1 GU Gate, 
Petersen, G-.; Stee a: 

for Teknologisk Udvikling a Biogas, a 

Nov 1981. 52p. (in Dant Danish). Ss US Only), PC 
A04/MF A01. Order a DE82751028. 

A roundup of 11 biogas plants in North-Eastern Switzerland 
gives an insight into the problems of financing, design, durability 
and yield of biogas production plants. Examples of dairies’ operat- 
ing biogas systems to cover their own power needs are described. 


4654 See Feasibility study report 

City of Superior ethanol ee Soo 
to produce fuel-grade ethyl alcohol. (Ul- 

trasystems, Inc., cps CA (USA)). Apr 1982. ea Ultra- 

systems Engineers and Constructors, Inc., 2400 

Drive, Irvine, CA 92715. 

Portions of document are illegible. 

During operation of the five major terminal grain elevators 
in the City of Superior, and the three elevators in Duluth, Minneso- 
ta, several thousand tons of grain dust and waste grains are generat- 
ed each year. In attempting to determine an economic use for this 
large amount of waste material, the City of Superior developed the 
concept of utilizing the dust and waste grains, in conjunction with 
whole grains, to produce fuel grade anhydrous ethanol. The City of 
Superior Power Alcohol Refinery Study examines the entire range 
of elements that would contribute to the success of the proposed 
Project. The engineering ign and cost characteristics of the 
plant itself were determined for the three representative plant out- 
puts of 1.53 million, 5.1 million, and 15.3 million gallons per year. 
The availability and pricing of the feedstock for the plant was ana- 
lyzed, as was market demand for the ethanol product and animal 
feed co-product from the plant. The environmental considerations 
associated with such a facility, and the permit requirements for the 
Project have been examined. And finally, the profitability of the 
Project at the three representative outputs, has been projected. The 
results of these analyses are presented. 


4655 (NP—3900044) Biomass in southeastern forests. 
Forest Service research paper SE-227. McClure, J.P.; Sau- 
cier, J.R.; Biesterfeldt, R.C. (Forest Service, Asheville, NC 
(USA). Southeastern Forest Experiment Station). Sep 1981. 
39p. Forest oe Southeastern Forest Experiment Sta- 
tion, Asheville, N 

The 88.5 million acres of commercial forest land in the 
Southeast contain some 6.2 billion green tons of woody biomass. 
Distribution of this material is reported by State, tree size, and tree 
species. Relative amounts in various portions of typical trees are 
also reported for major species groups. 


4656 (ORNL—5916) Short ae woody crops 

gram: 1982 program summary. Ranney, J.W.; Gatun Eis 
Trimble, J.L. (Oak Ridge National Lab., TN (USA)). 
1982. Contract W.7405-ENG-26. 57p. NTIS, PC A04 
A01. Order Number DE83001632. 

The general objective and overall approach of the program 
are discussed, and the status, specific goals, and recent results of the 
three major research areas are presented. The report concludes 
with brief summaries of the individual research projects in the pro- 
gram. 


4657 (PB—82-254392) Photoenergy conversion in artifi- 
cial systems. Final report. Jones, O.T.G.; Holmes, N.G.; 
Sadler, D. (Commission of the European Communities, 
Luxembourg). [nd]. 100p. (EUR—7569-EN). NTIS PCE05/ 
MF E0S. 

The problems encountered in the construction of photovol- 
taic or photogalvanic solar energy converters make the study of 
natural photosynthesis attractive, since components prepared from 
natural photosystems, i.e. from photosynthetic bacteria, could be 
used in the construction of photovoltaic cells; the separation of 
light harvesting (antenna) pigment-protein complexes from that 
source is relatively trouble-free. The efficiency with which reaction 
centers and light harvesting pigments can be incorporated into such 
membranes in vitro have been examined as well as some of the 
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properties of a natural precursor particle, carrying photosynthetic 
pigment but not yet incorporated into the photosynthetic mem- 
brane. Such studies lead to the conclusion that pre-mixing of reac- 
tion centers and antenna pigments before reconstitution into mem- 
branes will lead to increased efficiency. 


4658 (PNL-SA—10293) Analysis and comparison of 
from wood liquefaction. Elliot, D.C. (Pacific North- 
west Lab., Richland, WA (USA)). Aug 1982. Contract 
AC06-76RL01830. 25p. (CONF-821051—2). NTIS, PC 
A02/MF A01. Order Number DE83002047. 
From International conference on fundamentals of thermo- 
chemical biomass conversion; Estes Park, CO, USA (18 Oct 1982). 
The results of the analytical effort dealing with the products 
from the Biomass Liquefaction Experimental Facility at Albany, 
Oregon are described. This facility produce approximately eighty 
barrels of wood-derived oil in the period from August 1979 to 
March 1981. The oil was produced by two variations of the basis 
CO-Steam process. One variation, the PERC, process, involved re- 
cycle of a portion of the product so that a wood-flour-in-oil slurry 
system was used. The other variation, the LBL process, was a once 
through process wherein the wood was prehydrolyzed and then 
processed in a water slurry mode. Both variations operated at about 
340°C and 3000 psig with aqueous sodium carbonate as the catalyst 
and CO/He2 as the cover gas. Both processes were tested in a 
number of reactor configurations. The actual plant operation time is 
therefore broken into a number of test runs; products from runs 7 
through 12 are discussed. 


4659 (SAND—81-2270) Shading analysis of a photovol- 
taic-cell string illuminated by a parabolic-trough concentrator. 
Edenburn, M.W.; Burns, J.R. (Sandia National Labs., Albu- 
querque, NM (USA)). Sep 1982. Contract AC04- 
76DP00789. 27p. NTIS, PC A03/MF AO1. Order Number 
DE83002646. 

Portions of document are illegible. 

The analysis considers a linear string of cells with diode by- 
passing illuminated by a horizontal north-south axis, parabolic 
trough, sunlight concentrator. Shadows are cast on the cell string 
by the end of the concentrator and by transverse gaps in its reflec- 
tive surface. There are three parts to the model used in the analysis: 
(1) a model that determines the illumination for each cell; (2) a 
model that calculates the I-V curve for each cell; and (3) a string 
model that determines if dioded strings are bypassed and finds the 
whole string’s maximum power. The three parts of the model were 
used in an annual simulation to determine the performance of a 
string for a variety of diode arrangements, for cell removal from 
the south end, and for cell addition to the north end of the receiv- 
er. The analyses show that string performance is improved by re- 
moving cells from the south end and adding cells to the north end 
of the receiver, and by using a smaller number of cells per diode at 
the ends of the receiver. 


4660 (SAND—82-2195C) Photovoltaic-concentrator 
progress. Boes, E.C. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 26p. 
(CONF-820906—25). NTIS, PC A03/MF AOl. Order 
Number DE83000320. 

From 16. IEEE photovoltaics specialists conference; San 
Diego, CA, USA (28 Sep 1982). 

A brief but comprehensive summary of the status of photo- 
voltaic concentrator technology is given. Included are: a discussion 
of various concentrator concepts; a report on the experiences of 6 
experimental PV concentrator array fields; test results on more 
recent PV concentrator module designs; a discussion of data analy- 
sis tools; new results on concentrator component development; a 
discussion of the solar resource differences for flat plate and con- 
centrating collectors; and a discussion of cost analyses and price 
targets for this technology. 


4661 (SAND—82-7120) Design and demonstration of a 
spectrum-splitting photovoltaic concentrator module. Borden, 
P.G.; Gregory, P.E.; Moore, O.E. (Varian Associates, Palo 
Alto, CA (USA). Solid State Lab.). Nov 1982. Contract 
AC04-76DP00789. 63p. NTIS, PC A04/MF AOl. Order 
Number DE83003669. 
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Portions of document are illegible. 

A spectrum splitting, concentrating photovoltaic module has 
been designed and fabricated that uses point focus curved facet 
Fresnel lenses to concentrate incident sunlight. The concentrated 
sunlight beam spectrum is split into a high and low energy part by 
a dichroic filter. The high energy part of the spectrum is transmit- 
ted to an AlGaAs solar cell and the low energy part is reflected to 
a Si cell. Spectrum splitting and using cells that respond best to the 
two parts of the spectrum splitting and using cells that respond best 
to the two parts of the spectrum gives a higher efficiency than the 
use of either cell alone. The experimental module has been tested 
which consists of 10 AlGaAs and 10 Si cells, and a sunlight to elec- 
tricity conversion efficiency of 20% has been measured. 


4662 (SERI/TP—212-1726) Kinetics of silicon electro- 
deposition. Olson, J.M.; Carleton, K. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Sep 1982. Contract 
AC02-77CH00178. 1lp. (CONF-820879—1). NTIS, PC 
A02/MF A01. Order Number DE83002094. 

From Science of silicon materials preparation workshop; 
Phoenix, AZ, USA (23 Aug 1982). 

After a brief overview of the process of electrorefining of 
silicon using a silicon permeable Si:CusSi anode, some of the theo- 
retical aspects of electrochemical nucleation and growth kinetics 
are covered. Finally, results for the electrodeposition of silicon on 
carbon substrates are presented. It is shown that the rate of electro- 
deposition of silicon from a molten salt electrolyte is limited by a 
combination of mass transfer diffusion in the electrolyte phase, in- 
terfacial reaction kinetics, and, possibly, charge transfer kinetics. 
The initial stages of heterogeneous deposition are found to be char- 
acterized by the instantaneous nucleation of three-dimensional 
nuclei. (LEW) 


4663 (SERI/TP—213-1756) Junction characteristics of 
indium tin oxide/indium phosphide solar cells. Sheldon, P.; 
Ahrenkiel, R.K.; Hayes, R.E.; Russell, P.E.; Nottenburg, 
R.N.; Kazmerski, L.L. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1982. Contract AC02-77CH00178. 
6p. (CONF-820906—29). NTIS (US Sales Only). Order 
Number DE83002182. 

From 16. IEEE photovoltaics specialists conference; San 
Diego, CA, USA (28 Sep 1982). 

Portions of document are illegible. 

Efficient indium tin oxide (ITO)/p-InP solar cells have been 
fabricated. Typical uncorrected efficiencies range from 9 to 12% at 
Am! intensities. It is shown that deposition of ITO causes a semi- 
insulating layer at the InP surface as determined by C-V meas- 
urements. The thickness of this layer is approximately 750 A. This 
high resistivity region is believed to be due to surface accumulation 
of Fe at the ITO/InP interface. 


4664 (STU—80-3447) Recomendations concerning tech- 
nical research and development with the purpose to industrial- 
ly exploit marine algae. Hahn-Haegerdal, B. (Styrelsen foer 
Teknisk Utveckling, Stockholm (Sweden)). Oct 1980. 25p. 
(In Swedish). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE82750783. 

This report formulates a proposal for a program for techni- 
cal research and development concerning use of Marine algae. The 
report is based on a retrospective literature search, an inquiry to 
potential algae users and producers in Sweden, visits to and corre- 
spondence with scientists and industries in Sweden and abroad. 
Technical research and development concerning marine algae is 
needed within the following fields: -Development of new sorts of 
algae offering resistance to parasite and disease adoptation to culti- 
vation and har- vesting systems,and high-yielding concerning tech- 
nically interesting components. -Development of suitable cultivation 
systems for Swedish conditions. -Co-cultivation of fish, mussels, 
oysters and crustaceans with algae. -Development of harvesting 
systems. -Methane rotting. -Fatty acid/hydrocarbon production as 
an alternative to methane rotting. -Physical-chemical properties of 
marine polysaccharides in relation to their technical properties. - 
Marine algae as fodder supplement. 
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4665 (TVA/OP/ECR—82/24) Small-scale biogas appli- 
cations. (Energy Research and Applications, Inc., Santa 
Monica, CA (USA)). Aug 1981. 78p. NTIS, PC A05/MF 
A01. Order Number DE83900172. 

Guidance is given through the exercise of determining 
whether a biogas system is worthwhile for a farm owner. After a 
brief description of anaerobic digestion and characteristics and eco- 
nomics of biogas, basic features of anaerobic digesters are discussed. 
The use of biogas is discussed, starting with gas collection at the 
digester and ending with waste heat recovery in cogeneration sys- 
tems. Direct heating with biogas is also covered briefly. The parts 
of a working biogas system are discussed. Three different case stud- 
ies are reviewed. Directions are offered for collecting site data and 
a method for performing a preliminary economic analysis of a 
given operation. Firms and consultants with experience in the 
design and construction of biogas systems are listed. (LEW) 


4666 (TVA/OP/ECR—82/34) Biogas electric power 
generation: 25 kW or greater. (Energy Research and Appli- 
cations, Inc., Santa Monica, CA (USA)). 1 Jun 1981. 88p. 
NTIS, PC A05/MF AO1. Order Number DE83900178. 

Portions of document are illegible. 

A biogas cogeneration system consists basically of: an anaer- 
obic digester to produce the gas, a prime mover which burns the 
gas and makes power, and recovery devices which capture engine 
waste heat. Guidance is given through the exercise of determining 
whether biogas cogeneration is worthwhile. Design, construction, 
and operation are covered in general. Theoretical and practical 
background on biogas cogeneration are given, and directions for 
collecting site data and a method for performing a preliminary eco- 
nomic analysis for a given operation are given. (LEW) 


4667 (TVA/OP/ECR—82/63) Commercial and industri- 
al biomass projects in the Tennessee Valley Authority region. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Energy Conservation and Rates). Mar 1982. 35p. NTIS, PC 
A03/MF AO1. Order Number DE83900176. 

Portions of document are illegible. 

The TVA Commercial and Industrial (C and I) Biomass 
Program was established to encourage the development of a viable 
biomass energy industry within the TVA region. The program con- 
sists of the following five basic activities: (1) information and edu- 
cation on the potential of biomass energy; (2) assessment of the en- 
vironmental impact of biomass energy and determination of biomass 
fuel supplies; (3) technical assistance in determining the economic 
feasibility of specific biomass energy projects; (4) limited financial 
incentives for selected projects displaying innovative applications 
or those projects proposed by some nonprofit organizations; and (5) 
monitoring those projects that receive financial assistance to deter- 
mine the environmental and economic performance. The C and I 
Biomass Program staff have identified 142 candidate installations, 
121 of which have been subjected to preliminary evaluation relative 
to the project requirements, feasibility studies have been completed 
for 38 of these candidate facilities, and another 11 are in progress. 
In addition, 9 candidate installations have had design work com- 
pleted and 4 more were in progress. Construction work has been 
completed for one project, and four other projects are now under 
construction. The candidates studied indicate that the economics of 
biomass energy is site specific. The capital cost for such systems 
were found to be much higher than for comparable conventional 
systems. Biomass energy systems also have higher operating and 
maintenance cost. In most cases studied, it was found that a bio- 
mass energy system was a viable alternative because of the substan- 
tial savings realized by lower fuel cost. 


4668 Optical absorption coefficient and minority carrier 
diffusion length measurements in low-cost silicon solar cell 
material. Swimm, R.T.; Dumas, K.A. (Center for Laser 
Hy ed University of Southern California, University Park, 

Angeles, California 90089). Journal of Applied Physics; 
so No. 11, 7502-7504(Nov 1982). 

The optical absorption coefficient of silicon solar cell materi- 
al grown by three low-cost growth methods was measured in the 
wavelength interval 0.8< or =A< or =1.0 ym, the wavelength 
region of interest in surface photovoltage measurements of the mi- 
nority carrier diffusion length. The square root of the absorption 
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coefficient was found to vary linearly with photon energy over the 
wavelengths studied, and the measured data agree with a linear em- 
pirical fit to within 0.5% RMS. The absorption coefficients ob- 
tained are slightly lower than those reported by Runyan, with the 
greatest disagreement at long wavelengths. Minority carrier diffu- 
sion lengths computed using the present absorption coefficients are 
approximately 16% greater than those calculated using Runyan’s 
data. Excellent sample-to-sample agreement within and between 
lots indicates that for two of the growth methods studied, material 
quality as judged by optical properties has not been sacrificed by 
the use of low-cost growth methods. Samples grown by the third 
growth method studied showed measurably poorer optical quality. 


4669 Ineffectiveness of low-high junctions in optimized 
solar cell designs. Weaver, H.T. (Sandia National Labs., Al- 
buquerque, NM). Solar Cells; 5: No. 3, 275-292(Mar 1982). 

Exact numerical calculations for the back-surface field (BSF) 
type of silicon solar cell show that the base doping level for opti- 
mum overall performance is sufficiently high that the BSF is essen- 
tially ineffective. This implies that an optimized conventional cell 
will perform roughly as well as a BSF design and accounts for the 
fact that the highest efficiency cells to date have low resistivity 
bases. A second generic cell type, the high-low emitter, is also 
modeled. Again, no significant advantage of this cell over the con- 
ventional device is found. Summaries of optimized design perfor- 
mances of the different cell types are given. 


ymomonas i a 
Dept. of Energy). US Patent Agaitietion 343,610. 28 Jan 
1982. 17p. Contract W-7405-ENG-26. 

Improved means and process for producing ethanol by fer- 
mentation are provided. Another object of the invention is to pro- 
duce ethanol in a continuous-flow process by means of a biological 
catalyst that can be retained in a continuous-flow reactor vessel 
without being bonded to or held within a support material. An ad- 
ditional object of the invention is to provide a fermentation reactor 
vessel wherein disturbance of the desirable plug flow of sugar solu- 
tion is minimized. These objects are attained by the preferred appa- 
ratus and process of the invention which utilize a newly-discovered 
flocculent strain of Zymomonas mobilis for converting sugar to 
ethanol in a continuous flow-type reactor vessel. The flow rate of a 
sugar-containing solution through a column containing the floc- 
forming strain of Z. mobilis is adjusted so that a sufficient conver- 
sion of sugar to ethanol is achieved in the column and the floccu- 
lent Z. mobilis is not washed away in effluent from the column. 
Carbon dioxide gas generated by the fermentation process is vented 
from a plurality of points spaced along an inclined column in which 
the process is conducted, thus minimizing disturbance of the plug 
flow of liquid by this gas. 


4671 Bioconversion of woody biomass as a renewable 
source of energy. Jerger, D.E.; Dolenc, D.A.; Chynoweth, 
D.P. Chicago, IL; Institute of Gas Technology (1982). 34p. 
(CONF- -820580—4). Contract W-7405-ENG-26. 

From 4. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (11 May 1982). 

The refractory nature of wood to anaerobic decomposition 
has been attributed to low moisture content, cellulose crystallinity 
and the association beteen lignin and cellulose. This study investi- 
gated the anaerobic biodegradability of woody biomass under con- 
ventional high-rate and long-term batch digester conditions. It was 
demonstrated in batch bioassay experiments that significant conver- 
sion of select hardwood species could be accomplished following 
reduction to a particle size of approximately 1 mm. These conver- 
sion efficiencies are substantially higher than values reported from 
woody biomass and indicate that the biogasification of wood may 
be technically feasible. 


4672 Gasohol: outlook for Jenkins, D.M. 
(Energy and Environmental Systems, Battelle Columbus 
Lab, Columbus, OH 43201). Cereal Foods World; 26: No. 11, 
612-615(Nov 1981). 

From AACC central states annual symposium, 22; St. Louis, 
MO, USA (31 Jan 1981). 
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The US Department of Energy has set goals for alcohol pro- 
duction of 920 million gallons per year by the end of 1982 and 1.8 
billion gallons per year by the end of 1985, to provide an alterna- 
tive source of energy. The production of ethanol from sugar crops, 
grains and tubers, and other crops is reviewed. The recovery of 
fuel-grade alcohol from fermentation beers, and the energy require- 
ments to make anhydrous alcohol are discussed. The economics of 
alcohol production and the financial incentives offered by the 
United States Government are summarized. 


4673 Photovoltaics - Down to earth at last. Burke, J.R. 
(Solar Energy Research Institute, Golden, CO). Sun at 
Work in Britain; No. 12-13, 30-38(1981). 

The growth of terrestrial applications of solar cells is exam- 
ined, with attention paid to the cost, materials, and fabrication 
methods now in existence. Current prices are the $10,000/kW 
range, with U.S. government research goals intending a reduction 
to less than $1000/kW by 1986. Solar Energy Research Institute 
studies are pursuing production cost decreases through a reduction 
in the number of required manufacturing steps. Efforts to directly 
electrochemically reduce quartz to solar-grade Si are outlined, as 
are the development of Si sheet manufacturing methods using 
porous carbon substrates or graphite filaments capped by a seed. 
Polycrystalline materials offer cost reductions through the accept- 
ance of many crystals in the cells instead of a monocrystalline con- 
figuration, and hydrogenation or casting methods have reduced 
parasitic power losses caused by recombinations along the grain 
boundaries. 


1406 Photovoltaic Power Systems 


REFER ALSO TO CITATION(S) 5268 


4674 (CNEN-RT/FARE-SDI—(82)1) Project Delphos. 
Study of the behavior of a photovoltaic plant by means of a 
simulation code. Vitale, G.F. (Comitato Nazionale per 
l’Energia Nucleare, Casaccia (Italy). Dipartimento Fonti Al- 
ternative Rinnovabili e Risparmio Energetico). Jan 1982. 
122p. (In Italian). NTIS (US Sales Only), PC A06/MF A0O1. 
Order Number DE82905116. 

Portions of document are illegible. 

A description is given of a photovoltaic simulation model for 
analyzing the behavior of a power model under a variety of oper- 
ational conditions. 26 references, 50 figures. 


4675 (DOE/ET/20279—213) Establishment and oper- 
ation of the Southwest Residential Experiment Station. 
Schaefer, J.F. (New Mexico State Univ., Las Cruces (USA). 
New Mexico Solar Energy Inst.). Aug 1982. Contract 
AC02-76ET20279. 193p. NTIS, PC A09/MF AOl1. Order 
Number DE83002885. 

Portions of document are illegible. 

The establishment of the Southwest Residential Experiment 
Station (SW RES) and the construction and initial testing of the 
eight photovoltaic (PV) Prototype Systems at the SW RES from 
October 1980 through April 1982 are described. Problems encoun- 
tered during extended operation of the Prototype Systems under 
routine conditions are described, as well as performance during 
testing-induced extreme operating conditions. Histograms depicting 
electrical energy usage of monitored area residences, electrical 
energy produced by each Prototype System, and amount of load 
that would have been met had the array been mounted on a specif- 
ic residence are presented along with cost summaries. An economic 
analysis of monthly utility bills for a residence with a PV system is 
given and residential PV system economics are summarized. Les- 
sons learned from the project and recommendations are presented. 


4676 (DOE/ET/20279—218) Trisolar final report: 
design and fabrication of a prototype system for es 
residences in the southwestern United States. Millner, A 
(TriSolar Corp., Bedford, MA (USA)). Aug 1982. Contract 
AC02-76ET20279. 80p. NTIS, PC A05/MF AOl. Order 
Number DE83002532. 

Portions of document are illegible. 

The intention of the project reported was to develop plans 
for an energy-efficient residence for the southwestern region of the 
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country, and to design into it a roof-mounted photovoltaic (PV) 
solar electric power system which would allow two-way power 
flow between the utility grid and the house. A full-scale working 
prototype of the PV system was built to evaluate the performance 
of that system for one year. The residence design, the prototype 
construction, and the fabrication history through the first year of 
operation are described. 


4677 (EPRI-AP—2687) Assessment of distributed pho- 
tovoltaic electric-power systems. Final report. Neal, R.W.; 
DeDuck, P.F.; Marshall, R.N. (JBF Scientific Corp. is Wil- 
mington, MA (USA)). Oct 1982. 377p. NTIS, PC A17/MF 
A01. Order Number DE83900566. 

The purpose of this study was to develop a methodology for 
assessing the potential impacts of distributed photovoltaic (PV) sys- 
tems on electric utility systems, including subtransmission and dis- 
tribution networks, and to apply that methodology to several illus- 
trative examples. The investigations focused upon five specific utili- 
ties. Three were actual planned future systems for Northeast Utili- 
ties Service Company, Alabama Power Company, and the Los An- 
geles Department of Water and Power. Two were synthetic utili- 
ties. Impacts upon utility system operations and generation mix 
were assessed using accepted utility planning methods in combina- 
tion with models that simulate PV system performance and life- 
cycle economics. Impacts on the utility subtransmission and distri- 
bution systems were also investigated. The economic potential of 
distributed PV systems was investigated for ownership by the util- 
ity as well as by the individual utility customer. Presented are the 
methods that were developed for the study, the approach used to 
define preferred PV systems that could minimize the cost of 
energy, quantitative results for the case studies, and conclusions 
based on these results. The results show that by 1995 distributed 
PV systems may have economic potential in some applications in 
certain regions of the United States, if a significant reaction in PV 
costs is achieved, fossil fuel prices continue to rise at 3% over a 
6% general inflation rate, satisfactory performance and operating 
and maintenance requirements are demonstrated with experimental 
large-scale systems over extended periods of time, and other as- 
sumptions are met. The overall potential impact on the utility in- 
dustry in this time appears relatively small; nevertheless, the poten- 
tial market for PV systems could approach available PV production 
capacity in the future. 


4678 (EPRI-AP—2687-SY) Assessment of distributed 
photovoltaic electric-power systems. Summary report. Neal, 
R.W.; DeDuck, P.F.; Y Saari, R.N. (JBF Scientific Corp., 
Wilmington, MA (USA)). Oct 1982. 53p. NTIS, PC A04/ 
MF AO1. Order Number DE83900531. 

The purpose of this study was to develop a methodology for 
assessing the potential impacts of distributed photovoltaic (PV) sys- 
tems on electric utility systems, including subtransmission and dis- 
tribution networks, and to apply that methodology to several illus- 
trative examples. The investigations focused upon five specific utili- 
ties. Three were actual planned future systems for Northeast Utili- 
ties Service Company, Alabama Power Company, and the Los An- 
geles Department of Water and Power. Two were synthetic utili- 
ties. Impacts upon utility system operations and generation mix 
were assessed using accepted utility planning methods in combina- 
tion with models that simulate PV system performance and life- 
cycle ecomonics. Impacts on the utility subtransmission and distri- 
bution systems were also investigated. The economic potential of 
distributed PV systems was investigated for ownership by the util- 
ity as well as by the individual utility customer. PV systems isolat- 
ed from a utility network were not considered. A summary of the 
principal findings and a brief description of the work performed are 
provided. 


4679 (IFE/KR/E—3) Technical-economical evaluation 
of solar cells for generation of electricity in Norway. Thor- 
stensen, B. (Institutt for Energiteknikk, Kjeller (Norway)). 
Dec 1981. 42p. (In ee NTIS (US Sales Only), PC 
A03/MF ‘AOL, Order Number DE82750848. 

Solar power in Norway after year 2000 is evaluated. The 
Norwegian electric grid is relatively well suited to include electric- 
ity from solar cells because it is dominated by hydro-electric power 
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with good regulation possibilities. Because there are few hours pr 
year with sunshine and since a large fraction of the received energy 
is diffuse solar light, focusing cells will not be of interest. On the 
other hand because of the low average temperature in the country, 
the conversion efficiency of the received solar energy will be rela- 
tively high. Two alternatives are evaluated, a central power plant 
and cells on the roofs of existing buildings. The latter alternative 
may be more economical. If solar cells can be produced at a price 
lower than 0.15 $ per nominal Watt produced in the year 2020, and 
if they have an efficency of 15 %, electricity from solar cells will 
be able to compete with electricity from coal. Since an extensive 
development is needed, and since solar power will not be needed as 
long as sufficient power supply can be obtained from hydro-elec- 
tricity, it is not expected that large-scale use of solar cells in 
Norway will come before on the earliest in the period 2010-2020. 


4680 (JPL-PUBL—82-63) Distributed photovoltaic sys- 
tems: utility interface issues and their present status. Interme- 
diate/three-phase systems. Das, R.L.; Klein, J.W.; Macie, 
T.W. (Jet Propulsion Lab., Pasadena, CA (USA)). 15 
1982. Contract AC04-76DP00789. 106p. NTIS, PC A06/ 
MF A0O1. Order Number DE83003165. 

Portions of document are illegible. 

The study presented details the interface issues associated 
with intermediate (30-kW to 1-MW) three-phase photovoltaic in- 
stallations. The major issues identified include: protection, stability, 
voltage regulation and reactive power requirements, harmonics, 
metering, safety and codes, operations, and distribution system plan- 
ning and design. Each issue is assigned a proper definition, and the 
risks posed to the Photovoltaics Program are described. Also, their 
scope and impact are briefly discussed. A brief review of all the rel- 
evant references revealed in a literature search is presented; those 
references are listed. Guidelines or standards available on the var- 
ious issues are also discussed. Based on the literature search, the 
current and future status of the various issues is indicated. A plan 
of action for timely resolution for most of the issues is recommend- 
ed. Organizations studying various aspects of interface requirements 
for dispersed generators are listed. (LEW) 


4681 (SAND—81-7087/4) Intermediate photovoltaic 
system application experiment operational performance report 
for Oklahoma Center for Science and Arts for June, July, 
and August 1982. (Boeing Computer Services Co., Seattle, 
WA (USA)). Nov 1982. Contract AC04-76DP00789. 70p. 
NTIS, PC A04/MF AO1. Order Number DE83003668. 

Presented are the data accumulated during June, July, and 
August at the intermediate photovoltaic project at Oklahoma 
Center for Science and Arts, Oklahoma City, Oklahoma. Generated 
energy and environmental for (weather) data are presented graphi- 
cally. Explanations of irregularities not attributable to weather are 
provided. 


4682 (SAND—81-7089/4) Intermediate photovoltaic 
system application experiment operational performance report 
for CDC Light Manufacturing Building, San Bernardino, 
California. (Boeing Computer Services Co., Seattle, WA 
(USA)). Oct 1982. Contract AC04-76DP00789. 23p. NTIS, 
PC A02/MF AO1. Order Number DE83002529. 

Portions of document are illegible. 

The data are presented that were accumulated during June 
at the intermediate photovoltaic project at the CDC Light Manu- 
facturing Building, San Bernardino, California. Generated energy 
and environmental (weather) data are presented graphically. Expla- 
nations of irregularities not attributable to weather are provided. 


4683 (SAND—82-0188) SOLSTOR II description and 
user’s guide. Aronson, E.A.; Caskey, D.L.; Murphy, K.D. 
(Sandia National Labs., Albuquerque, NM (USA)). Jun 
1982. Contract AC04-76DP00789. 140p. NTIS, PC A07/ 
MF AOl1. Order Number DE83000895. 

Described is a new FORTRAN77 version of the SOLSTOR 
computer simulation code. The new code, SOLSTOR II, adds ca- 
pabilities to the original SOLSTOR, which simulates photovoltaic 
(PV) systems, or wind energy conversion systems (WECS), with or 
without energy storage. SOLSTOR II allows both WECS and PV 
arrays to be considered simultaneously. SOLSTOR II minimizes 
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the life cycle cost of providing energy by choosing the optimal 
solar and/or wind system component sizes. Back-up electricity may 
be provided either from a utility-grid connection or an on-site gen- 
erator. In utility connected systems both sell-back and time-of-day 
(TOD) rates are considered. 


4684 (SAND—82-0731C) Design and installation a 
ences from nine intermediate-sized photovoltaic systems: a 
critical analysis. Burgess, E.L.; Biringer, K.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1982. Contract 
AC04-76DP00789. 9p. (CONF-820906—30). NTIS, 
A02/MF AO1. Order Number DE83002142. 

From 16. IEEE photovoltaics specialists conference; San 
Diego, CA, USA (28 Sep 1982). 

Portions of document are illegible. 

Nine intermediate-sized photovoltaic system experiments 
have been constructed under the direction of Sandia National Lab- 
oratories as part of the US Department of Energy National Photo- 
voltaic Program. The purpose of these application-oriented experi- 
ments is to provide experience in the design, construction, and op- 
eration of full-scale, on-site photovoltaic systems. The vast experi- 
ence gained during the design and installation phases of the projects 
is summarized, and this experience is analyzed with respect to its 
implications on future designs. 


4685 (SERI/TR—11061-1) Safety inspection 
for photovoltaic residences: a subcontract report. 
S.E.; Klein, D.N. (Massachusetts Inst. of Tech., 
(USA). Lincoln Lab.). Nov 1982. Contract 
77CH00178. 36p. NTIS, PC A03/MF A0O1. Order Number 
DE83002508. 

A set of interim inspection guidelines is provided to assess 
the safety of a residential PV system until more formal documenta- 
tion is available from code-generating groups. Included are defini- 
tions, source electrical characteristics, grounding, isolation, light- 
ning protection, overcurrent protection, disconnect means, wiring 
methods, and structural guidelines. Suggested forms are included 
for system component identification, as well as a discussion of 
equivalent system grounding protection. (LEW) 


Forman, 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 4592, 4738, 5433, 5434 


4686 (DOE/SF/10499—83-Rev.) 10-MWe solar-thermal 
central-receiver pilot plant: solar-facilities design integration. 
Plant operating/training manual (RADL-Item 2-36). (Mc- 
Donnell Douglas Astronautics Co.-West, Hunti Beach, 
CA (USA)). Jul 1982. Contract AC03-79SF10499. 30ip. 
(SAN—0499-83-Rev.; MDC-G—9707-Rev.). NTIS, 
Al14/MF AOl1. Order Number DE83001670. 

Plant and system level operating instructions are provided 
for the Barstow Solar Pilot Plant. Individual status instructions are 
given that identify plant conditions, process controller responsibil- 
ities, process conditions and control accuracies, operating enve- 
lopes, and operator cautions appropriate to the operating condition. 
Transition operating instructions identify the sequence of activities 
to be carried out to accomplish the indicated transition. Most tran- 
sitions involve the startup or shutdown of an individual flowpath. 
Background information is provided on collector field operations, 
and the heliostat groupings and specific commands to be used in 
support receiver startup are defined. (LEW) 


4687 (DOE/SF/10499—84) Master equipment list 
(RADL Item 2-19). 10-MWe solar-thermal central-receiver 
pilot plant: solar facilities design integration. (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 
Jul 1982. Contract ACO03-79SF10499. 240p. (SAN—0499-84; 
MDC-G—9717). NTIS, PC All/MF A0O1i. Order Number 
DE83001671. 

The equipment used at the Barstow Solar Pilot Plant is listed 
and the characteristics of each part are briefly stated. Categories of 
equipment are: rotating apparatus, stationary apparatus, electrical 
apparatus, valves, instrumentation, control and data systems, collec- 
tor system, special instrumented heliostats and meteorological meas- 
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urements subsystem, heating ventilating and air conditioning, and 
facilities. (LEW) 


4688 (DOE/SF/10499—T5-Rev.) BCS technical objec- 
tives and design requirements (RADL Item 3-1). 10-MWe 
solar-thermal central-receiver pilot plant: solar facilities 
design integration. (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA)). Dec 1979. Contract ACO03- 
T9SF10499. 40p. (SAN—0499-16-Rev.; MDC-G—8200- 
Rev.). NTIS, PC A03/MF AOl. Order Number 
DE83001668. 

Technical objectives and design requirements are presented 
for the Beam Characterization Subsystem (BCS) of the Barstow 
Solar Pilot Plant. The BCS acquires the data necessary to charac- 
terize the reflected beam from a heliostat or mirror module with 
respect to the beam size and shape, flux distribution, beam centroid, 
and beam power. The BCS will be used to align heliostats and pro- 
vide operational support for Collector Subsystem realignment, per- 
formance evaluation, and maintenance throughout the pilot plant 
test period. The BCS is based on the Digital Image Radiometer 
measuring and recording instrument. There are 4 video cameras, 
each of which views an elevated target mounted on the tower be- 
neath the receiver. The digitized intensity output of each camera is 
correlated with absolute intensity by a calibration procedure utiliz- 
ing one or more target mounted radiometers. A simplified oper- 
ational sequence of the basic BCS is presented. Performance specifi- 
cations are provided for parameters to be measured by the BCS, 
preliminary subsystem design requirements, output data and analy- 
sis, and environmental design conditions. BCS operational require- 
ments and procedures are presented for the overall plant and for 
both nominal and off-nominal conditions. The interface of the BCS 
with other subsystems is described. Initial requirements for the in- 
stallation, checkout, and acceptance test are given. Requirements 
for a maintenance plan are also briefly discussed. (LEW) 


4689 (DOE/SF/10499—T16-Rev.) Receiver subsystem 
analysis report (RADL Item 4-1). 10-MWe Solar Thermal 
Central-Receiver Pilot Plant: solar-facilities design integra- 
tion. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). Apr 1982. Contract AC03-79SF10499. 
633p. (SAN—0499-27-Rev.; MDC-G—8272-Rev.). NTIS, 
PC A99/MF A0O1. Order Number DE83001638. 

Portions of document are illegible. 

The results are presented of those thermal hydraulic, struc- 
tural, and stress analyses required to demonstrate that the Receiver 
design for the Barstow Solar Pilot Plant will satisfy the general 
design and performance requirements during the plant's design life. 
Recommendations resulting from those analyses and supporting test 
programs are presented regarding operation of the receiver. The 
analyses are limited to receiver subsystem major structural parts 
(primary tower, receiver unit core support structure), pressure parts 
(absorber panels, feedwater, condensate and steam piping/compo- 
nents, flash tank, and steam mainfold) and shielding. (LEW) 


4690 (DOE/SF/10499—T23-Reyv.) Collector-field-layout 
specification (RADL Item 2-12). 10-MWe solar-thermal cen- 
tral-receiver pilot plant: solar facilities design integration. 
(McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA)). Feb 1980. Contract AC03-79SF10499. 5ip. 
(SAN—0499-18-Rev.; MDC-G—8201-Rev.). NTIS, PC 
A04/MF AO1. Order Number DE83001669. 

Layout requirements and constraints are defined for all per- 
manent foundations, facilities, and equipment located in the collec- 
tor field of the Barstow Solar Pilot Plant. Also discussed are the 
equipment pads and environmental shelters because of their poten- 
tial physical interaction with other elements of the collector field. 
A diagram of the collector field is given, and the coordinates of 
each heliostat are given. For traceability purposes, the 150 helios- 
tats deleted from the original heliostat field and an additional 50 
future growth heliostats are identified. Also contained are the loca- 
tion requirements for a variety of collector field equipment involv- 
ing meteorological stations, instrumented heliostats, and additional 
pyranometers used to gather cloud passage data. (LEW) 
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4691 (DOE/SF/10499—T25-Rev.) 10-MWe solar-ther- 
mal central-receiver pilot plant, solar-facilities design integra- 
tion: system integration laboratory test plan (RADL item 6- 
4). (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). Oct 1980. Contract AC03-79SF10499. 
93p. (SAN—0499-54-Rev.; MDC-G—8528-Rev.). NTIS, PC 
A05/MF A01. Order Number DE83001644. 

Portions of document are illegible. 

A general demonstration test plan is provided for the activi- 
ties to be accomplished at the Systems Integration Laboratory. The 
Master Control System, Subsystem Distributed Process Control, 
Representative Signal Conditioning Units, and Redline Units from 
the Receiver Subsystem and the Thermal Storage Subsystem and 
other external interface operational functions will be integrated and 
functionally demonstrated. The Beckman Multivariable Control 
Unit will be tested for frequency response, static checks, configura- 
tion changes, switching transients, and input-output interfaces. 
Maximum System Integration Laboratory testing will demonstrate 
the operational readiness of Pilot Plant controls and external inter- 
faces that are available. Minimum System Integration Laboratory 
testing will be accomplished with reduced set of hardware, which 
will provide capability for continued development and demonstra- 
tion of Operational Control System plant control application soft- 
ware. Beam Control System Integration Laboratory testing will 
demonstrate the operational readiness of the Beam Control System 
equipment and software. (LEW) 


4692 (DOE/SF/11558—T2) Solar Thermal Advanced 
Research Center technical status report, September 1, 1981- 
November 30, 1981. (Georgia Inst. of Tech., Atlanta (USA). 
Engineering Experiment Station). 1981. Contract AC03- 
81SF11558. 66p. NTIS, PC A04/MF AO1. Order Number 
DE82022179. 

The development and selection of transparent refractory 
windows capable of withstanding the solar, mechanical, and chemi- 
cal environment of specially designed chemical reactors using solar 
energy while transmitting a maximum amount of thermal energy 
into the reactor are described. Experience gained with fused quartz 
is reviewed. Specific criteria which some materials did not satisfy 
are discussed: such as solar transmittance, melting, rain resistance, 
high temperature acid resistance, fabricability, and high tempera- 
ture joining techniques. 


4693 (EPRI-AP—2550) Centaur gas-turbine modifica- 
tion and development for solar-fossil hybrid operation. Final 
report. Roberts, P.B.; Kubasco, A.J. (Solar Turbines, Inc., 
San Diego, CA (USA)). Sep 1982. 82p. NTIS, PC A05/MF 
A01. Order Number DE83900192. 

Portions of document are illegible. 

A study was performed with the objectives of developing 
conceptual designs of the hardware and systems modifications re- 
quired to operate the Solar Turbines Incorporated Centaur recuper- 
ative gas turbine-generator set in a solar-fossil hybrid mode. The 
combustion and control systems were defined as the major technol- 
ogy voids and a single-shaft Centaur generator set with a parallel 
trim combustor selected as the preferred system configuration. A 
bench-scale combustor development program was conducted to 
generate the design and performance data necessary for preliminary 
definition of the full-size trim combustor. A bench-scale trim com- 
bustor was developed with the turndown capabilities necessary for 
the hybrid solar-fossil system. 


4694 (MDC-G—8214-Rev.) 10-MWe solar-thermal cen- 
tral-receiver pilot plant, solar facilities design integration: col- 
lector-field optimization report (RADL item 2-25). (Energy 
Foundation of Texas, Houston (USA)). Jan 1981. Contract 
AC03-79SF10499. 176p. (SAN—0499-22-Rev.). NTIS, PC 
A09/MF A0O1. Order Number DE83001647. 

Portions of document are illegible. 

Appropriate cost and performance models and computer 
codes have been developed to carry out the collector field optimiz- 
ation, as well as additional computer codes to define the actual he- 
liostat locations in the optimized field and to compute in detail the 
performance to be expected of the defined field. The range of capa- 
bilities of the available optimization and performance codes is de- 
scribed. The role of the optimization code in the definition of the 
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pilot plant is specified, and a complete description of the optimiz- 
ation process itself is given. The detailed cost model used by the 
optimizer for the commercial system optimization is presented in 
the form of equations relating the cost element to each of the fac- 
tors that determine it. The design basis for the commercial system 
is presented together with the rationale for its selection. The devel- 
opment of the individual heliostat performance code is presented. 
Use of the individual heliostat code in a completed study of receiv- 
er panel power under sunrise startup conditions is described. The 
procedure whereby performance and heliostat spacing data from 
the representative commercial-scale system are converted into coef- 
ficients of use in the layout processor is described, and the actual 
procedure used in the layout processor is described. Numerous spe- 
cial studies in support of the pilot plant design are described. 
(LEW) 


4695 (SAND—80-8181) Corrosion of alloys in molten 
nitrates. First annual report, May 5, 1980-June 30, 1981. Os- 
teryoung, R.A. (Buffalo Univ. Foundation, Inc., NY (USA); 
State Univ. of New York, Buffalo (USA). Dept. of Chemis- 
try). Sep 1982. Contract AC04-76DP00789. 84p. NTIS, PC 
A05/MF AO01. Order Number DE83001156. 

Experimental studies of the behavior of metal ions and var- 
ious metals, from the viewpoint of their corrosion, in molten nitrate 
salts at elevated temperatures of 500 to 600°C are described. The 
glassy carbon electrode was evaluated as an indicator electrode for 
the study of metal solute ions in molten nitrates. Other indicator 
electrodes of platinum and gold were also investigated. The corro- 
sion behavior of iron, nickel, and Incoloy 800 were examined using 
such electrochemical data as open circuit potential vs. time and cur- 
rent vs. potential curves. Qualitative tests were made of reactions in 
the melt of chromium or chromium trioxide. (LEW) 


4696 (SAND—82-0521) 1981 annual report of the Coo- 
lidge solar irrigation project. Torkelson, L.; Larson, D.L. 
(Sandia National Labs., Albuquerque, NM (USA); Arizona 
Univ., Tucson (USA). Dept. of Soils, Water and Engineer- 
ing). Jun 1982. Contract AC04-76DP00789. 112p. NTIS, PC 
A06/MF AO1. Order Number DE83001853. 

Portions of document are illegible. 

The Coolidge Solar Irrigation Facility at Coolidge, Arizona 
consists of a 2140.5-m? (23,040-ft?) line-focus collector subsystem, a 
113.6-m* (30,000 gal) thermal storage subsystem, and a 150-kW/sub 
e/ power generation unit. The purpose of this document is to 
report the performance of the facility and its operational and main- 
tenance requirements. This document covers the period of time 
from 1 September 1980 through 31 August 1981. 


4697 (SAND—82-8028) Protective coatings for alloys in 
contact with molten drawsalt (NaNO3-KNOs). Carling, R.W.; 
Bradshaw, R.W.; Mar, R.W. (Sandia National Labs., Liver- 
more, CA (USA)). 1982. Contract AC04-76DP00789. 
17p. NTIS, PC A02/MF A01. Order Number DE83002505. 

Molten drawsalt (NaNOs-KNOs) is being considered as the 
energy transfer and storage medium for many solar central receiver 
applications. In an effort to reduce the cost of the containment ma- 
terial while maintaining corrosion resistance, alloys with aluminide 
coatings have been examined while in contact with molten drawsalt 
for more than 6000 hours at 600°C. The alloys examined were 2-1/ 
4 Cr-1 Mo, 5 Cr-1/2 Mo, and 9 Cr-1 Mo low-alloy steels, and 316 
stainless steel. The results show a steady, albeit slow, net weight 
loss over the course of the experiment. The weight loss has been 
attributed to spalling of AlOs from the surface (the occurrence of 
AlOs is a result of the aluminizing process) and dissolution of cor- 
rosion products NaAlO2. and/or NaFeQO. during post-immersion 
handling. Scanning electron micrographs of exposed surfaces re- 
vealed little or no corrosion of the base metal. It has been conclud- 
ed that aluminide coated alloys could provide significant cost sav- 
ings (approx. 50%) relative to Incoloy 800, and provide at least 
equivalent corrosion resistance. 
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1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


(DOE/CS/80002—T1-Vol.1) Study of domestic 
calihiiet:Ineamaeiadinad aekie Gitaeenentn ents 
sion (OTEC) commercial development. Volume L Eesnenfe 
impacts. (Faucett (Jack) Associates, Inc., Chevy Chase, MD 
(USA)). 22 Dec 1981. Contract AC01-80CS80002. 100p. 
NTIS, PC A05/MF AO01. Order Number DE83001111. 

Portions of document are illegible. 

This analysis identifies the economic impacts associated with 
OTEC development and quantifies them at the national, regional, 
and industry levels. It focuses on the effects on the United States’ 
economy of the domestic development and utilization of twenty- 
five and fifty 400 MWe OTEC power plants by the year 2000. The 
methodology employed was characteristic of economic impact anal- 
ysis. After conducting a literature review, a likely future OTEC 


identify the industries affected by OTEC development; an econom- 
ic profile was constructed for each of these industries. These pro- 
files established an industrial baseline from which the direct, indi- 
rect, and induced economic impacts of OTEC implementation 
could be estimated. Each stage of this analysis is summarized; and 
the economic impacts are addressed. The methodology employed in 
estimating the impacts is described. 


(DOE/CS/80002—T1-Vol.2) Study of domestic 


(Faucett ( Associates, , Chevy Chase, MD 
(USA)). 22 Dec 1981. Contract ACO1- 80CS80002. 163p. 
NTIS, PC A08/MF A0O1. Order Number DE83001112. 

Portions of document are illegible. 

Econoimc profiles of the industries most affected by the con- 
struction, deployment, and operation of Ocean Thermal Energy 
Conversion (OTEC) powerplants are presented. Six industries 
which will contribute materials and/or components to the construc- 
tion of OTEC plants have been identified and are profiled here. 
These industries are: steel industry, concrete industry, titanium 
metal industry, fabricated structural metals industry, fiber glass-re- 
inforced plastics industry, and electrical transmission cable wn 
The economic profiles for these industries detail the industry's his- 
tory, its financial and economic characteristics, its technological 
and production traits, resource constraints that might impede its op- 
eration, and its relation to OTEC. Some of the historical data col- 
lected and described in the profile include output, value of ship- 
ments, number of firms, prices, employment, imports and exports, 
and supply-demand forecasts. For most of the profiled industries, 
data from 1958 through 1980 were examined. In addition, profiles 
are included on the sectors of the economy which will actualy con- 
struct, deploy, and supply the OTEC platforms. 


4700 (DOE/ET/21002—T24) OTEC support services. 
Quarterly technical progress report No. 18, 15 August 1982- 
14 November 1982. VSE ¢ SE Corp., Alexandria, VA (USA)). 
Nov 1982. Contract AC02-78ET21002. ilp. NTIS, 
A02/MF A01. Order Number DE83002964. 

After a brief description of the technical engineering and 
management support services for the OTEC Program and of the 
task objectives, technical progress is reported in the areas of: 
survey, analysis, and evaluation; program technical monitoring; and 
transmission subsystem subsytem considerations. (LEW) 


4701 (ORNL/SUB—7613/2) Development of the mist 
flow process. Final report. Ridgway, S.L.; Hammond, R.P.; 
Lee, C.K.B. (R and D Associates, Marina del Rey, CA 
(USA)). Oct 1981. Contract W-7405-ENG-26. 9p. (TR- 
RDA—110901-003). NTIS, PC A02/MF AOl. Order 
Number DE83000873. 

The Mist Flow Ocean Thermal Energy Process is a practical 
method for exploiting the ocean temperature difference without 
using heat exchangers or large vapor turbines. Warm ocean surface 
water is sprayed upward into the bottom of an evacuated vertical 
duct. Vapor flashes from the sprayed water droplets and drags 
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them upward as it proceeds to the top of the duct. There the vapor 
is condensed by cold water obtained from the depths. The validity 
of the concept has been demonstrated in a set of experiments con- 
ducted in a 4-meter tall transparent test column of 23 x 36 cm cross 
section. The coupling between the vapor and the droplets remained 
strong as energy equivalent to over 60 meters of lift was transferred 
from the vapor to the water droplets. 


4702 (SERI/TP—252-1415) Study of falling-jet flash 

Kreith, F.; Olson, D.A.; Bharathan, D.; Green, 
H.J. (Solar Energy Research Inst., Golden, CO (USA)). 
Nov 1982. Contract AC02-77CH00178. 15p. NTIS, PC 
A02/MF A0O1. Order Number DE83002462. 

Experimental results of flash evaporation from sheets of 
water, 3.2 mm and 6.3 mm thick and 27.9 cm wide, falling freely in 
the presence of their own vapor, are reported. With no flashing the 
jets fall in coherent sheets, but with flashing the jets were observed 
to spread and break up into droplets. Flashing was characterized by 
an effectiveness parameter, which was found to increase with in- 
creasing water temperature and jet length. Variations in water flow 
rate and heat flux did not influence the effectiveness appreciably. 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 4601, 4638, 5409, 5431, 5432, 5433, 5434, 
5436, 5470, 5484 


4703 (ANL/SDP—12) Reliability and design guidelines 
for combined solar-space-heating and domestic hot-water sys- 
tems. Wolosewicz, R.M.; Vresk, J. (Argonne National Lab., 
IL (USA)). Jul 1982. Contract W-31-109-ENG-38. 79p. 
NTIS, PC A05/MF A0O1. Order Number DE83003341. 

Concepts of combined solar space-heating and domestic hot 
water (DHW) systems, and techniques for development of such sys- 
tems are summarized for engineers and designers. Minimum instru- 
mentation requirements for determining whether such system are 
operating properly are discussed, as are start-up and trouble shoot- 
ing. However, detailed information on design, sizing, and installa- 
tion are not included. Flat plate and tubular collector modules and 
generic drain-back systems that use them are analyzed by means of 
block-type reliability diagrams. System reliability results, based on a 
6 h/d duty cycle, are given for five collector array sizes, in terms 
of mean time between failures. The duty-cycle analysis approach 
can be similarly applied to other operating cycles. 


4704 (BMFT-FB-T—82-137) Prototype solar houses. A 
study for the scientific aim and the possibilities of a research- 
and development-project. Bundschuh, V.; Grueter, J.W.; 
Kleemann, M.; Meliss, M.; Stein, H.J.; Wagner, H.J.; Dit- 
trich, A.; Pohlmann, D. (Bundesministerium fuer Forschun; 
und Technologie, Bonn (Germany, F.R.)). Aug 1982. 74p. 
(In German). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE82751106. 

The project study is concerned with the aims and feasibility 
of a project ‘Mustersolarhaeuser’, solar prototype houses for solar 
hot water preparing and solar heating of private houses. It explains 
what is to be understood of solar prototype houses and some proto- 
type units will be presented. The possible statements and precondi- 
tions for the project will be discussed together with a cost evalua- 
tion. The study refers to the ‘Zukunftsinvestitionenprogramm 
(ZIP)’, the program for investigations for the future, of the govern- 
ment of the German Federal Republic and the possibilities for a 
solar hot water project in public buildings. At last the aims of the 
‘Zentralstelle fuer Solartechnik (ZfS)', the center for solar technol- 
ogy, are described, which shall attend to the solar plants in practi- 
cal and scientific questions. 


4705 (CONF-8106253—, pp 83-90) Integrating wood 
and solar heating systems. Sparks, R.K. (Solar Development 
Inc., Pocatello, ID). 1981. NTIS, PC A07/MF AO1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

; The solar system gives continuing savings year round while 
the wood gives a low cost backup that keeps the overall cost of the 
system down. The solar system saves the amount of wood and su- 
pervision that must be furnished year after year with a fireplace or 
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stove. It provides year round hot water and heat at low yearly 
cost. It allows the use of wood with less pollution and creosote. 
The wood allows a lower initial cost, as well as being an inexpen- 
sive backup for times when there is no sun. By combining the sys- 
tems one may use the advantages of both systems while reducing 
the disadvantages. 


4706 (DOE/CS/31499—T2) Integrated solar heating, 
cooling, and hot-water system for University City High 
School, San Diego, California. Final report. (San Diego Uni- 
fied School District, CA (USA)). 1982. Contract FC03- 
77CS31499. 419p. NTIS, PC A18/MF A0O1. Order Number 
DE82020993. 

Portions of document are illegible. 

This active hydronic system for solar heating, absorption 
cooling, and water heating uses 17,532 ft? of concentrating collec- 
tors. The storage capacity is 88,800 gallons. The system schematics 
and operation and maintenance instructions are included. 


4707 (DOE/CS/35122—T1-Vol.1) Final report for ap- 
plication of solar energy to industrial drying of soybeans. 
Phase III. Performance evaluation. Hall, B.R. (Teledyne 
Brown Engineering, Huntsville, AL (USA). Systems Div.). 
31 Oct 1979. Contract AC05-76CS35122. 295p. NTIS, PC 
A13/MF AO1. Order Number DE83001288. 

Portions of document are illegible. 

A 15-month performance evaluation was conducted on a 
solar system designed and constructed to augment the industrial 
drying of soybeans at the Gold Kist, Inc., extraction plant in Deca- 
tur, Alabama. The plant employs three oil-fired, continuous-flow 
dryers of 3000 Btu/hr each. The solar system consists of 672 So- 
laron air collectors that temper the airflow into the existing dryers. 
The solar system was operated for 1752 hr on 290 days during the 
15-month period without a single failure sufficient to cause shut- 
down. No interference with normal plant operations was experi- 
enced. Maintenance of the solar system, consisting of service to the 
air handling unit, cleaning of collector glazing, and minor duct 
repair, totaled $1564. System utilization for the 15-month period 
was only 46.3%. This was primarily due to daytime routine mainte- 
nance performed on the conventional drying and processing equip- 
ment. The solar fraction was not large enough to justify mainte- 
nance shift changes. The 1215 m? (13,104 ft?) of collection area 
supplied 1.04 x 10?? J (986.54 x 10° Btu). At a more realistic utiliza- 
tion of 95%, the system would have delivered 2.13 x 10'2 J (2024 x 
10° Btu), representing 13,600 gal of No. 5 fuel oil. An average col- 
lector efficiency of 26.2% was experienced. 


4708 (DOE/CS/35122—T1-Vol.2) Preliminary design 
report for application of solar energy to industrial drying of 
soybeans. Volume II. Technical. (Teledyne Brown Engineer- 
ing, Huntsville, AL (USA). Systems Div.). 14 Jan 1977. 
Contract AC05-76CS35122. 282p. NTIS, PC A13/MF AO1. 
Order Number DE83002208. 

Portions of document are illegible. 

The Gold Kist, Inc. extraction plant at Decatur, Alabama, 
employs three large continuous flow dryers for storage and for 
processing. The solar system that has been designed consists of 672 
Solaron air collectors to temper the airflow into the existing 
dryer(s). The 1215 m? (13,104 ft?) of collection area are expected to 
supply about 3.9 TJ/yr (3.7 x 10° Btu/yr) representing about 27,000 
gal of No. 5 fuel oil currently used in the drying operations. Since 
the solar system contributes about 6% of the annual energy con- 
sumption for one dryer, no thermal energy storage system is re- 
quired. Interface with the existing facility is simply accomplished 
by three ducts which perforate the dryer house and inject solar 
heated air into dryer inlet airflow; there is no mechanical coupling 
between the dryers and the solar ducting system. A data acquisition 
system that provides data in several different forms has been de- 
signed to evaluate system performance. Manufacturers’ data veri- 
fied and extended by computer simulations and analysis indicate 
that the solar collectors of the solar drying system will operate at 
an essentially constant annual efficiency (some 52%). Additional 
analyses indicate that, with the solar drying system, the time-vary- 
ing nature of the solar energy input will have no unwanted impact 
on the operation of the nominal bean drying process. 
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4709 (DOE/CS/35122—T1-Vol.2-App.) Preliminary 
design report for application of solar energy to industrial 
pecs gt Ben ng Technical. Appendix I. Struc- 

tural calculations. (Teledyne Brown Engineering, Hunts- 
ville, AL (USA)). 14 Jan 1977. Contract AC05-76CS35122. 
95p. NTIS, PC A05/MF A01. Order Number DE83000958. 

Portions of document are illegible. 

A set of working calculations is provided for the design of 
structure to support the solar panels of an industrial solar dryer. 
(LEW) 


4710 (DOE/R5/10296—T1) Design, effectiveness, and 
construction of passive-thermal-control roofing shingles. Tech- 
nical final report. Wolf, L. Jr. (Wolf (Ludwig, Jr.), Crystal 
Lake, IL (USA)). Sep 1982. Contract FG02-81R510296. 
6lp. NTIS, PC A04/MF A0O1. Order Number DE83001465. 

The concept of a passive thermal control roofing shingle, 
which is a shingle that reflects the summer sun and absorbs the 
winter sun, is discussed. Such a shingle will reduce summer cooling 
and winter heating costs and conserve electricity and natural gas or 
heating oil. Design calculations indicate that it is possible to design 
shingles for particular latitudes and styles of roof which absorb 
nearly all of the winter solar energy and reflect nearly all of the 
summer solar energy. Calculations of the energy savings and cost 
effectiveness of the passive thermal control roofing shingle indicate 
that it is most cost effective on all south facing pitched roofs re- 
gardless of heating fuel type, and on flat or east or west facing 
roofs that are heated with costly fuels such as electricity or heating 
oil. The shingle is most effective on poorly insulated structures. If 
the cost of the shingle is about one dollar per square foot it will be 
cost effective in these applications. Additional calculations demon- 
strate the feasibility of using the passive thermal control roofing 
shingle in conjunction with a heat pump to pump heat absorbed by 
the shingle into a well insulated structure. Construction of a variety 
of models of the passive thermal control roofing shingle illustrate 
numerous alternate methods of manufacture. A profile extruded, 
plastic, glazed shingle appears to be the most promising approach. 
Additionally, extruded plastic reflector assemblies of various kinds 
could be added to existing shingled roofs. Use of a glazed shingle 
can increase the effectiveness of the passive thermal control roofing 
shingle by reducing convective heat losses. 


4711 (DOE/R6/12322—T1) Solar lumber kilns: design 
ideas. Robbins, A.M. (New Mexico Univ., Albuquerque 
(USA). New Mexico Energy Research and Development 
Inst.). [nd]. Contract FG46-81R612322. 19p. NTIS, PC 
A02/MF AO1. Order Number DE83000969. 

A solar kiln and its advantages are described. Drying funda- 
mentals, design factors, and economics are discussed. Three operat- 
ing solar kilns are described. 


4712 (EUR—7704/1-EN) Conception, construction, and 
validation of the solar pilot test facilities. Final report. 
(Comite Scientifique et Technique de I’Industrie du Chauf- 
fage, de la Ventilation et du Conditionnement d’Air, Paris 
(France)). 1982. 15lp. European Community Information 
Service, 2100 M Street, N.W., Washington, DC 20037. 

A laboratory installation consisting of a real solar heating 
system complete with its collectors, storage, controls, and piping, 
with the solar collectors subject to actual weather conditions and 
the system load provided by a simulator capable of producing a 
typical house load interactive with the weather conditions is called 
a pilot test facility (PTF). It has been agreed by the Commission of 
European Communities that each member country should have two 
separate solar and load simulation systems, one identical for each 
country, and the other being a nationally designed installation in 
each country. Each installation is represented by a real part as well 
as a physical simulator which replaces an amputated part. The 
physical characteristics of the PTF's and their control systems are 
illustrated and specified, and the central control system software is 
discussed. Finally, trials and operational validation of PTF’s are de- 
scribed. (LEW) 


14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


4713 (EUR—7704/2-EN) Detailed design of construc- 
tion of the solar pilot test facilities. Final report. on 
Scientifique et Technique de 1’Industrie du ‘vee la 
Ventilation et du Conditionnement d’Air, Paris (France)). 
1982. 209p. European Community Information Service, 
2100 M Street NW, Washington, DC 20037. 

Portions of document are illegible. 

Solar Pilot Test Facilities 8) are considered as a means 
of validating solar system models. The PTF’s simulate both the 
building loads and the solar heating systems. Eight PTF’s are to be 
constructed and tested in 8 countries of the European Community. 
In each there will be two systems - a reference system that is the 
same for all countries, and a nationally designed system. The princi- 
ples, specifications, and design proposals are given for the reference 
system, its interface with the load simulator, cooling system, and 
central control system (microprocessor-based). (LEW) 


4714 (EUR—7709-EN) Development of evaporative- 
cooling packing. Final report. Cale, S.A. (Watermeyer- 
Legge-Piesold and Uhlmann, Ashford, Kent (UK)). 1982. 
177p. European Community Information Service, 2100 M 
Street, NW, Suite 707, Washington, DC 20037. 

Portions of document are illegible. 

The aim of the research reported was to investigate and 
evaluate evaporative cooling tower packings, test existing and new 
packs, and publish heat transfer characteristics and airflow resist- 
ance figures in a comparable form. The field of study was to be 
oriented towards packs suitable for small towers. Results of a refer- 
ence search are presented, followed by details of freely available 
materials which have been used in cooling tower packing. Ap- 
proaches were made to a large number of commercial organizations 
who supply either cooling tower pack or complete cooling towers, 
and those packs for which details were provided are discussed, and 
their performance is presented. Investigations were also made into 
the use of new materials and configurations which have not as yet 
been utilized as cooling tower pack. It is demonstrated that experi- 
ment is the only technique currently available to determine the per- 
formance of the wide variety of packs. (LEW) 


4715 (LA—9470-PR) Solar-energy research at Los 
Alamos. Progress report, January 1, 1981-March 31, 1981. 
Reisfeld, S.K.; Neeper, D.A. (Los Alamos National Lab., 
NM (USA)). Sep 1982. Contract W-7405-ENG-36. 84p. 
NTIS, PC A05/MF A0O1. Order Number DE83002305. 

Portions of document are illegible. 

Progress of the Los Alamos Solar Group is reported for the 
period January 1-March 31, 1981 in the following areas: passive/ 
hybrid systems research, collector and materials research, salt gra- 
dient solar pond studies, and technical support to the Department 
of Energy, Office of Solar Heat Technologies. 


4716 (LBL—14947) Convection coefficients at building 
surfaces. Kammerud, R.C.; Altmayer, E.; Bauman, F.; 
Gadgil, A.; Bohn, M. (Lawrence Berkeley Lab., CA 
ye Sep 1 1982. Contract AC03-76SF00098. “isp. (CONF- 
820940—7). D. Order Number DE83002572. 
From Passive and hybrid solar energy update conference; 
Washington, DC, USA (15 Sep 1982). 

Correlations relating the rate of heat transfer from the sur- 
faces of rooms to the enclosed air are being developed, based on 
empirical and analytic examinations of convection in enclosures. 
The correlations express the heat transfer rate in terms of boundary 
conditions relating to room geometry and surface temperatures. 
Work to date indicates that simple convection coefficient calcula- 
tion techniques can be developed, which significantly improve ac- 
curacy of heat transfer predictions in comparison with the standard 
calculations recommended by ASHRAE. 


4717 (NP—2906025) Utilization of solar energy by pho- 
tothermal conversion. Hesse, R. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich Bergbau und Geowissens- 
chaften). 30 Jun 1979. 528p. (In German). NTIS (US Sales 
Only), PC A23/MF A0O1. Order Number DE82906025. 


Thesis. 
Optimization of solar collectors under the stochastic environ- 
mental conditions of solar radiation, weather, ambient temperature, 
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shadow, and materials characteristics (absorption and reflection 
constants) is described. Tables and methods of calculation are pre- 
sented. Collector behaviour on a heat exchanger basis is used as a 
model for calculation. On the other hand, the parameters of heat 
consumption and heat storage are considered. The design of solar 
collectors and their integration in different types of buildings. A 
rentability analysis is presented which contains an investment calcu- 
lation and a plan for amortisation. 


4718 (NZERDC-P—63) Integrated solar water heating 
system. Jones, K. (New Zealand Energy Research and De- 
velopment Committee, Auckland). Aug 1982. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE83900328. 

The objective of the project reported was to produce a total 
integrated solar water heating system design that would be accept- 
able to the widest possible market. The role of solar energy in 
water heating is assessed, and the three parts of the investigation 
are described: design of the total system, the collector panel, and 
problems and solutions involved in installation. (LEW) 


4719 (SAND—82-1159) Safety-analysis report. MISR 
qualification test system and test site (Modular Industrial 
Solar Retrofit Project). Alvis, R.L. (Sandia National Labs., 
Albuquerque, NM (USA)). Sep 1982. Contract AC04- 
76DP00789. 72p. NTIS, PC A04/MF AO1. Order Number 
DE83002530. 

Portions of document are illegible. 

The basic Modular Industrial Solar Retrofit (MISR) system 
has only thermal energy output, incorporates only line-focus type 
solar collectors, is modular in design, and is capable of operating in 
an unattended mode. The purpose of the reported safety analysis is 
to address (1) the potential hazards to the health and safety of the 
public and Laboratory personnel at Sandia National Laboratories, 
where qualification testing is to be done, and (2) the adequateness 
of the protection provided to environment, personnel, and property 
resulting from the operation and testing of the MISR qualifications 
test system (QTS). All potential hazards of the MISR systems not 
routinely encountered and/or accepted by the general public are as- 
sessed. These include hazards related to hot surfaces and heat trans- 
fer fluids and rotating machinery and optical hazards. Safe operat- 
ing procedures and emergency procedures are discussed. (LEW) 


4720 (SERI/TP—254-1721) Empirical validation of 
building energy-analysis simulation programs: a status report. 
Judkoff, R.; Wortman, D.; Burch, J. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Sep 1982. Contract 
AC02-77CH00178. 9p. (CONF-820940—5). D. Order 
Number DE8300i265. 

From Passive and hybrid solar energy update conference; 
Washington, DC, USA (15 Sep 1982). 

Portions of document are illegible. 

Under the auspices of the DOE Passive/Hybrid Solar Divi- 
sion Class A Monitoring and Validation Program, SERI has en- 
gaged in several areas of research in fiscal year 1982. This research 
has included: (1) development of a validation methodology, (2) de- 
velopment of a performance monitoring methodology designed to 
meet the specific data needs for validation of analysis/design tools, 
(3) construction and monitoring of a 1000-ft? multizone skin-load- 
dominated test facility, (4) construction and monitoring of a two- 
zone test cell, and (5) sample validation studies using the DOE-2.1, 
BLAST-3.0, and SERIRES-1.0 computer programs. The status of 
these activities is reported and the validation methodology and the 
Class A data acquisition capabilities at SERI are described briefly. 


4721 (TVA/OP/ECR—82/23) Nashville solar-water- 
heater demonstration project: monitoring data analysis. Inter- 
im report, April 1981-May 1981. (Tennessee Valley Authori- 
ty, Chattanooga (USA). Div. of Energy Conservation and 
Rates). Dec 1981. 42p. NTIS, PC A03/MF AOl1. Order 
Number DE83900175. 

The performances of the ten monitored solar domestic water 
heating systems in the Nashville program were monitored during 
April and May of 1981. The quantities measured and recorded were 
(1) solar energy contribution to the water stream, (2) total energy 
contribution to the water stream, (3) gallons of hot water used, and 
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(4) electrical power consumed by the electrical elements, solar loop 
pump(s), and differential controller. The average savings to the cus- 
tomer based on 28 days of data for April was 200 kWh. This sav- 
ings was worth $8.85 at the April 2, 1981 power rate of $0.04157/ 
kWh. The average hot water consumption of each family for this 
one-month period was 82.8 gallons per day with a daily per person 
usage of 23.0 gallons. Solar energy supplied 50 percent of the ther- 
mal energy delivered to the customer for the month of April. The 
electrical demand, compared to an analytical model of a conven- 
tional electric water heater that delivered the same thermal load, 
was reduced without the use of a load management device. The 
average savings to the customer based on 29 days of data for May 
was 172 kWh. This savings was worth $7.65 at the April 1981 
power rate. The average hot water consumption of each family for 
this one-month period was 78.1 gallons per day with a daily per 
person usage of 21.1 gallons. Solar energy supplied 46 percent of 
the thermal energy delivered to the customer for the month of 
May. The electrical demand was also reduced in May compared to 
an analytical model of a conventional electric water heater that de- 
livered the same thermal load. 


4722 (TVA/OP/ECR—82/39) Nashville solar-water- 
heater demonstration project. Monitoring data analysis. Inter- 
im report, June 1981-August 1981. (Tennessee Valley Au- 
thority, Knoxville (USA)). Jan 1981. 56p. NTIS, PC A04/ 
MF AO1. Order Number DE83900171. 

The performances of the 23 monitored solar domestic water 
heater systems (SDWHS) in the Nashville program were monitored 
during June through August of 1981. Instrumentation recorded data 
at 15-minute intervals and transmitted these data every day over 
conventional telephone lines to be translated and stored on comput- 
er tape for later analysis. The quantities measured and recorded 
were (1) solar thermal load supplied to the water stream, (2) total 
thermal load supplied to the water stream by the SDWHS, (3) gal- 
lons of hot water used, and (4) total electrical load used for the 
electrical elements, solar loop pump(s), and differential controller. 
These data were analyzed by computer to produce monthly re- 
ports, which included daily and total summaries for each customer. 
A summary of three months of data collected in Nashville, Tennes- 
see is presented. The measured monthly electric kWh used by the 
average solar system is compared to the calculated electric kWh 
used by a conventional electric water heater (CEWH) that was as- 
sumed to be 80% efficient and delivered the same thermal load. 
The current electric rate charged by Nashville Electric Service 
during the three months ($0.04157/kWh) was used to determine the 
savings. 


4723 (TVA/PUB—83/10) Performance of eight Mem- 
phis 1000 solar water heaters with external heat exchangers 
for the period October 1979 to September 1980: analysis of 
monitoring data. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Conservation and Rates). 1980. 54p. 
NTIS, PC A04/MF A0O1. Order Number DE83900182. 

Portions of document are illegible. 

The performance of eight solar water heating systems in the 
TVA Memphis 1000 program were monitored with instrumentation 
that was visually read daily during the period October 1979 to Sep- 
tember 1980. The quantities measured and recorded were: (1) solar 
energy contribution to the water heating; (2) gallons of hot water 
used; (3) electrical power consumed by the booster tank heater ele- 
ments; (4) pump run times; and (5) heater element run time. These 
data were analyzed by computer to produce 4-page monthly re- 
ports on each customer. The average yearly customer energy 
saving was 2676 kWh which was worth $83 at the October 1979 
power rate of 0.031 $/kWh and $103 at the September 1980 rate of 
0.0385 $/kWh. These savings were 15% less than predicted by the 
FCHART computer program. The yearly average hot water con- 
sumption of 7 customers was 81 gallons per day with a daily per 
person usage of 21.8 gallons. These usages are somewhat higher 
than expected and may be due to a delivery temperature lower than 
140°F which would cause increased consumption. One customer 
was thought to have a system problem based on a comparison with 
other customers of pump run times and solar contribution to the 
water heating. A differential controller problem was strongly sus- 
pected. An economic analysis was performed knowing the system 
performance and economic parameters. A 9-year payback was cal- 
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culated when defined as the years until fuel cost savings equal the 
mortgage principal minus the tax credit. The present value of the 
cumulative solar savings was $783. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 4702, 4715 


4724 (BMFT-FB-T—82-104) Tests with concentrating 
collectors. Kraft, M. (Bundesministerium fuer Forschun 
und Technologie, Bonn (Germany, F.R.)). Jul 1982. 82p. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE82750879. 

After finishing the development of the collector module HE- 
LIOMAN 3-32/A, 6 collector modules have been manufactured. 
The experiences gained during manufacturing, e.g. control and 
quality plans, are a first basis for the set-up of a series production. 
Afterwards the 6 collector modules were installed and tested at the 
solar energy test centre at Getafe, Spain, that has been built up by 
the firms AUXINI (Spain) and M.A.N. Also a control and supervi- 
sion unit, similar to the ones used in other projects, like SONNT- 
LAN, STEP 100, IEA-DCS 500 kWe, has been installed in order 
to work out the operational characterisitcs of the collector module 
in large solar farm plants. Besides tests with the collector loop, sev- 
eral component tests have been performed. 


4725 (BNL—51431, pp 57-64) Fabrication of selected 
advanced photovoltaic material options. Lawrence, K.; 
Morgan, S. (Solar Energy Research Inst., Golden, CO). 
1980. NTIS, PC A09/MF AO1. Contract AC02-76CH00016. 

From Potential environmental problems of photovoltaic 
energy technology workshop; Upton, NY, USA (18 Jun 1980). 

A life-cycle environmental screening study of several select- 
ed advanced material cell fabrication options is presented. A brief 
overview is presented of cadmium sulfide preparation; fabrication 


of front-wall CdS/CueS cells; an advanced option for preparation 
of polycrystalline silicon; fabrication of three polycrystalline silicon 
cell options; and cell metallization, antireflective coating intercon- 
nection, and encapsulation. (KRM) 


4726 (DOE/AL/12032—3) Further development of a 
low-cost solar panel. Final report, September 30, 1980-March 
30, 1982. Muller, T.; Sullivan, J. (Acurex Corp., Mountain 
View, CA (USA). Alternate Energy Div.). Jul 1982. Con- 
tract AC04-79AL12032. 99p. (ALO—2032-3). NTIS, PC 
A05/MF AO01. Order Number DE83002875. 

Portions of document are illegible. 

The low-cost solar panel (LCSP) is a liquid-heating flat-plate 
collector fabricated with thin polymer films in high-speed produc- 
tion processes. The primary objective of the work reported was to 
concentrate on the materials requirements and to work toward 
commercialization of the LCSP concept. Tasks included a rigorous 
material search, survivability testing of possible solar panel materi- 
als, bonding and adhesive testing of the most likely candidate mate- 
rials, and the fabrication of a full-scale prototype solar collector. 
(LEW) 


4727 (DTH-LV-MEDD—118) Solar air heaters and 
ground heat storage. Kielsgaard Hansen, K. (Danmarks Tek- 
niske Hoejskole, Lyngby. Lab. for Varmeisolering). Mar 
1982. 166p. (In Danish). NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE82751027. 

Formalized expressions of the effect of various solar air heat- 
ers in stationary conditions are described in known weather situa- 
tions and incident temperature. Five solar collector types are com- 
pared with regard to the absorber efficiency and the type with an 
absorber provided with fins downwards is found to be the best. An 
experimental roof solar collector was tested combined with the 
ground volume beneath a residential villa used as a heat store. Ex- 
perimental and calculated results prove that 22 m? rood collector 
combined with ground heat storage and heat pumps can heat the 
experimental air volume through the heating season. The measured 
average temperature in the heat store during 25 days is compared 
to theoretical results for heat losses from ground heat storage under 
a house calculated by the Lund University. 
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4728 (ETEC-TDR—82-13) Solar-collector silicone hose 
life test. Donohue, H.F.; Morse, R.L. Techno! 
Engineering Center, Canoga Park, CA (USA)). 11 

1982. Contract AC03-76SF00700. 13p. NTIS, PC 

A01. Order Number DE83002236. 

A life-cycle test of the recommended silicone hose installa- 
tion was performed to verify that this configuration would protect 
the integrity of the system. The test rig was filled with inhibited 
water which was circulated through the test article. The water was 
alternately heated and pressurized and then cooled to simulate day 
and night operation in Arizona. The test indicated that the recom- 
mended modification would provide an economical and long-range 
solution to the problem. 


4729 (STU—79-6392) Energy gain by improved thermal 
stratification in a heat sink for small solar collectors. Theo- 
retical investigation. Berglind, T. (Styrelsen foer Teknisk Ut- 
veckling, Stockholm (Sweden)). Nov 1980. 184p. (In Swed- 
ish). NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE82750790. 

Portions of document are illegible. 

The aim of the project was to assess the energy gain from a 
thermal stratifier in a solar collector system. A computer model of 
the system was designed. The model for the storage mechanisms in 
the heat sink followed the isothermal element type where due 
regard was taken to heat conduction in the tank and heat losses to 
the environment. The collector system consisted of ia. flat collec- 
tors and water filled radiators and floor loops. Weather data for 
Stockholm 1971 from the Swedish Meteorogical and Hydrological 
Institute were used. Two cases of stratification in the tank were 
compared: complete mixing and ideal stratification which corre- 
sponds to the minimum and maximum possible energy gain respec- 
tively. The relative energy gain improvement between complete 
mixing and ideal stratification is the upper limit for the actual 
energy gain improvement with a thermal stratifier. A number of 
different cases were calculated where different parameters were 
varied and resulted in an energy gain improvement from between 
20 to 30%. In the literature the actual improvement has been esti- 
mated to be 5 to 10%. 


4730 (TVA/OP/ECR—82-30) Energy Use Test Facility: 
CAC-DOE solar air heater test report. (Tennessee Valley 
Authority, Chattanooga (USA). Div. of Energy 

tion and Rates). Nov ero81. 59p. NTIS, PC A04/MF AOI. 
Order Number DE83900162. 

The solar air heater testing demonstrated an attractive appli- 
cation for residential space heating, especially appealing to the do- 
it-yourself market. Simple improvements in construction, such as 
caulking of the glazing, could increase collector performance at 
little cost. The operating cost of the fan was insignificant, being less 
than $0.05/week. Tested in its as-shipped configuration at 96.1 cfm 
(3 cfm/ft?), the useful energy delivered averaged 20,000 Btu/day 
for six days in December. The electrical consumption of the fan 
was approximately 1 kWh. Doubling the flowrate did not increase 
collector performance appreciably. A TRNSYS computer simula- 
tion model for this solar air heater design was validated by compar- 
ing the measured test data on January 4, 1981 with calculated 
values. TRNSYS predicted the measured collector outlet tempera- 
tures within +- 1.2°F and the energy delivered within +- 3%. The 
excellent agreement was obtained by adjusting the collector loss co- 
efficient to an unrealistically low value; therefore, a parametric 
study is recommended to determine the model sensitivity to vary- 
ing different parameters. A first-order collector efficiency curve 
was derived from the TRNSYS simulations which compared well 
with the curve defined by the clear-day measured data. In addition, 
a linear equation for the monthly efficiency that allows a calcula- 
tion of energy savings for any location was derived from simulated 
data. The annual energy delivered by the air heater is calculated for 
three cities using hourly TRNSYS simulations and Typical Mete- 
orological Year (TMY) data. The approximate cost of materials for 
the heater is $144 maximum. Discounting 40% for the federal tax 
credit, the cost is $86. Based on 1981 electrical rates of $0.04/kWh, 
2-1/2 to 3 heating seasons are required to pay back the initial cost 
of one collector in the TVA region. 
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4731 (UPTEC—8194-R) Characterization and stability 
tests of selectively absorbing oxides on stainless steel. Karls- 
son, T.; Valkonen, E.; Karlsson, B. (Uppsala Univ. 
(Sweden). Fysiska Institutionen). Oct 1981. 19p. NTIS (US 
Sales Only), PC A02/MF AO0Ol. Order Number 
DE82750794. 

Selectively absorbing surfaces have been produced on ferri- 
tic stainless steel. Four different methods have been tested and 
compared: 1. Thermal oxidation, 2. Chemical coloration in acid 
bath, 3. Oxidation in sodium dichromate melt and, 4. Ebonol SS 
treatment. Method 2. gives the highest selectivity, 1. and 3. the best 
high temperature stability. All four methods have very good corro- 
sion resistance and long- term stability. 


4732 (UPTEC—8196-R) Optimization of metal-based 
multi-layers for transparent heat-mirrors. Karlsson, B; Val- 
konen, E. (Uppsala Univ. (Sweden). Fysiska Institutionen). 
Oct 1981. 19p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82750797. 

Multi-layer calculations on double or triple layers of the type 
dielectricum/metal/dielectricum on glass for optimizing the trans- 
mittance have been performed. The investigated metals are Ag, Au 
and Cu. Owing to the low internal absorptance, Ag is superior for 
maximizing the transmittance over the narrow visible wavelength 
range. When the desired transmittance is extended to the whole 
solar spectrum, multi-layers based on Au are the best choice when 
the metal film is more than 15 nanometer thick. For thinner films 
than 15 nm, Ag is still to be preferred. If the radiation that is ab- 
sorbed in the film to some extent is converted into useful heat, the 
performance of Au and Cu is considerably increased compared to 
that of Ag. 


4733 (UPTEC—8197-R) Preparation and characteriza- 
tion of selective surfaces on Cu prepared by chemical and 
thermal oxidation. Chibuye, T.; Roos. A.; Karlsson, B. 
(Uppsala Univ. (Sweden). Fysiska Institutionen). Oct 1981. 
27p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82750799. 

The solar selective properties of oxidized copper have been 
studied. Three different oxidation processes were preformed and 
the surface layers obtained were characterized using optical reflec- 
tance measurements, X-ray diffraction and SEM. The oxide layers 
were formed using dry thermal oxidation, chlorite chemical bath 
and Ebanol C chemical bath. The results show that the thermal oxi- 
dation cannot produce surfaces of significant solar selectivity nei- 
ther for high oxidation temperatures nor for long oxidation times, 
while, on the other hand, the chemical methods give surface layers 
with high solar absorptance and low thermal emittance. Since no 
significant difference in surface composition has been detected it is 
concluded that the difference between chemically and thermally 
produced surfaces is due to surface morphology. 


4734 (UPTEC—8198-R) Optical properties and spectral 
selectivity of titanium -carbides, -nitrides and -carbonitrides. 
Sundgren, J.-E.; Johansson, B.-O.; Karlsson, B. psala 
Univ. (Sweden). Fysiska Institutionen). Oct 1981. 24p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE82750795. 

Thin films of titanium-compounds were prepared by reactive 
rf-sputtering of a Ti-target in an atmosphere of nitrogen and/or 
methane. AES and X-ray diffraction were used for sample charac- 
terisation. Reflectance measurements were carried out between 0.2 
and 50 p and the optical constants were determined by means of 
Kramers-Kronig analysis. A separation into interband-transitions 
and free electron behaviour was carried out. The optical properties 
of the TiN and the shifts , which are obtained when carbon is intro- 
duced, are interpreted in the density of states distribution. 


4735 (UPTEC—8199-R) Optical properties of transpar- 
ent heat-mirrors based on thin films of TiN, ZrN and HfN. 
Karlsson, B; Ribbing, C.G. (Uppsala Univ. (Sweden). Fy- 
siska Institutionen). Oct 1981. 19p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82750796. 

Calculations of the transmittance and reflectance between 
0.35 ys and 10 p of semitransparent films of TiN, ZrN and HfN 
have been performed. The calculations are based on recently re- 


ERA VOL. 8,NO.3/ 604 


ported optical constants. They show that these compounds can be 
used as transparent heat-mirrors. These materials show considerable 
higher emittance than the noble-metals but comparable or higher 
visible transmittance. It is also shown that the transmittance can be 
increased by the technique of induced transmission. 


4736 (UPTEC—81100-R) Selection of oxides for metal- 
based tandem absorbers. Karlsson, B.; Ribbing, C.G. (Upp- 
sala Univ. (Sweden). Fysiska Institutionen). Oct 1981. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82750800. 

A geometrical construction of contours for constant interfer- 
ence- maximum reflectance is demonstrated for metal-oxide tan- 
dems for solar collection. It emphazises the importance of a moder- 
ate reflectance in the oxide-metal boundary, and predicts the reflec- 
tance-behaviour of the tandem from the optical constants of the 
oxide at 0.4 and 0.8 pw and a constant metal amplitude reflectance. 


4737 (UPTEC—81101-R) Optical and structural proper- 
ties of oxidized copper surfaces for solar applications. Roos, 
A.; Karlsson, B. (Uppsala Univ. (Sweden). Fysiska Institu- 
tionen). Oct 1981. 25p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82750798. 

The optical constants for CuO and Cu2O have been meas- 
ured and the possibility of preparing selective surfaces based on 
these on copper has been investigated. Theoretical and experimen- 
tal reflectance curves are compared, and it is shown that oxides ob- 
tained by thermal oxidation have the reflectance characteristics pre- 
dicted by theory. Chemically oxidized copper, however, differ con- 
siderably from the predicted behaviour. The analyses of the oxide 
metal tandem and the air-oxide and oxide- metal interfaces show 
that the morphology of these interfaces to a large extent determines 
the selective properties of these tandems. 


4738 Salt gradient solar ponds and their applications in 
the mining industry. Edesess, M. (Solar Energy Research 
Inst., Golden, CO); Lombardi, J.A. pp 13p, Paper 10 of 
Eighty-seventh Northwest Mining Association meeting. 
Spokane, WA; Northwest Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

The technology and history of the salinity gradient pond are 
reviewed. Applications in the mining industry are reviewed, par- 
ticularly in remote areas or developing countries where it is advan- 
tageous to have an on-site power supply. 


4739 Analysis of the influence of geography and weather 
on parabolic trough solar collector design. Treadwell, G.W.; 
oe NMS N.R.; Biggs, F. (Sandia Laboratories, Albuquer- 

ue, NM). American Society of Mechanical Engineers, 
P Paper|; No. 80-C2/SOL-19, 1-8(Aug 1980). (CONF- 
800804—). 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

The potential performance of single-axis tracking parabolic 
trough solar collectors as a function of optical energy distribution 
and receiver size has been calculated for eleven sites using typical 
meteorological year input data. A simulation based on the SOLTES 
code was developed which includes the three-dimensional features 
of a parabolic trough and calculates the thermooptical tradeoffs. 
The capability of the thermooptical model has been confirmed by 
the comparison of calculated results with the experimental results 
from an all-day test of a parabolic trough. The results from this 
eleven-site analysis indicate a potential performance superiority of a 
north-south horizontal axis trough and, in addition, a high quality 
collector should be of the same geometric design for all of the sites 
investigated and probably for all regions of the country. 


4740 Steady-state wind loading on parabolic trough solar 
collectors. Randall, D.E.; McBride, D.D.; Tate, R.E. 
(Sandia Laboratories, Albuquerque, NM). American Society 
of Mechanical Engineers, [Paper]; No. 80-C2/SOL-20, 1- 
11(Aug 1980). (CONF-800804—). 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 
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Two wind tunnel force and moment tests have been con- 
ducted on parabolic trough solar collector configurations. The tests 
were conducted in different flow field environments, one a uniform 
flow infinite airstream, the second a simulated atmospheric bound- 
ary layer flow with the models simulating a ground mounted instal- 
lation. The force and moment characteristics of both isolated single 
module troughs and of trough modules within array configurations 
have been defined over both operational and stow attitudes. The in- 
fluence of various geometric design parameters for collector mod- 
ules and arrays has been established. Data indicate that forces and 
moments increase with mounting height and with trough aspect 
ratio. Collector modules interior to large arrays experience wind 
force reductions as high as 50-65 percent while appropriate fences 
or berms surrounding the arrays can provide exterior modules with 
protection of this order. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 4727, 4729, 4738 
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4741 (NP—3900008) Interagency Geothermal Coordi- 
nating Council. Fifth annual report, FY 1980. (Interagency 
Geothermal Coordinating Council, Washington, DC 
(USA)). 22 Apr 1982. 32p- NTIS, PC A03/MF AOl1. Order 
Number DE83900008. 

Portions of document are illegible. 

Highlights of significant accomplishments for the Federal 
program are given as follows: leasing of Federal lands; resource 
identification, assessment, and exploration; hydrothermal industrial- 
ization; hydrothermal technology development; geopressured re- 
sources; hot dry rock resources; geosciences research; environment, 
Federal use of geothermal energy, international activities, program 
coordination, and state government activities. 


4742 (NP—3900108) Geothermal resources in Arizona: 
a bibliography. Circular 23. Calvo, S.S. (Arizona Univ., 
Tucson (USA). Bureau of Geology and Mineral Technol- 
oy). 1982. 27p. State of Arizona Bureau of Geology and 
eral Technology, 845 N. Park Ave., Tucson, AZ 85719. 
This bibliography references all reports and maps generated 
by the Arizona Bureau of Geology and Mineral Technology and 
the Arizona Geothermal Commercialization Team of the Depart- 
ment of Chemical Engineering, University of Arizona. To provide 
a more comprehensive listing of geothermal energy in Arizona, all 
available geothermal papers from other sources have been included. 
A total of 224 references are presented. (MHR) 


4743 (SGP-TR—55, pp 1-4) Stanford geothermal work- 
shops: the first six years. Donaldson, I.G.; Kruger, P. (Stan- 
ford Univ., CA). 1981. NTIS, PC A09/MF AOl1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The aims and objectives, progress in geothermal reservoir 
engineering, and the special values and achievements of the work- 
shops are discussed. 


4744 Geothermal energy: the international success story 
Davis, CA; Geothermal Resources Council (1981). 763 
(CONF- 811015—). Geothermal Resources Council, ep 
Box 98, Davis, CA 95617. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

One hundred and eighty-two papers are included. Twenty- 
three papers were previously indexed for EDB. Separate abstracts 
were prepared for one hundred and fifty-nine. (MHR) 


1501 Resource Status And Assessment 
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REFER ALSO TO CITATION(S) 4776, 4777, 4790, 4878, 4891, 4946 


4745 (DOE/RA/50075—T14) Geothermal energy in 
Nevada: development and utilization. (Geothermal Develop- 
ment Associates, Reno, NV (USA)). 1982. Contract FC03- 
80RA50075. 24p. NTIS, PC A02/MF A011. Order Number 
DE83001783. 

The nature of geothermal resources in Nevada and resource 
applications are discussed. The social and economic advantages of 
using geothermal energy are outlined. Federal and state programs 
established to foster the development of geothermal energy are dis- 
cussed. (MHR) 


4746 on 
Ritz, C.L. ap a Pegg se Inc., Santa . Springs, 
CA). 1981. Si PC A09/MF AO01. 


From 6. workshop on 
Stanford, CA, USA (15 Dec 1981). 


4747 (SGP-TR—55, pp 109-113) Low-temperature geo- 
thermal resource assessment of the United States. Sorey 
M.L.; Reed, M.J. Saar Survey, Menlo Park, CA). 
1981. "NTIS, Se 

From 6. w reservoir engineering; 
Stanford, CA, USA (15 Dec 198) 

To provide estimates of the quantities of thermal energy 
stored in and recoverable from low-temperature reservoirs in the 
United States, the Geological Survey has made a new assessment 
based on an updated inventory of low-temperature geothermal oc- 
currences and on the development of new methodology for estimat- 
ing recoverable energy. An outline of the methods used and general 
descriptions of the results obtained are presented. 


4748 (DOE/ET/27204—T1-Vol.1-Sect.1) Assessment of 
the geothermal resources of Kansas. Final report. S 

D.W.; Stavnes, S.A. (Kansas Geological Survey, Lawrence 
(USA)). Jun 1982. Contract AS07-79ET27204. 83p. NTIS, 
PC A05/MF AO1. Order Number DE83003234. 

Portions of document are i ; 

The following regional geo and geophysical studies 
are reported: establishment of a geothermal gradient data base from 
approximately 45,000 bottom hole temperatures recorded from well 
logs and interpretation of this data in terms of regional geology and 
establishment and interpretation of a second data base of geother- 
mal gradients from thermal logging data from 144 holes of opportu- 
nity in the state. (MHR) 


4749 power plants: worldwide survey as of 
July 1981. DiPip SiPirce R qo a Massachusetts Univ., 
North Thane ). Transactions - Geothermal Resources 
Council; 5: 5-8(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Fourteen countries generate some of their electricity from 
geothermal energy. The fraction contributed by geothermal energy 
ranges from a negligible amount to as much as 30% depending on 
the circumstances in each case. Over 110 individual generating 
units are currently on-line, with a total installed capacity of more 
than 2,500,000 kilowatts. The present annual growth rate world- 
wide is about 15%, a rate that is expected to hold for the next 2-3 
years. 


4750 Krafla project: technical features and operating ex- 
perience. Eliasson, E.T. (State Electric Power Works, Akur- 
eyri, oe Gunnarsson, G.I; Si S.; Maack, R.; 
Matthiasson, Transactions - Geot 1 Resources Coun- 
cil; 5: 15 -2NOet 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Outlined are the complex geophysical and geochemical char- 
acteristics of the Krafla Geothermal field, which is highly influ- 
enced by the close proximity of entrapped magma associated with 
current rifting and vulcanic actir7ity taking place within a few km 
of the plant. The plant which has two 30 MW turbine/generator 
units, one already commissioned the other scheduled for completion 
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in 1984, is described with emphasis on operational features. Drilling 
and well completion features are presented with emphasis on prob- 
lem areas characteristics to, though probably not singular to Krafla. 
Outlined is the use of very long geofluid collection pipelines featur- 
ing the corrosion preventative washing of superheated geothermal 
steam using a low steam fraction geofluid. The use of closely cou- 
pled hp/Ip flasher separator units is also described. Emphasis is 
throughout placed on operational features of the plant and the ex- 
perience gained in its operation on part-load. 


4751 Geothermal development in the Azores. Meidav, 
M.Z. (International Engineering Co., Inc., San Francisco, 
CA). Transactions - Geothermal Resources Council; 5: 29- 
32(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The development of the geothermal resources of the Azores 
from the inception of the first exploration project in 1976 to the 
present is traced. The exploitation of the resource has been inextri- 
cably bound to the Azoreans’ conflict with the mainland govern- 
ment regarding political autonomy and economic independence. 
This work is part of a NATO-CCMS study on an Integrated Re- 
gional Policy for the Development of the Geothermal Resources of 
the Azores, and as such includes political and socioeconomic fac- 
tors which contribute to, impede, and are affected by its develop- 
ment. 


4752 Development and utilization of geothermal energy 
in Japan. Nakamura, H. Transactions - Geothermal Resources 
Council; 5: 33-36(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Japan has about 10% of all active volcanoes in the world. In 
1966, Azuma Kako Co., Ltd. (present Japan Metals and Chemicals 
Co., Ltd.) constructed Japan's first geothermal power plant of 20 
MW. Since 1966, several geothermal power plants have been con- 
structed in Kyushu and Northeast Japan. At present there exist six 
power plants amounting to 162 MW in total. One more power 
plant is now under construction in Hokkaido, expected to begin op- 
eration in fall 1982. All six geothermal power plants are located in 
national parks. Two of them are expected to be doubled in near 
future. Now the developers, amounting to about ten, are imple- 
menting their surveys mainly outside the parks, and it is forecast 
that in 1985 400 MW and in 1990 1400 MW power will be obtained 
by geothermal energy. 


4753 FORSITE: a geothermal site development forecast- 
ing system. Entingh, D.J.; Gerstein, R.E.; Kenkeremath, 
L.D.; Ko, S.M. (MITRE Corp., McLean, VA). Transactions 
- Geothermal Resources Council; 5: 165-168(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

¢ Geothermal Site Development Forecasting System 

(FORSITE) is a computer-based system being developed to assist 
DOE geothermal program managers in monitoring the progress of 
multiple geothermal electric exploration and construction projects. 
The system will combine conceptual development schedules with 
site-specific status data to predict a time-phased sequence of devel- 
opment likely to occur at specific geothermal sites. Forecasting in- 
cludes estimation of industry costs and federal manpower require- 
ments across sites on a year-by-year basis. The main advantage of 
the system, which relies on reporting of major, easily detectable in- 
dustry activities, is its ability to use relatively sparse data to achieve 
a representation of status and future development. 


4754 Code comparison project: a contribution to confi- 
dence in geothermal reservoir simulators. Molloy, M.W. 
(Dept. of Energy, Oakland, CA); Sorey, M.L. Transactions - 
Geothermal Resources Council; 5: 189-192(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The basic purpose of this project is to increase the confi- 
dence of the financial community in production predictions and re- 
serves assessments of geothermal fields made by reservoir simula- 
tors. As a first step, six groups reported solutions to a set of test 
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problems issued by the US Department of Energy (DOE). Accura- 
cy and reliability of the solutions were then compared and evaluat- 
ed by a panel at the annual Stanford Workshop. 


4755 Forecast of geothermal drilling activity. Brown, 
G.L.; Mansure, A.J. (BDM Corp., Albuquerque, 
Transactions - Geothermal Resources Council; 5: 225- 228(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The numbers of each type of geothermal well expected to be 
drilled in the United States for each 5-year period to 2000 AD are 
specified. Forecasts of the growth of geothermally supplied electric 
power and direct heat uses are presented. The different types of 
geothermal wells needed to support the forecasted capacity are 
quantified, including differentiation of the number of wells to be 
drilled at each major geothermal resource for electric power pro- 
duction. The rate of growth of electric capacity at geothermal re- 
source areas is expected to be 15 to 25% per year (after an initial 
critical size is reached) until natural or economic limits are ap- 
proached. Five resource areas in the United States should grow to 
significant capacity by the end of the century (The Geysers; Impe- 
rial Valley; Valles Caldera, NM; Roosevelt Hot Springs, UT; and 
northern Nevada). About 3800 geothermal wells are expected to be 
drilled in support of all electric power projects in the United States 
between 1981 and 2000 AD. Half of the wells are expected to be 
drilled in the Imperial Valley. The Geysers area is expected to 
retain most of the drilling activity for the next 5 years. By the 
1990's, the Imperial Valley is expected to contain most of the drill- 
ing activity. 


4756 US deep geothermal drilling for 1973-1980. Ger- 
stein, R.E.; Entingh, D.J. (Mitre Corp., McLean, VA). 
Transactions - Geothermal Resources Council; 5: 237-238(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The number of deep geothermal wells drilled in 1973 
through 1980 are analyzed. The rate of drilling was constant from 
1973 through 1978, but appears to have increased starting in 1979. 
The increase has occurred mainly at The Geysers and at explorato- 
ry locations outside of California. 


4757 Ouray Colorado resource characteristics and 
future plans. McCarthy, K.P. (Colorado Geological Survey, 
Denver). Transactions - Geothermal Resources Council; 5: 
545-548(Oct 1981). (CONF-811015—). Contract FC07- 
791D 12018. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Ouray, Colorado, at 7800 feet, lies in a natural amphitheater 
in the northern portion of the San Juan Mountains. Mining and 
tourism are the primary industries; each fluctuating between boom 
or bust; mining erratically; tourism seasonally. The hot springs in 
the area average from 80° to 152°F and discharge from 2 to 200 
gallons per minute. The resource is probably associated with circu- 
lation along deep normal faults with a limestone aquifer dispersing 
the hot water. It is estimated that 2256 x 10'! Btu’s of geothermal 
energy are available in the area. The springs are used in a pool, and 
for space heating. An unsolicited proposal for additional resource 
assessment and engineering was rejected by DOE. An Appropriate 
Technology Small Grant was applied for, and an A and E subcon- 
tract is being applied for. Independent development is happening 
nearby in exploration drilling for space heating needs. The city will 
pursue a heating district scheme involving use of the pool spring, 
or drilling a well as funding dictates. The city has unique funding 
problems involving an unstable seasonal economy, desire to contin- 
ue to maintain the hot springs pool, impatient citizenry, and ner- 
vous spa Owners. 


4758 Geothermal energy: a California success story. 
Grew, P.C. (California Public Utilities Commission, San 
Francisco). Transactions - Geothermal Resources Council; 5: 
595-598(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 





607 / ERA VOL. 8, NO. 3 


Over 900 MWe of electrical capacity has been installed at 
the dry steam field at The Geysers, identifying California as the 
world leader in geothermal development for production of electric- 
ity. Although the amount of installed capacity is impressive, only a 
small fraction of the state’s total geothermal resources has so far 
been developed. These resources also include high and low tem- 
perature hydrothermal fields for future electrical and direct heat 
applications. Given the diversity of California’s geothermal re- 
source base and the diverse technological and economic risks asso- 
ciated with the fields, multiple development strategies need to be 
pursued. A responsive state regulatory approach must recognize 
this diversity and the costs and risks of geothermal in order to 
ensure that geothermal resources will continue to provide a reliable 
and economic source of energy supply. 


4759 Economics of energy from geopressured-geother- 
mal reservoirs. Karkalits, O.C. (McNeese State Univ., Lake 
Charles, LA). Transactions - Geothermal Resources Council: 
5: 717-720(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (5 Oct 1981). 

Critical long-range (two-year) tests of Gulf Coast geopres- 
sured-geothermal reservoirs are scheduled to begin in 1981. If these 
tests demonstrate that the reservoirs can produce hot water for ex- 
tended periods of time (15 to 20 years), then commercial exploita- 
tion of this resource could begin late in this decade. Since these 
geopressured reservoirs are much deeper than the hydrothermal 
reservoirs in the western states, more capital investment per well is 
required. The boundaries within which commercial interest may be 
economically justified are explored. 


Geopressured-geothermal resources in California. 
Kharaka, Y.K.; Lico, M.S.; Law, L.M.; Carothers, W.N. 
(Geological Survey, Menlo "Park, CA). Transactions - Geo- 
aa Tr Council; 5: 721-724(Oct 1981). (CONF- 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geopressured-geothermal waters exist in California within 
the Great Valley and Franciscan sequences on the west side of the 
Central Valley and adjacent Coast Ranges. They are also present in 
Cenozoic rocks within three deep sedimentary depressions (depo- 
centers) of the Central Valley, and in the Ventura, Los Angeles, 
and several relatively small offshore basins. The areal extent of 
geopressured zone in California is about 100,000 km? Geopressured 
zones may be encountered at very shallow depths (< 1000 m) 
within the Franciscan and Great Valley sequences, but the depths 
increase in the Central Valley from west to east reaching depths of 
3000 m or more. Temperature gradients in the normally pressured 
zones from the Central Valley are generally 18 to 27° C/km (1 to 
1.5°F/100 ft) and range up to 45° C/km (2.5°F/100 ft); temperature 
gradients in the geopressured zones are higher by a factor of up to 
two. Water salinities in the geopressured zones are generally less 
than 20,000 mg/L total dissolved solids, and in many locations, less 
than 10,000 mg/L. Lower water salinities in California, compared 
to the Gulf Coast, result in higher dissolved methane and less envi- 
ronmental and disposal problems. In addition, several areas in San 
Joaquin Valley may be more attractive because faulting may not be 
as extensive as in the Gulf Coast. 


4761 Geopressured-geothermal resource potential of 
Miocene Bayou Hebert Prospect, Vermilion and Iberia Par- 
ishes, Louisiana. McCulloh, R.P.; Pino, M.A. (Louisiana 
Geological Survey, Baton Rouge). Transactions - Geother- 
< P90 pa Council; 5: 729-730(Oct 1981). (CONF- 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Bayou Hebert prospect is a fault-bounded block of 
lower Miocene shale and sandstone which covers a 75-square-mile 
area in southeastern Vermilion and southwestern Iberia parishes, 
southwestern Louisiana. The average depth to the top of the 
geopressured zone is 12,500 ft. Detailed correlation of shale resistiv- 
ity patterns on well logs from this area has delineated faults, local 
unconformities, and changes in thickness and facies of lithologic 
units. Most faults revealed by this method are associated with the 
bounding fault zones, but the few delineated in the interior of the 
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prospect could reduce the volume of potential reservoir units. 
Cross sections show that the Lower Miocene section thickens 
across growth faults by addition of new units as well as by expan- 
sion. Of the parameters of reservoir volume, salinity, temperature 
and permeability, reservoir volume shows the most significant vari- 
ation and indicates that the eastern fourth of the prospect has the 
most geopressured-geothermal potential. 


4762 Economic 

different schemes of 

(Louisiana State Univ., Baton Rouge). 

See. ee Council; 5: 733-736(Oct 1981). (CONF- 
From Geothermal Resources Council annual meeting; Hous- 

ton, ae USA (25 Oct 1981). 

A calculation technique was developed to evaluate the eco- 
nomic potential of a geopressured aquifer for numerous conditions 
that could allow the exploitation of this unconventional gas re- 
source. This technique allows for the evaluation of both wells 
drilled with the sole intent of producing the geopressured resource 
and of unsuccessful conventional hydrocarbon wells completed in 
geopressured intervals. The calculation technique allows also for 
the consideration of different water disposal methods and different 
taxation schemes. The technique was applied to a typical Gulf 
Coast geopressured aquifer. From this application it is apparent that 
for certain likely conditions the conversion of an unsuccessful con- 
ventional hydrogen well into a geopressured brine well is economi- 
cally feasible, provided that any associated environmental and legal 
problems can be overcome. 


4763 Present status and new prospects of 
energy in Italy. Allegrini, G.; Burgassi, P.D.; Sartini, E. 
(ENEL, Unita Nazionale Geotermica, Piazza Bartolo da 
Sassoferrato, Pisa, Italy). Transactions - Geothermal Re- 
sources Council: 5: 1-4(1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

After a note about the potential of the Italian geothermal 
program for electric energy production, the essential technical par- 
ticulars of the pewer plants and the significative data of the deter- 
mined areas are covered briefly, with particular reference to the in- 
novative programs of the recent years. 
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= ALSO TO CITATION(S) 4460, 4748, 4805, 4818, 4822, 4916, 4917, 


4764 (SGP-TR—55, pp 23-28) Application of a lumped 
model to the Cerro Prieto geothermal field. 


parameter 

Westwood, J.D.; Castanier, L.M. (Stanford Univ., CA). 

1981. NTIS, PC "A09/MF AO01. Contract AT03-80SF1 1459. 
From 6. workshop on geothermal reservoir engineering; 

=e CA, USA (15 Dec 1981). 

A lumped parameter mathematical model for hot water geo- 
thermal reservoirs is developed and applied to the Cerro Prieto 
geothermal field in Mexico. The production and pressure histories 
of Cerro Prieto were assembled from field data. A computer pro- 
gram was then used to perform sensitivity studies on reservoir size, 
porosity, aquifer recharge, and temperature of recharge fluid. Two 
types of depletion schemes were investigated; in the first, the reser- 
voir remains essentially one-phase liquid, and in the second, the res- 
ervoir becomes two-phase at a point early in its history. A satisfac- 
tory match of the history of the field has been obtained. The useful- 
ness of a lumped parameter model in clarifying the basic behavior 
of a hot water geothermal system and in giving focus to more com- 
plex two- and three dimensional modeling effort is shown. 


4765 (SGP-TR—S5, pp 139-141) Interstitial fluid pres- 
sure signal propagation along fracture ladders. Bodvarsson, 
G. (Oregon State Univ., Corvallis). 1981. NTIS, PC A09/ 
MF AOl. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 
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Arrays of interconnected permeable fracture spaces that 
form fracture ladders propagate small amplitude fluid pressure sig- 
nals in much the same way as slabs of porous formations. Data 
from geothermal fields in Iceland indicate that the fracture width 
there is of the order of 1 to 2 mm and the signal diffusivity 20 to 
100 m?/s. Well interference tests are not likely to furnish data to 
distinguish between fracture ladders and equivalent porous slabs. 


4766 (SGP-TR—S55, pp 157-160) Simulation of flow in 
fractured porous media. Shapiro, A.M.; Pinder, G.F. (Prince- 
ton Univ., NJ). 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

In order to determine whether the continuum model can 
adequately represent the mathematical-physical behavior of the dis- 
crete system, a discrete fracture model and a corresponding contin- 
iuum model were constructed. The solutions obtained using the two 
approaches are compared. 


4767 (SGP-TR—S55, pp 161-167) Reservoir engineering 
of shallow fault-charged hydrothermal systems. Benson, S.M.; 
Bodvarsson, G.S.; Mangold, D.C. (Lawrence Berkeley 
Lab., CA). 1981. NTIS, PC A09/MF AO1. Contract W- 
7405-ENG-48. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Many of the low-to-moderate temperature (< 150°C) hydro- 
thermal resources being developed in the United States occur in 
near-surface aquifers. These shallow thermal anomalies, typical of 
the Basin and Range and Cascades are attributed to hydrothermal 
circulation. The aquifers are often associated with faults, 
fractures,and highly complex geological settings; they are often 
very limited in size and display anomalous temperature reversals 
with depth. Because of the shallow depth and often very warm 
temperatures of these resources, they are attractive for develop- 
ment of direct-use hydrothermal energy projects. However, devel- 
opment of the resources is hindered by their complexity, the often 
limited manifestation of the resource, and lack of established reser- 
voir engineering and assessment methodology. A conceptual model 
of these systems is postulated, a computational model is developed, 
and reservoir engineering methods (including reservoir longevity, 
pressure transient analysis, and well siting) are reevaluted to include 
the reservoir dynamics necessary to explain such systems. Finally, 
the techniques are applied to the Susanville, California hydrother- 
mal anomally. 


4768 (SGP-TR—55, pp 169-174) Experimental and 
finite element analysis of the Stanford hydrothermal reservoir 
model. Swenson, L.W. Jr.; Hunsbedt, A. (Stanford Univ., 
CA). 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Initial results are available from the first experiment to cali- 
brate the heat extraction history of a physically simulated fractured 
hydrothermal reservoir using a rock loading of large, regular- 
shaped granite blocks. Thermocouples embedded in a set of the 
rock blocks and in water at various locations in the model provide 
heat extraction data. The data are also used to evaluate the effects 
of thermal stressing on heat transfer properties. The results of the 
first experiment show a uniform cross-sectional water temperature 
throughout the physical model indicating effective cross mixing be- 
tween fracture channels. The temperature difference between rock 
centers and surrounding fluid reached 100°F during the cooling 
process, decreasing to smaller values by the end of the experiment, 
indicating that the rock energy extraction was relatively complete, 
with a high, constant temperature of the produced water. For anal- 
ysis of this and future experients, a finite element method has been 
developed so that individual blocks can be represented as single ele- 
ments. This approach allows less restraints on element shapes com- 
pared to finite difference models and provides possible application 
to full size reservoirs. 


4769 (USGS-PP—458-D) Duration of hydrothermal ac- 
tivity at Steamboat Springs, Nevada, from ages of spatially 
associated volcanic rocks. Silberman, M.L.; White, D.E.; 
Keith, T.E.C.; Dockter, R.D. (Geological Survey, Washing- 
ton, DC (USA)). 1979. 16p. GPO. 
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Steamboat Springs is a presently active equivalent of epither- 
mal gold-silver ore-forming systems. Hot-spring sinter deposits con- 
tain small amounts of gold, silver, mercury, antimony, and arsenic. 
Hot-spring activity probably started before extrusion of the basaltic 
andesite of Steamboat Springs. Old sinter from the Steamboat 
Springs system occurs in gravels above and below the basaltic an- 
desite. Intense hydrothermal alteration, including almost complete 
replacement by hydrothermal potassium-feldspar, has affected the 
basaltic andesite. Three plagioclase separates of differing potassium 
content from fresh basaltic andesite yielded potassium-argon ages of 
2.52 to 2.55 m.y. Basaltic andesite almost completely replaced by 
potassium-feldspar yielded an age of 1.1 m.y. The source of energy 
for the thermal convection system is probably a large rhyolitic 
magma chamber that supplied the pumice and from which the 
rhyolite domes were emplaced. Sanidine and obsidian from four of 
the rhyolite domes yielded potassium-argon ages of 1.15 to 1.52 
m.y. and obsidian from one of the northeastern domes yielded ap- 
parent ages of 2.97 and 3.03 m.y. The data indicate that hydrother- 
mal activity has occurred at Steamboat Springs, possibly intermit- 
tently, for more than 2-1/2 m.y. These data agree with other radio- 
genic age studies indicating 1- and 2-m.y. lifetimes for the hydro- 
thermal systems that generate epithermal gold-silver deposits. 


4770 (USGS-PP—1044-C) Waters of Hot Springs Na- 
tional Park, Arkansas: their nature and origin. Bedinger, 
M.S.; Pearson, F.J. Jr.; Reed, J.E.; Sniegocki, R.T.; Stone, 
C.G. (Geological Survey, Washington, DC (USA)). 1979. 
36p. GPO. 

Portions of document are illegible. 

The 47 hot springs of Hot Springs National Park, Arkansas, 
issue from the plunging crestline of a large overturned anticline, 
along the southern margin of the Ouachita anticlinorium, in the 
Zigzag Mountains. The combined flow of the hot springs ranges 
from 750,000 to 950,000 gallons per day (3.29 x 10~? to 4.16 x 10? 
cubic meters per second). The radioactivity and chemical composi- 
tion of the hot-water springs are similar to that of the cold-water 
springs and wells in the area. The tritium and carbon-14 analyses of 
the water indicate that the water is a mixture of a very small 
amount of water less than 20 years old and a preponderance of 
water about 4400 years old. The presence of radium and radon in 
the hot-springs waters has been established by analyses. Mathemat- 
ical models were employed to test various conceptual models of the 
hot-springs flow system. The geochemical data, flow measurements, 
and geologic structure of the region support the concept that virtu- 
ally all the hot-springs water is of local, meteoric origin. Recharge 
to the hot-springs artesian-flow system is by infiltration of rainfall 
in the outcrop areas of the Bigfork Chert and the Arkansas Nova- 
culite. The water moves slowly to depth where it is heated by con- 
tact with rocks of high temperature. Highly permeable zones, relat- 
ed to jointing or faulting, collect the heated water in the aquifer 
and provide avenues for the water to travel rapidly to the surface. 


4771 (USGS-PP—1044E) Hydrology and geochemistry 
of thermal springs of the appalachians. Hobba, W.A. Jr.; 
Fisher, D.W.; Pearson, F.J. Jr.; Chemerys, J.C. (Geological 
Survey, Washington, DC (USA)). 1979. 40p. GPO. 

Thermal springs in nine areas in the Appalachians from 
Georgia to New York were studied in 1975 and 1976 using satellite 
imagery, local well and spring data, and results of current and early 
studies by other investigators. All the springs investigated discharge 
from folded and faulted sandstone or carbonate rocks in valley 
areas. Where geologic structure is relatively uncomplicated, ground 
water discharging from thermal springs probably has circulated to 
great depths roughly parallel to the strike of the bedding and has 
moved upward rapidly where a fault or faults cross the bedding. 
Hydrologic and chemical data suggest that most of the water dis- 
charging from warm springs in the Devonian Oriskany Sandstone is 
derived from recharge entering and circulating through that forma- 
tion. The discharge at springs where temperature fluctuates very 
little is primarily water from deep circulation. The discharge at 
springs where temperature fluctuates widely is warm water mixed 
with variable proportions of shallow-circulating cool water. Ob- 
served temperatures of the warm springs range from 18° to 41°C; 
the highest chemical thermometer temperature is 84°C. Agreement 
among observed, chalcedony, and cation temperatures of the warm- 
est springs suggests reservoir temperatures of 30° to 50°C. Dis- 
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solved helium, arsenic, potassium, and §'°O are considered as geo- 
thermal indicators. Tritium analyses are used to calculate fractions 
of old and modern components of mixed waters. Computer calcula- 
tions of carbonate saturation indices show (1) considerable undersa- 
turation in silica-rock warm spring waters and (2) carbonate equilib- 
rium in the limestone and dolomite thermal waters. Better values of 
saturation indices are obtained when analyzed carbon dioxide rather 
than field pH is used in the computer input data. A method is de- 
scribed for adjusting 5'°C to correct for carbon dioxide outgassing 
from water samples. 


4772 Reconnaissance of thermal spring sites in the Aleu- 
tian arc, Atka Island to Becherof Lake. Motyka, R.J.; Moor- 
man, M.A. (Alaska Div. of Geological and Geophysical 
Surveys, College). Transactions - Geothermal Resources 
Council; 5: 111-114(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Twenty of more than 30 thermal springs in the Aleutian arc, 
extending from Atka Island to Becherof Lake, were investigated 
July and August, 1980. Subsurface reservoir temperatures in excess 
of 150°C are estimated for 10 of the thermal spring sites investigat- 
ed. These sites all occur in or near regions of recent volcanism. 
Five thermal-spring sites have reservoir temperatures in the range 
of 90 to 150°C and occur either near recent volcanoes or near lin- 
eations that suggest fracture or fault control. Three sites identified 
as having reservoir temperatures < 90°C, occur at or near the 
coast and appear to be related to local fractures or dikes. Thermal 
activity at three other sites had diminished substantially or no 
longer existed. Three locations are highly promising for developing 
and using geothermal energy: Akutan Island, northern Unalaska 
Island, and northeast Atka Island. All three areas have high-tem- 
perature (> 150°C) geothermal resources that are located near ex- 
isting population centers with well-protected, deep-water harbors. 


4773 Warm springs of the western Ouachita Mountains, 
Arkansas. Steele, K.F.; Wagner, G.H. (Univ. of Arkansas, 
Fayetteville). Transactions - Geothermal Resources Council; 
5: 137-140(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Springs from a 130 x 140 km area west of the Hot Springs 
National Park, Arkansas to the Oklahoma border were analyzed for 
major and trace elements and temperature was measured in situ. Six 
springs had anomalous surface temperatures and 13 springs had 
anomalous subsurface temperatures (based on the solubility of chal- 
cedony). All of the anomalous springs are located near folded, 
shale-brittle rock (e.g., novaculite) contacts. The chemical variation 
of the anomalous springs is significant enough that a variety of 
sources are suggested for these springs. 


4774 Roosevelt field: new model and geochemical evalu- 
ation. Atkinson, D.J. (Hydrothermal Energy Corp., Los An- 
geles, CA). Transactions - Geothermal Resources Council; 5: 
149-152(Oct 1981). (CONF-811015—). Contract FCO07- 
791D 12062. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A detailed model has been developed of the Roosevelt geo- 
thermal field and its surroundings. It involves a dissection of the 
three-dimensional geometry of the rock masses, and of the mass and 
energy flow systems operating within them. This model forms the 
ground truth for evaluating a new kind of geochemical reconnais- 
sance, multi-element analysis of surface microlayer sampies. A fresh 
viewpoint of geothermal potential in the Milford Valley evolves 
from the study. 


4775 Huntington Beach oilfield: an example of a border- 
lands geothermal resource. Chandler, P.B. Transactions - 
Geothermal Resources Council; 5: 161-164(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, = USA (25 Oct 1981). 

Oil field data summaries, marine heat flow studies, and heat 
flow summaries for the western United States indicate a significant 
southwestward trend of increasing thermal values. The Huntington 
Beach Oil Field lies in the highest part of this trend. A geothermal 


15 GEOTHERMAL ENERGY 
1502 Geology And Hydrology Of Geothermal Systems 


resource is inferred in this particular oil field based on a reported 
temperature of 555°F in a single deep hole below the producing 
horizon and a broad distribution of elevated temperature (165 to 
175°F) in moderate depth holes in the lowest producing horizon. 
Conflicting explorations have been offered for the phenomena (1) 
geopressure, (2) hydrothermal circulation, and (3) continued exten- 
sional tectonics. 


4776 Geology and evolution of The Geysers field, Coast 
Ranges, California. Facca, G. (Geoexplor International, Inc 
Oakland, CA). Transactions - Geothermal Resources Council: 
5: 169-172(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 


concerning its geology, limits, evaluation, and life span. However, 
several points are now clear: (1) the source of heat is a magmatic 
intrusion; (2) the caprock has been formed by self-sealing; (3) the 
fractured Franciscan complex is the reservoir rock; (4) during the 
early Tertiary, the Franciscan complex has been pushed under the 
Great Valley basal oceanic crust by subduction; (5) the Great 
Valley Sequence is a poor geothermal reservoir; (6) a well drilled 
in Great Valley, east of its oceanic crust outcrops, will penetrate an 
unpredictable thickness of the Great Valley Sequence, its oceanic 
crust, and, under it, the Franciscan; (7) more or less vertical imper- 
meability barriers exist; (8) at the beginning, the reservoir contained 
liquid water; surface hot springs decreased reservoir pressure till 
the boiling point. 


4777 Activity index and thermal history of geothermal 
systems. Hayashi, M.; Taguchi, S.; Yamasaki, T. (Kyushu 
Univ., Fukuoka City, Japan). Transactions - Geothermal Re- 
sources Council; 5: 177-180(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

An activity index which indicates the degree of potential of 
a geothermal system or a geothermal well is proposed here as fol- 
lows: AI = (1-(Tb-Tm)/(Tb-Tg) x 100, where Tm is the maximum 
temperature measured or estimated, Tb is the saturated temperature 
corresponding to the integrated hydrostatic pressure at the depth 
yielding the highest temperature, and Tg is the assumed tempera- 
ture at the above depth when the geothermal gradient is the same 
as the average value for the world, 3°C/100m. Based on this activi- 
ty index, a geothermal system or a geothermal well can be objec- 
tively evaluated and classified in one of the following seven catego- 
ries: AA above 100, A 100 to 80, B 80 to 60, C 60 to 40, D 40 to 
20, E 20 to 0 and F below 0. Very active fields belong to Type A, 
whereas the less active ones to Type B or C. However, the fluid 
inclusion study has revealed that some of the latter were of Type A 
in the past, and their thermal histories have been traced by a com- 
bination of the fission track data. 


4778 Hydrogeochemical inventory and analysis of ther- 
mal springs in the Black Canyon-Hoover Dam area, Nevada 
and Arizona. McKay, W.A. (Desert Research Inst., Reno, 
NV). Transactions - Geothermal Resources Council; 5: 185- 
188(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

An estimated 70 liters/sec. of spring flow discharges from 
both sides of the Colorado River in Black Canyon, Nevada and Ar- 
izona. Observed springs issue primarily from the highly faulted and 
fractured volcanic rocks which are exposed throughout the canyon 
from Hoover Dam to 7.5 kilometers downstream. Chemical analy- 
ses of the spring waters, including stable isotope and tritium results, 
indicate a variety of possible origins and mixing scenarios. Ob- 
served surface temperatures range from 32°C to 62°C. Dissolved 
solid values range from 500 mg/1 to 3600 mg/I. Tritium concentra- 
tions range from 10 T.U. to 116 T.U. While thermodynamic calcu- 
lations indicate oversaturation of these waters with respect to sev- 
eral silicate and carbonate minerals, the general absence of second- 
ary mineral deposits close to spring orifices suggests a potentially 
young system. 
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4779 Groundwater convection model for Rio Grande rift 
geothermal resources. Morgan, P. (NASA Lunar and Plan- 
etary Inst., Houston, TX); Harder, V.; Swanberg, C.A.; 
ett, P.H. Transactions - Geothermal Resources Council; 
5: 193-196(Oct 1981). (CONF-811015—). 
From Geothermal Resources Council annual meeting; Hous- 
ton, = USA (25 Oct 1981). 
tt has been proposed that forced convection, driven by 
inne: sniniiiene flow through the interconnected basins of the 
Rio Grande rift is the primary source mechanism for the numerous 
geothermal anomalies along the rift. A test of this concept using an 
analytical model indicates that significant forced convection must 
occur in the basins even if permeabilities are as low as 50 to 200 
millidarcies at a depth of 2 km. Where groundwater flow is con- 
stricted at the discharge areas of the basins forced convection can 
locally increase the gradient to a level where free convection also 
occurs, generating surface heat flow anomalies 5 to 15 times back- 
ground. A compilation of groundwater data for the rift basins 
shows a strong correlation between constrictions in groundwater 
flow and hot springs and geothermal anomalies, giving strong cir- 
cumstantial support to the convection model. 


4780 Geologic model of the vapor-dominated reservoir in 
Yunotani geothermal field, Kyushu, Japan. Parmentier, P.P.; 
Hayashi, M. Transactions - Geothermal Resources Council; 5: 
201-204(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Yunotani geothermal field, located in the Aso caldera, 
has abundant surface manifestations characteristic of vapor-domi- 
nated systems. Two slim wells drilled near active fumarolic areas 
have been producing dry steam from a 500-meter-deep flashing res- 
ervoir dominated by a low-chloride, bicarbonate/sulphate hot 
water which was initially tapped along with the steam during early 
production. This reservoir is considered the result of the mixing of 
meteoric water and high-enthalpy, partially condensed steam which 
is rising along a fault zone from a steam reservoir that overlies a 
boiling, high-chloride, deeper water reservoir. This deep water is 
recognized at the surface in the hot water that emerges at low-ele- 
vation hot springs four kilometers west of Yunotani, where it 
emerges after mixing with surface waters. 


4781 Cooling of the Selfoss geothermal area, S-Iceland. 
Tomasson, J.; Halldorsson, G.K. (National Energy Authori- 
ty, Reykjavik, Iceland). Transactions - Geothermal Resources 
Council; 5: 209-212(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The water from the geothermal field at Selfoss has been used 
for domestic heating since 1948. In the area there are two ground- 
water systems; one containing cold groundwater and the other geo- 
thermal water. Glacial sediments act as cap rock between those 
two systems. When the pumping of the geothermal water started, 
leakage of cold groundwater down into the geothermal system oc- 
curred. This leakage is both through drillholes with cracked casing 
and also by seepage of the cold water through the rocks. By recas- 
ing and cementing the drillholes the cold water flow through them 
has been eliminated. The cooling of the water pumped from the 
geothermal area has been measured and so has the cooling in obser- 
vation drillholes. The two groundwater systems have very different 
chlorine content, and originally the chlorine content of the thermal 
water was about ten times higher than that of the cold ground- 
water. The chlorine content of the thermal water has changed with 
time. Change in the chlorine content of the thermal water can be 
used to indicate the amount (ratio) of cold water mixed with the 
thermal water. Hydrological observations show that drawdown is 
less than expected in an infinite confined aquifer. The explanation is 
that it is a recharge area, where cold groundwater leaks down. 


4782 Continental rifting: a new tectonic model for geo- 
thermal exploration of the Central Seward Peninsula, Alaska. 
Turner, D.L.; Swanson, S.E.; Wescott, E. (Univ. of Alaska, 
Fairbanks). Transactions - Geothermal Resources Council; 5: 
213-216(Oct 1981). (CONF-811015—). Contract FC07- 
79ET27034. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 
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It is proposed that an interconnected system of late Tertiary 
to Quaternary rifts and transform faults may extend 250 km across 
the central Seward Peninsula. This concept may provide a useful 
model for future geothermal exploration of the area. 


4783 Model for the effect of horizontal fluid flow in a 
thin aquifer on tempera profiles. Ziagos, J.P.; 
Blackwell, D.D. (Southern Methodist Univ., Dallas, TX) 
Transactions - Geothermal Resources Council; 5: LDMOt 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The main objective of heat flow/geothermal gradient studies 
is to determine the way observed temperature-depth profiles can be 
used to infer deeper temperatures so that the configurations and 
depths to geothermal systems may be outlined. If the heat flow is 
completely conductive outside the geothermal system, continuation 
techniques can be used for interpretation. If the geothermal data are 
affected by water flow outside the target reservoir then the inter- 
pretation is much more complicated. Clearly the movement of 
water within the near-surface layers of the earth can significantly 
alter the temperature-depth profiles that are routinely measured for 
geothermal exploration and evaluation studies, and the heat flow 
values that would be calculated based on temperature data above 
the zone of flow. A model for a common form of water flow dis- 
turbance is discussed and how the temperature-depth data can be 
used to estimate flow parameters is shown. 


4784 Application of a lumped parameter model to the 
Cerro Prieto geothermal field. Westwood, J.D.; Castanier, 
L.M. (Stanford Univ., CA). Transactions - Geothermal Re- 
sources Council; 5: 381-384(Oct 1981). (CONF-811015—). 
Contract AT03-80SF11459. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A lumped parameter mathematical model for hot water geo- 
thermal reservoirs is developed and applied to the Cerro Prieto 
geothermal field in Mexico. The production and pressure histories 
of Cerro Prieto were assembled from field data. A computer pro- 
gram was then used to perform sensitivity studies on reservoir size, 
porosity, aquifer, recharge, and temperature of recharge fluid. Two 
types of depletion schemes were investigated; in the first, the reser- 
voir remains essentially one-phase liquid, and in the second, the res- 
ervoir becomes two-phase at a point early in its history. A satisfac- 
tory match of the history of the field has been obtained. The useful- 
ness of a lumped parameter model in clarifying the basic behavior 
of a hot water geothermal system and in giving focus to more com- 
plex two- and three-dimensional modeling efforts is shown. The re- 
sults obtained specifically for the Cerro Prieto field will also be of 
value to the scientists and engineers studying this reservoir. 


4785 Geothermal system of Reno, Nevada. Atkinson, 
D.J. (Hydrothermal Energy Corp., Los Angeles, CA). 
Transactions - Geothermal Resources Council; 5: 491-494(Oct 
1981). (CONF-811015—). Contract AC03-79ET27029. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The geothermal resource of Moana KGRA underlies parts 
of southern Reno, though its exact extent has not yet been defined. 
Cool or cold wells surround the general area of thermal water, but 
they are not spaced closely enough to map a boundary. Geologic 
conditions are relatively simple. Valley-fill in the area is generally 
600 to 2000 feet thick, and is composed of very young gravels, 
sands and clays. The sequence is laterally very variable. These rela- 
tively unconsolidated sediments lie on an eroded surface of Tertiary 
volcanic rocks, mostly andesitic in composition. For up to fifty 
years, shallow hot wells in the valley-fill have provided space heat- 
ing for a scattering of houses and small motels in the Moana area. 
The shallow aquifers that are utilized lie within a few hundred feet 
of surface and provide water that is in some places near boiling 
point, but is generally in the temperature range from 140 to 190°F. 
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4786 Geologic and hydrogeologic setting of Crystal Hot 
Springs, a Wasatch Front geothermal system. Murphy, P.J. 
(Ertec Western, Inc., Long Beach, CA). Transactions - Geo- 
thermal Resources Council; 5: 553-556(Oct 1981). (CONF- 
811015—). Contract AS07-77ET28393;FC07-79ET27027. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Crystal Hot Springs geothermal system is a deep con- 
vection system located at the eastern margin of the Basin and 
Range physiographic province 22.5 km south of Salt Lake City, 
Utah. The thermal springs are located north of an east-northeast 
trending horst that is perpendicular to the structural trend of Wa- 
satch Front grabens. The horst, known as the Traverse Range, con- 
sists of highly fractured mid-Paleozoic quartzites and Tertiary vol- 
canics. Meteoric water enters the system in the adjacent ranges, cir- 
culates to depths on the order of 3 km, and is heated to the ambient 
lithospheric temperature. The thermal fluids return to the surface 
along steeply dipping range-front faults that bound the northern 
flank of the range. The thermal springs issue between two such 
faults that are buried beneath Tertiary and Quaternary age valley 
fill deposits. Highly fractured quartzite beneath the valley fill acts 
as a nearsurface reservoir for the thermal water that is being devel- 
oped for space heating purposes. The maximum measured tempera- 
ture of the system is 98°C and the thermal water contains approxi- 
mately 1500 to 1700 mg/I total dissolved solids. 


4787 Geopressured geothermal resource in Texas and 
Louisiana: geological constraints. Bebout, D.G.; Gutierrez, 
D.R. (Louisiana Geological Survey, Baton Rouge). Transac- 
tions - Geothermal Resources Council; 5: 689-692(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geopressured geothermal aquifers of the Texas and Louisi- 
ana Gulf Coast must comprise thick, extensive sandstone units with 
high temperature, high porosity and permeability, and iow salinity. 
Geological studies have demonstrated that sandstones decrease in 
abundance and thickness with depth; however, exceptions do occur 
and some are now being drilled and tested. Porosity and permeabil- 
ity also decrease with depth, but variations in composition, burial 
history, and diagenesis result in variations in preserved porosity. Sa- 
linity within the geopressured zone is highly variable and probably 
related to aquifer porosity and permeability, thickness, and lateral 
extent and to the nature of the bounding growth faults. Locating 
ideal aquifers for testing the geopressured geothermal resource re- 
quires a thorough knowledge of the regional geology in order to 
identify prospects which meet the maximum number of require- 


ments. It is doubtful that any prospect will meet all requirements of 
the ideal model. 


4788 Site geology of the DOE Gladys McCall No. 1 
well, Pyron, A.J. Transactions - Geothermal Resources Coun- 
cil; 5: 731-732(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The geology of the Gladys McCall site is discussed. The 
Gladys McCall well was the first of four awarded to Technadril - 
Fenix and Scisson (T-F and S) as part of the DOE Design Well 
Program. Emphasis is made on the geologic conditions encountered 
in drilling and the site specific geology as determined by electric 
log correlations, paleo data, and seismic interpretation. 
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REFER ALSO TO aw 4748, 4751, 4774, 4778, 4782, 4783, 4906, 
4933, 4938, 4964, 4965, 4966, 5. 


4789 (DOE/ET/27014—T2) Low-temperature geother- 
mal resource and stratigraphy of portions of Yakima County, 
Washington. Biggane, J. (Washington State Univ., Pullman 
(USA). Geological Engineering Section). 30 Jul 1982. Con- 
tract AC0O7-79ET27014. 146p. NTIS, PC A0O7/MF AO1. 
Order Number DE83001433. 

Portions of document are illegible. 

The low-temperature geothermal resource of portions of 
Yakima County, south-central Washington, is defined by several 
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least squares linear regression analyses of bottom-hole temperature 
and depth data. Bottom-hole temperature and depth data were sep- 
arated into fourteen well data groups based on geographic proxim- 
ity, land slope azimuth, and position within the regional ground- 
water flow system. The depths of these wells range from over 50m 
to almost 600m. The regression analyses of these well data groups 
indicate that the projected land-surface temperature and geothermal 
gradient range from 10.6 to 14.0°C and from 24.9 to 52.2°C/km, 
respectively. Stratigraphic correlation diagrams developed from 
borehole geophysical and li ic logs are given for localities 
within the lower Yakima, Black Rock, Moxee, Ahtanum, Cowiche, 
and Naches valleys. These correlation diagrams are combined with 
their respective borehole temperature logs and well data group pre- 
dicted temperature curves to assess the validity of the regression 
analyses and to determine aquifer locations, temperatures, and di- 
rections of intra-borehole flow. A regression analysis of data from 
wells of south-central Washington with bottom-hole depths of over 
700m to almost 3km suggests that the projected land-surface tem- 
perature and geothermal gradient of this depth interval are 21.8°C 
and 31.3°C/km, respectively. The depth to the 100°C isotherm is 
approximately 2513m. 


4790 (DOE/ET/28365—14) Geothermal resource as- 
sessment of Waunita Hot Springs, Colorado. Zacharakis, 
T.G. (ed.). (Colorado Geological Survey, Denver (USA)). 
1981. Contract AS07-77ET28365. 78p. NTIS, PC A0S/MF 
A01. Order Number DE83001150. 

This assessment includes the project report; the geothermal 
prospect reconnaissance evaluation and recommendations; interpre- 
tation of water sample analyses; a hydrogeochemical comparison of 
the Waunita Hot Springs, Hortense, Castle Rock, and Anderson 
Hot Springs; geothermal resistivity resource evaluation survey, the 
geophysical environment; temperature, heat flow maps, and tem- 
perature gradient holes; and soil mercury investigations. 


4791 (SGP-TR—S5, pp 29-34) Well log analysis applied 
to Cerro Prieto geothermal field. Castaneda, Ml (Instituto In- 
vestigaciones Electricas, Mexicali, Mexico); Abril, A.; Arel- 
lano, V.; McCoy, R.L. 1981. NTIS, PC A09/MF A0O1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Reservoir simulation studies on the Cerro Prieto Field were 
performed. An integral part of this project is the analysis of geo- 
physical well logs to determine basic reservoir parameters. There 
are three primary sources of data on the petrophysical properties of 
a reservoir: core analysis, well tests and well logs. Core analysis 
data are limited because of the expenses involved in obtaining the 
core samples and performing the analysis. Well test analysis provide 
reservoir properties averaged over a large volume and therefore is 
not detailed. Well log analysis then, is the prime means of obtaining 
detailed data from the reservoir. A distribution of material param- 
eters can be obtained from this analysis and the reservoir can be 
better defined for simulation purposes. 


4792 (SGP-TR—S55, pp 61-69) Reykjanes 
ibsurface exploration 


geothermal 
field in Iceland: su and well discharge 
characteristics. Gudmundsson, J.S.; Hauksson, T.; Tomas- 
son, J. (Iceland Energy Authority, Reykjavik). 1981. NTIS, 
PC A09/MF AOl1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The geochemical nature of the Reykjanes field and the one 
production well operated for nearly a decade are reported. To pro- 
vide some background information, the reported subsurface explo- 
ration work is discussed. 


4793 (SGP-TR—55, pp 91-96) Temporal evolution of 
the composition of the fluid from Serrazzano zone (Larder- 
ello). D'Amore, F.; Calore, C.; Celati, R. (Istituto Interna- 
zionale per le Ricerche Geotermiche, Pisa, Italy). 1981. 
NTIS, PC A09/MF AOI. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

A temporal evolution in fluid composition has been noted 
during exploitation of the Serrazzano geothermal area, on the 
northwestern margin of the Larderello field. Strong variations have 
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been recorded in the contents of NHs, HsBO;, HCI and the uncon- 
densable gases. The largest variations were recorded in the 1955- 
1970 period, when new boreholes were being drilled. One possible 

ion of these changes may lie in the fact that the fluid dis- 
charged from the wells comes from diverse sources and that exploi- 
tation has gradually modified the contribution from each of these 
sources. 


4794 (SGP-TR—S5, pp 115-119) Geothermal well log- 
ging and its interpretation. Hirakawa, S.; Yamaguchi, S. 
(Univ. of Tokyo, Japan). 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). ; ; 

The purpose of this paper is: (1) to explain the high tempera- 
ture well logging developed on the Sunshine Project; and (2) to 
present an algorithm which can estimate porosity distributions and 
detect fractured zones from conventional geothermal well logging. 


4795 (SGP-TR—S55, pp 121-125) Measuring salt water 
permeabilities. Gobran, B.D. (ARCO Oil and Gas Co., Ba- 
kersfield, CA). 1981. NTIS, PC A09/MF A0O1. Contract 
AC03-76ET 12056. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

This study investigates flow of saline solutions through sand- 
packs at elevated temperatures and pressures in the laboratory. The 
purposes of this work are two-fold. First the experimental appara- 
tus necessary to measure permeability with salt water flow at ele- 
vated temperatures must be designed and built. Then, the effect of 
temperature on absolute permeability to salt water will be com- 
pared to the effect with distilled water as the flowing fluid under 
similar conditions. 


4796 (SGP-TR—S5, pp 127-132) SiO. precipitation ac- 
companying fluid flow through granite held in a temperature 
gradient. Moore, D.E.; Morrow, C.A.; Byerlee, J.D. (Geo- 
logical Survey, Menlo Park, CA). 1981. NTIS, PC A09/MF 
AOl. 


From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

In experiments simulating the rise of hydrothermal fluids 
from a geothermal reservoir, water was flowed at a low rate down 
a temperature gradient through fractured and intact cylinders of 
Barre and Westerly Granite. Temperatures ranged from 80 to 
105°C at the outer edges of the cylinders to 250 to 300°C along a 
central borehole which housed the heating coil. As a result of min- 
eral deposition, particularly SiOz, at low temperatures in the granite 
samples, permeabilities were reduced 10- to 100-fold in periods of 1 
to 3 weeks. Chemical analyses were made of the low-temperature 
fluids discharged from the cylinders. Early-sampled fluids were su- 
persaturated with respect to several minerals at low temperatures in 
the granites. Of the oversaturated species, SiO2 showed the most 
rapid decrease with time, and in an experiment with low initial 
flow rate, the solution reached equilibrium with quartz at the low- 
temperature edge of the cylinder within about 6 days. Increasing 
the maximum temperature of the gradient at constant confining 
pressure led to higher SiO2 concentrations in the discharged fluids. 
However, increasing confining pressure along with maximum tem- 
perature resulted in lower dissolved SiO2 contents, because of en- 
hanced reaction at the reduced flow rates accompanying the pres- 
sure increase. The behavior of SiO2 contrasted with most other dis- 
solved species, which were affected by changes in temperature but 
not flow rate in the time of the experiments. 


4797 (UCRL—87802) Airborne-temperature-survey 
maps of heat-flow anomalies for exploration geology. Del 
Grande, N.K. (Lawrence Livermore National Lab., CA 
(USA)). 9 Jul 1982. Contract W-7405-ENG-48. 4p. (CONF- 
821204—1). NTIS, PC A02/MF AOl. Order Number 
DE82019111. 

From International symposium on remote sensing of envi- 
ronment; Ft Worth, TX, USA (6 Dec 1982). 

Airborne temperature surveys were used to depict the small 
surface temperature differences related to heat flow anomalies. 
Zones with conductive heat flow differences of 45 +- 16 pcal/ 
cm*(s) had predawn surface temperature differences of 1.4 +- 
0.3°C. Airborne temperature surveys were coordinated with field 
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temperature surveys at Long Valley, California, the site of a known 
geothermal resource area. The airborne temperature surveys re- 
corded redundant, predawn temperatures at two wavelengths and 
at two elevations. Overall temperature corrections were determined 
by calibrating dry soil surface temperatures with thermistor probes. 
The probes measured air and soil temperatures within 2 cm of the 
surface, every twenty minutes, during the survey overflights. 


4798 (USGS-PP—1203) Ground-temperature meas- 
urements. (Geological Survey, Washington, DC (USA)). 
1981. 41p. GPO. 

Portions of document are illegible. 

Three papers are included. A separate abstract was prepared 
for each one. (MHR) 


4799 (USGS-PP—1203, pp 1-11) Part I, Pallmann tech- 
nique. Norton, D.R.; Friedman, I. 1981. GPO. 

In Ground-temperature measurements. 

The measurement of integrated ground temperatures by the 
use of the Pallmann method was investigated in the laboratory and 
in the field. The method makes use of the fact that the rate of in- 
version of a solution of sucrose to invert sugar is temperature-de- 
pendent and can be easily monitored. The rate, which is also a 
function of the pH of the solution, can be adjusted so that the reac- 
tion is only partially completed during the time that the tempera- 
ture is to be monitored. Laboratory calibration of the solution is 
necessary if accuracies of 0.25° Calsius (C) are to be achieved. Field 
tests using these techniques show that the effective temperature, in- 
tegrated over the annual temperature cycle at soil depths of 1 and 2 
m can be measured with an accuracy of about 0.25°C. Differences 
in temperature between 1 and 2 m, and between adjacent probes 
can be measured to about 0.05°C. 


4800 (USGS-PP—1203, pp 13-21) Part II, evaluation of 
the Pallmann technique in two geothermal areas of west-cen- 
tral Nevada. Olmsted, F.H.; Friedman, I.; Norton, D.R. 
1981. GPO. 

In Ground-temperature measurements. 

The Pallmann method, which derives an integrated tempera- 
ture on the basis of the hydrolysis of sucrose to invert sugar, was 
tested as a means of geothermal exploration at shallow depths in 
two adjoining geothermal areas of west-central Nevada. Integrated 
Pallmann temperatures for a 12-month period and a 3-month, mid- 
winter, period at depths of 1 and 2 meters (m) are compared with 
temperatures at 15 m obtained by more conventional methods at 15 
sites in the Soda Lakes area and 8 sites in the Upsal Hogback area. 
The field tests suggest that the Pallmann method is useful in map- 
ping temperature anomalies at greater depths and that the method 
may be superior to a conventional set of synoptic temperature 
measurements in outlining diffuse temperature anomalies where the 
areal differences in temperatures at depths of 15 m or more are rel- 
atively small. Better results were obtained with data obtained at a 
depth of 2 m than a 1 m. Correlations between the Pallmann tem- 
peratures for the 3-month, midwinter, period and temperatures at 
15 m were better than between the Pallmann temperatures for the 
12-month period and the 15-m temperatures, probably because of 
the smaller difference between the Pallmann temperatures (expo- 
nential means) and the arithmetic-mean temperatures for the shorter 
period. 


4801 (USGS-PP—1203, pp 23-39) Part III, ground tem- 
peratures in and near Yellowstone National Park. Friedman, 
I; Norton, D.R. 1981. GPO. 

In Ground-temperature measurements. 

The Pallmann method was used to determine ground tem- 
peratures and 1- and 2-meter (m) depths at 57 sites in Yellowstone 
National Park and vicinity for several annual periods. These meas- 
urements were used for determining rates of obsidian hydration for 
dating. In order to utilize these measurements for heat-flow com- 
parisons of the different sites, the 2-m data points were normalized 
to a common altitude and degree of shade. Using these corrected 
Pallmann temperatures, areas of anomalous heat flow were defined 
at sites distant from known geothermal influence. In addition to 
Pallmann measurements, instantaneous ground-temperature meas- 
urements were made at most Pallmann sites at or near the tempera- 
ture maximum and minimum for the year. These instantaneous 
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measurements were made to determine the temperature range in 
order to convert Pallmann temperature to arithmetic-mean annual 
temperatures. 


4802 Solid. study of western Dixie 
Valley, Churchill >» Nevada. Part I. Petrochemistry. 
Bell, E.J. (Mackay School of Mines, Reno, NV); Juncal, 
R.W. Transactions - Geothermal Resources Council; 5: 47- 
50(Oct 1981). (CONF-811015—). Contract ACO08- 
79ET27006. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Numerous thermal springs present in northern Dixie Valley, 
Nevada, are the surface expression of a deep-seated geothermal 
system. The structural setting, a complex asymmetric graben possi- 
bly bifurcating to the north, controls the location of surface springs 
and migration of thermal fluids to the surface. A large-scale surface 
soil geochemical survey for mercury and arsenic and petrochemical 
analysis for selected trace elements in subsurface samples from two 
deep exploratory wells allowed for identification of steam and hot 
water entries and delineation of associated geochemical zonations. 
Data thus far indicate the Dixie Valley geothermal system is dy- 
namic, with temperatures greater than 200°C at depths of 2500 m 
to 3000 m and access to thermal fluids controlled by structural and 
temporal parameters. 


4803 Solid-sample geochemistry study of western Dixie 
Valley, Churchill County, Nevada. Part II. Soil geochemistry. 
Juncal, R.W. (Geothermal Development Associates, Reno, 
NV); Bell, E.J. Transactions - Geothermal Resources Council; 
Sentauaie -54(Oct 1981). (CONF-811015—). Contract AC08- 

aes ‘Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Numerous thermal springs present in northern Dixie Valley, 
Nevada, are the surface expression of a deep-seated geothermal 
system. The structural setting, a complex asymmetric graben con- 
trols the location of surface springs and migration of thermal fluids 
to the surface. The distribution of arsenic and mercury in the soils 
of the valley correlates well with the occurrence of structures 
which may be in communication with the underlying geothermal 
system. Generally anomalous arsenic values occur along structures 
near the playa where fine-grained sediments and a high water table 
occur. Mercury values are uniformly low near the playa but are 
typically anomalous along structures in the coarser fan deposits. 
The complementary geochemical signatures of arsenic and mercury 
which arise from basic differences in elemental chemical behavior 
have been useful in delineating the structural trends of the valley. 
The structural model indicated by the geochemistry and results of 
drilling suggest future targets should be selected east of the Dixie 
Meadows fault, within the inner graben. 


4804 Geophysical reconnaissance study of the Hengill 

high-temperature geothermal area, SW-Iceland. Bjornsson, 
A.; Hersir, G.P. (National Energy Authority, ee ot 
Iceland). Transactions - Geothermal Resources Council; 5: 55- 
58(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The active central volcano Hengill, within the Neo-volcanic 
zone in SW-Iceland, is intersected by a major NE-SW trending fis- 
sure swarm. There is an abundance of hot springs and fumaroles 
within a high-temperature geothermal area, which is characterized 
by a low-resistivity anomaly some 120 km? in areal extent. The cen- 
tral hottest part is about 50 km? and is indicated by a resistivity- 
high at depth. An aeromagnetic map shows negative anomalies, 
caused by hydrothermal alteration. The best geothermal prospects 
are presumably within the fissure swarm outside the central region. 


4805 Water chemistry as an aid in reconnaissance explo- 
ration for a low-temperature geothermal system, Artesian 
City area, Idaho. Capuano, R.M. (Univ. of Utah, Salt Lake 
City). Transactions - Geothermal Resources Council; 5: 59- 
62(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 
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Water geochemical data can be usefully applied in the recon- 
naissance stage of exploration for low-temperature geothermal sys- 
tems. The use of these data in conjunction with the hydrologic and 
geologic interpretation to predict recharge areas, flow paths, and 
subsurface temperatures of thermal water in the Artesian City area, 
Idaho is presented. The source of recharge of the thermal water 
was determined to be meteroic water derived from the Rock Creek 
Hills and heated by the geothermal gradient. Interpretation of Na- 
K-Ca(-Mg) and SiO. geothermometer temperatures in the context 
of proposed flow systems and fluid sources indicates that the pre- 
dicted temperatures are high and that the thermal water probably 
cooled from temperatures not much higher than their discharge 
temperatures. 


Isotopic and ion chemistry of waters in the East 
Shore Area, northern Utah. Cole, D.R. (Univ. of Utah, Salt 
Lake City). Transactions - Geothermal Resources Council; 5: 
63-66(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Fluid chemistry and stable isotopes of oxygen and hydrogen 
were used to investigate the origin of thermal waters in the East 
Shore Area of northern Utah. Water samples were collected from 
all hot and warm springs, and many of the wells in this area, and 
analyzed for major cations and anions, and 5'*O and 8D. The data 
presented suggest the presence of two distinct hydrologic regimes. 
One involves deep, fault-controlled circulation of waters derived 
from high elevations in mountains to the east. These waters evolve 
into the Na+K and Cl-enriched hot spring fluids that are high in 
total dissolved salt concentrations (> 4000 mg/l). A second hydro- 
logic regime consists of waters derived from lower elevations that 
infiltrate into the shallow valley sediments. These dilute Ca + Mg 
and HCO; fluids comprise the bulk of the area’s ground water 
supply. Leakage of thermal waters into overlying cooler aquifers is 
observed in the vicinity of the hot springs, and is believed to occur 
in several other portions of the East Shore Area. 


4807 Approach to problems of a geothermal mercury 
survey, Puna, Hawaii. Cox, M.E. (Univ. of Hawaii, Honolu- 
lu). Transactions - Geothermal Resources Council; 5: 67- 
70(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Concentrations of soil mercury of 15 to 1250 ppB were de- 
termined in the Puna geothermal area on the lower east rift zone of 
Kilauea volcano. As the area is young and volcanically active a 
wide range of soils exist. Hg concentrations are partly controlled 
by such factors as soil development and organic content, which 
tend to complicate interpretation of the absolute concentrations 
measured. The pH of both ground gas and soil may also influence 
transport and fixation of the Hg, and some low pH soils may be 
due to SO. and CO, in ground gas. By relating the Hg concentra- 
tion of the samples to the background concentration for different 
soil types these influences can be significantly reduced, producing 
results that better reflect the geothermal component of Hg to the 
soil. The major difficulty in using this approach in an area with 
marked variations in soil type is in determining the background 
concentrations and in the classification of the soil types. 


4808 Resistivity survey on the plate boundaries in the 
eninsula, 


western Reykjanes P Iceland. Georgsson, L.S. (Na- 
tional Energy Authority, Reykjavik, Iceland). Transactions - 
Geothermal Resources Council; 5: 75-78(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A resistivity survey in the western Reykjanes Peninsula con- 
sisted of about 200 Schlumberger geoelectric soundings. It revealed 
a continuous east-west striking low resistivity zone which coincides 
fairly closely with the Reykjanes seismic zone that has been inter- 
preted as plate boundaries. This low resistivity zone includes at 
least two but probably all three of the high temperature geothermal 
areas in the region. Study of correlation between resistivity, salinity 
and temperature seem to confirm that the low resistivity can only 
be explained by anomalously high heat flow. This indicates that ex- 
ploitable geothermal energy may be found in the uppermost 1-2 km 
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along the plate boundaries on the Reykjanes Peninsula even far 
away from surface manifestations; this may be of great economic 
significance in the future. 


4809 Usefulness of heat flow data in regional assessment 
of low temperature geothermal resources with special refer- 

ence to Nebraska. Gosnold, W.D. Jr.; Eversoll, D.A. (Univ. 
of D Nebraska, Omaha). Transactions - Geothermal Resources 
Council; 5: 79-82(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Synthesis of heat flow data with other geologic information 
is an effective approach to exploring for low temperature geother- 
mal resources on a regional scale. The methodology entails utilizing 
heat flow data to estimate subsurface temperatures in stratigraphic 
units of known thickness and thermal conductivity. This method 
enhances the presentation of low temperature resources in map 
format by giving information on the areal extent of the resource, 
the depth to the resource, and the temperature of the resource. Ap- 
plication of this method in Nebraska has been successful in identify- 
ing regions with potential for geothermal exploitation. This method 
should be applicable to any stable platform. 


4810 Preliminary geothermal investigations in West Vir- 
ginia. Hendry, R. (State Univ. of New York/Buffalo, Am- 
herst); Hilfiker, K.; Hodge, D.; Morgan, P.; Swanberg, C. 
Transactions - Geothermal Resources Council; 5: 83-86(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Deep sedimentary basins and warm spring systems are po- 
tential geothermal resources in West Virginia. A temperature gradi- 
ent map based on 800 BHT for WV shows that variation of tem- 
perature gradients trend NE parallel to regional structure. Highest 
temperature gradient values of about 28°C/km occur in the east- 
central WV and the lowest gradients (18°C/km) are found over the 
Rome trough. Results of groundwater geochemistry indicate that 
the warm springs circulate in very shallow aquifers and are subject 
to seasonal temperature fluctuations. Silica heat flow data in WV 
varies from about .89 to 1.4 HFU and generally increases towards 
the west. Bouguer, magnetic and temperature gradient profiles sug- 
gest that an ancient rift transects the State and is the site of several 
deep sedimentary basins. 


4811 Helium: a gaseous geochemical guide to faults, 
fractures and geothermal systems. Kahler, D.E. (Western 
Systems, Inc., Evergreen, CO). Transactions - Geothermal 
Resources Council; 5: 87-90(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Helium-4, which is a product of radioactive decay in base- 
ment rocks, will preferentially migrate to the surface along deep- 
seated faults and fractures. The discovery of such fault and fracture 
systems is a key element in the exploration for geothermal deposits. 
Helium geochemistry provides a rapid, cost-effective and environ- 
mentally non-destructive exploration tool which can define con- 
cealed fracture zones. The applicability of this technique has been 
clearly demonstrated in regional and detailed prospect evaluations. 


4812 Variations of self-potential close to hot springs in 
the Lambasa area, Fiji. Lienert, B.R.; Cox, M.E. (Hawaii 
Inst. of Geophysics, Honolulu). Transactions - Geothermal 
Resources Council; 5: 91-94(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The results of a self-potential survey in the Lambasa geo- 
thermal area, Fiji, are presented. Dipolar anomalies having peak-to- 
peak amplitudes as large as 100 mV were observed close to some, 
but not all of the hot spring localities. One of these anomalies was 
modeled with an electrokinetic thin sheet model. The results imply 
that the electrokinetic coupling coefficient difference must be great- 
er than 70 mV/atm in order to explain the anomaly. 


4813 Evaluation of the mercury soil mapping geothermal 


exploration techniques. Matlick, J.S.; Shiraki, M. Transac- 


tions - Geothermal Resources Council; S: 95-98(Oct 1981). 
(CONF-811015—). 
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From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

In order to evaluate the suitability of the soil mercury geo- 
chemical survey as a geothermal exploration technique, soil concen- 
trations of mercury are compared to the distribution of measured 
geothermal gradients at Dixie Valley, Nevada; Roosevelt Hot 
Springs, Utah; and Noya, Japan. Zones containing high-mercury 
values are found to closely correspond to high geothermal gradient 
zones in all three areas. Moreover, the highest mercury values 
within the anomalies are found near the wells with the highest geo- 
thermal gradient. Such close correspondence between soil concen- 
trations of mercury and high-measured geothermal gradients 
strongly suggests that relatively low-cost soil mercury geochemical 
sampling can be effective in identifying drilling targets within high- 
temperature areas. 


4814 Self-potential observations on Maui, Hawaii. Mat- 
tice, M.; Kauahikaua, J. (Hawaii Inst. of Geophysics, Hono- 
lulu). Transactions - Geothermal Resources Council; 5: 99- 
102(0ct 1981). (CONF-811015—). Contract AC03- 
80SF10819. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The results of 13 self-potential profiles performed on the 
island of Maui, Hawaii, were compared with elevation, surface ge- 
ology, and man-made objects located along each profile. With the 
exception of two anomalies, all features observed in the Maui pro- 
files can be explained by either varying surface geology, streaming 
potential associated with topography or man-made objects. The 
two observed anomalies appear to be related to topography; how- 
ever, they are of the wrong polarity associated with normal Hawai- 
ian streaming potentials. 


4815 Heat flow and heat production in northwestern 
Pennsylvania. Maurath, G. (O’Brien Resources Corp., Grass 
Valley, CA); Eckstein, Y. Transactions - Geothermal Re- 
sources Council; 5: 103-106(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A steady state divided bar and a thermistor probe have been 
used to obtain thermal conductivity measurements of rock-core 
samples from six boreholes and temperature measurements from 
two boreholes in northwestern Pennsylvania. When combined, 
these measurements yield uncorrected heat flow values for Clarion 
and Venango Counties of 1.73 HFU (7242 mW/m?) and 1.44 HFU 
(60.28 mW/m?) respectively. Fully corrected for the effects of a 
secondary recovery experiment, the Allegheny River, Pleistocene 
climatic variations and the effects of topography, the heat flows are 
1.84 HFU (77.02 mW/m?) and 2.00 HFU (83.72 mW/m?). This is 
the highest heat flow reported in the Allegheny Plateau. A tem- 
perature gradient map constructed from 439 reported bottom hole 
temperature measurements of oil and gas wells in four states and 
heat production measurements for 41 samples of basement material 
indicate the above average heat flow is due to a shallow heat 
source. 


4816 Granite Mountain, Nevada geothermal prospect. A 
case history. McManness, D.; Quillin, B.; Butler, D. Trans- 
actions - Geothermal Resources Council; 5: 107-110(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A geophysical and geological interpretation was made in the 
area of Kyle Hot Springs, Pershing County, Nevada. A brief de- 
scription of the geophysical methods used in the survey area and a 
presentation of the final interpretation of the prospect are included. 


4817 Seasat radar images for mapping in geothermal 
areas. Muskat, J. (Jet Propulsion Lab., Pasadena, CA); Cian- 
canelli, E.; Blom, R. Transactions - Geothermal Resources 
Council; 5: 115-118(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Seasat radar images of the Glass Mountain KGRA (Medi- 
cine Lake Highlands, CA), were studied and compared with Land- 
sat and color aerial photos. The satellite radar data provides signifi- 
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cant supplemental structural information and some additional geo- 
logic unit discrimination. 


4818 Initial assessment of the hydrothermal resources of 
the Summer Bay region on Unalaska Island, Alaska. Reeder, 
J.W. (Alaska Dept. of Natural Resources, Anchorage). 
Transactions - Geothermal Resources Council; 5: 123-126(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

As the result of geologic investigations and shallow explora- 
tory drilling, a potentially developable warm-water artesian aquifer 
was found in shallow unconsolidated deposits near the Summer Bay 
warm spring, which is located near the Unalaska community on 
Unalaska Island. The actual water source for the warm spring and 
the warm-water aquifer is not well understood, but the source is 
probably directly related to deep N. 50°W fractures. Magma is sus- 
pected to exist in such fractures at great depths in this region. 


4819 Low-grade geothermal resources in northern Lou- 
isiana, Smith, D.L.; Dees, W.T. (Univ. of Florida, Gaines- 
ville). Transactions - Geothermal Resources Council; 5: 127- 
128(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Nineteen heat flow measurements, ranging from 1.0 to 2.1 
heat flow units, and near-surface (< 500 m) geothermal gradients 
of 30 to 44°C/km suggest a zone of low-grade geothermal re- 
sources in northern Louisiana. Subsurface temperatures exceeding 
45°C appear probable at depths of 1 km. Thermal conditions within 
a three-parish area of northern Louisiana are comparable to those 
for portions of the Atlantic Coastal Plain where thermal energy 
prospects are attractive. 


4820 Analysis of bottom-hole temperature data from oil 
and gas wells of the Tennessee Valley region. Staub, W.P.; 
Treat, N.L. (Oak Ridge Associated Universities, 


Transactions - Geothermal Resources Council; 5: 129-132(Oct 
1981). (CONF-811015—). Contract AC05-760R00033. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Bottom-hole temperature (BHT) data from oil and gas wells 
were used to evaluate geothermal energy resources in the Tennes- 
see Valley region and adjacent states. The geothermal gradient for 
each of 13 geologic subregions was established by linear regression 
of all the BHT data within the subregion. A routine statistical pro- 
cedure identified all unusually warm wells within each subregion, 
and their locations were plotted. Hot spots within each subregion 
were identified by localized clustering of such wells in numbers ex- 
ceeding statistical expectations based on the intensity of drilling ac- 
tivity. 


oo Sea eee reduction and analysis of heat flow and 

thermal gradient exploration data. Steele, J.L.; Spafford, 
Ri E.; Blackwell, D.D. (Southern Methodist Univ., Dallas, 
TX). Transactions - Geothermal Resources Council: 5: 133- 
136(Oct 1981). (CONF-811015—). Contract AS07- 
791D 12037. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Due to the large volume and diverse nature of geothermal 
information currently being collected, it is helpful, and in most 
cases necessary, that some process be used to manipulate the data. 
A generalized flow diagram, representing a Data Collection System 
is outlined in a chart. This chart provides some guidelines for con- 
trolling a heat flow/geothermal gradient database from start to 
finish. The database used in this discussion is restricted to downhole 
well temperature data and similar related geophysical information. 


4822 Hot geochemistry, and regional heat flow 
of northcentral Mexico. Swanberg, C.A.; Marvin, P.R.; Sala- 
zar S., L.; Gutierrez, C.G. Transactions - Geothermal Re- 
sources Council; 5: 141-144(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

To date we have found, sampled and performed chemical 
analyses on 21 hot springs (T > 30°C), 4 hot wells (T > 30°C) 
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and 15 warm springs (T = 25 to 30°C) from the states of Chihua- 
hua, Coahuila and Sonora, Mexico. Also in order to establish back- 
ground chemistry, an additional 250 cold wells and springs (T = 12 
to 25°C) were sampled and analyzed and several hundred water 
analyses from the several thousand provided by various Mexican 
agencies were included. The technique of silica geothermometry 
was used to estimate the regional heat flow of northcentral Mexico. 
Both the traditional heat flow and the silica heat flow values are 
generally high and show considerable scatter as is typical of areas 
having Tertiary and Quaternary volcanic and tectonic activity. Spe- 
cific areas of high heat flow (> 2.5 HFU) include the Presidio and 
Los Muertos Bolsons, the Cuidad Chihuahua-Chuatemoc area, the 
Delicias area, and the area south of the San Bernardino Bolson of 
southeast Arizona. Areas of lower heat flow (2.0 to 2.5 HFU) in- 
clude the Jimenez-Camargo region and the area between the Los 
Muertos and Presidio Bolsons. 


Hydrothermal system at the East Brawley KGRA, 
Imperial Valley, California. Brook, C.A.; Mase, C.W. (Geo- 
logical Survey, Menlo Park, CA). Transactions - Geothermal 
Resources Council; 5: 157-160(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The East Brawley KGRA is an example of a blind geother- 
mal field characteristic of the Imperial Valley, California. Deep 
wells in the area have encountered brine with temperatures exceed- 
ing 200°C at depths of 3 to 4 km. The area of the geothermal field 
is defined by a local gravity maximum with closure of about 5 
mgals, a coincident heat-flow anomaly with closure of 160 to 180 
mWm_2 and an apparent-resistivity low of about 3 ohm-m. 


4824 Model approach for the geothermal fields in the 
slate terrain of Taiwan. Lee, C.S.; Chang, P.T.; Hsu, J.B. 
(Mining Research and Service Organization, ITRI, Taipei, 
Taiwan). Transactions - Geothermal Resources Council; 5 
181-184(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A hypothetical model derived from shallow exploration well 
data alone is tested by the information provided by the deep wells 
drilled in recent years. How to determine a correct regional geo- 
thermal gradient and to tap a postulated deep reservoir are the es- 
sence of this model. 


4825 Passive seismic results near the Tuscarora Pros- 
pect, Nevada. Nicholl, J.J.; Lange, A.L. Transactions - Geo- 
thermal Resources Council; 5: 197-200(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Data from a 12-day passive seismic survey were collected 
near Tuscarora approximately 95 km northwest of Elko, Nevada. 
The high seismicity detected was characterized by extensive clus- 
tering activity. Poisson’s ratio and focal-mechanism data indicate a 
seismically active fault intersection with extensive fluid saturation 
2.5 km northeast of Hot Sulphur Springs. 


4826 Low enthalpy geothermal energy exploration and 
development in Switzerland. Rybach, L. (Inst. of Geophys- 
ics, Zurich, Switzerland); Jaffe, F.C. Transactions - Geother- 
mal Resources Council; 5: 205-208(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The geothermal potential of Switzerland is restricted to low- 
enthalpy resources related to warm water circulation systems in 
thermal spring areas and to deep aquifers in sedimentary basins. 
The two first geothermal exploration projects leading to the exploi- 
tation of natural warm water for heating purposes were carried out 
and completed successfully in the Baden-Schinznach-Zurzach area 
and in the Lavey spa. These ventures led to the development of an 
integrated exploration concept, in which hydrogeochemical meth- 
ods appear to be particularly useful in the complicated geological 
conditions prevailing in Switzerland. It is believed that with the 
available know-how the geothermal exploration can now be ex- 
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tended to the definition and the subsequent development of the hot- 
water potential of the deep aquifers. 


4827 Chemical study on deep hot water of the Nigor- 
ikawa geothermal field. Yoshida, Y. Transactions - Geother- 
mal Resources Council; 5: 217-220(0ct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geochemical studies have been carried out on the deep hot 
waters discharged from geothermal wells in the Nigorikawa Basin 
located in southwestern Hokkaido, Japan. Geothermal reservoirs in 
this area can be classified into three types based on the relationship 
between the enthalpy and Cl concentrations of hot waters. Each 
reservoir is separated by the existence of the caldera, and the reser- 
voir located outside of the caldera is the most productive. Concen- 
tration of Ca, SO, and COs is controlled by the solubility of anhy- 
drite and calcite. On the other hand, concentration of Na and K is 
controlled by the equilibrium between hot waters and sodium and 
potassium minerals. 


4828 Case studies of developing low-temperature geo- 
thermal wells. Kunze, J.F.; Gould, R.W. (Energy Services, 
Inc., Idaho Falls, ID). Transactions - Geothermal Resources 
Council; 5: 251-252(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Low temperature geothermal reservoirs can be very elusive. 
Even when penetrated with a drill bit, the geothermal water can 
elude detection, leading eventually to an unnecessary dry hole. Ex- 
periences in regard to the dynamics of several iow-to-moderate 
temperature geothermal wells that have been drilled recently are 
discussed. Drilling fluid weight is so critical to enabling the driller 
to discover the resource, that often one needs to chance the possi- 
bility of hole collapse by keeping drilling fluids light. If reliable 
geophysical log correlation methods could be developed to enable 
the positive identification of water bearing zones, the well develop- 
ment problem would be considerably easier. 


4829 Location of production zones with pressure gradi- 
ent logging. Castaneda, M. (Instituto Investigaciones Electri- 
cas, Mexicali, Mexico); Horne, R.N. Transactions - Geother- 
mal Resources Council; 5: 275-278(Oct 1981). (CONF- 
811015—). Contract AT03-80SF11459. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The fact that geothermal wells produce from only a limited 
number of discrete fractures or feed zones often gives rise to con- 
fusing temperature and pressure logs. This is because the wells fre- 
quently are flowing from one zone to another while the meas- 
urements are made - even though the well is shut in. Interpretation 
of the temperature and pressure logs is then difficult unless the lo- 
cation of the feed zones can be determined and the internal flows 
recognized. Although this may often be determined by an experi- 
enced reservoir engineer there remains considerable room for ambi- 
guity. A method is presented for locating the feed zones and simul- 
taneously registering upward or downward flows by comparing the 
measured pressure gradient with the hydrostatic gradient calculated 
from a simultaneously run temperature log. Demonstration of the 
technique in Cerro Prierto is shown. 


4830 Problems and partial solutions in using the S.P. 
log to predict water salinity in deep hot wells. Dunlap, H.F.; 
Dorfman, M.H. (Univ. of Texas, Austin). Transactions - 
Geothermal Resources Council; 5: 283-286(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Predictions of formation water salinity from S.P. logs using 
conventional methods are usually too low in deep, hot wells of the 
Texas-Louisiana Gulf Coast. A standard deviation of 69,000 ppM 
was found when comparing predicted salinities with good measured 
values. The underestimation of salinity leads to an overestimation of 
the amount of methane which can be dissolved in these waters, an 
important parameter in assessing the economic feasibility of geo- 
thermal-geopressured projects. An improved technique using an in- 
ferred R/sub MF/ value, and a geologic age correction was devel- 
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oped. This reduces the standard deviation to 21,000 ppM. Several 
factors contribute to the high uncertainties in S.P. derived salinities. 
It is believed that the two most important factors are variations in 
Na* ion transport efficiency of the shales, plus large, erratic vari- 
ations in mud resistivity. 


4831 Synergistic interpretation of formation characteris- 
tics of a low temperature well in Susanville, Cali- 
fornia. McNitt, J.R.; Sanyal, S.K.; Petersen, C.A. (Geother- 
mEx, Inc., Berkeley, CA). Transactions - Geothermal Re- 
sources Council; 5: 303-306(Oct 1981). (CONF-811015—). 
Contract AC03-79ET27040. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A synergistic interpretation of drilling logs, formation logs, 
production logs and pump test data, from a low temperature geo- 
thermal well is presented to yield the stratigraphic sequence and 
the nature and thickness of the permeable zones. The well penetrat- 
ed fluvial and lake bed sediments (ash/clay/sand) with occasional 
basalt/andesite. An unconventional application of repeat tempera- 
ture logging in a nearby well during the drilling of the subject well 
proved invaluable in locating permeable zones and in casing and 
completion. 


4832 Lithology determination from digitized well logs - 
examples from Ore-Ida No. 1 geothermal well, Ontario, 
Oregon. Sanyal, S.K. (GeothermEx, Inc., Berkeley, CA); 
Glenn, W.E. Transactions - Geothermal Resources Council; 5: 
311-314(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Some of the advantages and pitfalls of lithology determina- 
tion from digitized well logs are presented. Examples are provided 
from the Ore-Ida No. 1 geothermal well in Ontario, Oregon, drilled 
through a sequence of siltstone, clay, tuff and basalt/andesite. The 
use of histograms and crossplots to differentiate various lithological 
units and to identify alteration is illustrated. 


4833 Interpretation of downhole data from the Baca 
geothermal field: status as of June 1981. Grant, M.A.; Garq, 
S.K. (Systems, Science and Software, La Jolla, CA). Trans- 
actions - Geothermal Resources Council; 5: 337-340(Oct 
1981). (CONF-811015—). Contract FC03-78ET27163. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Detailed analysis of the pressure and temperature profiles 
measured in individual Baca wells determine those locations at 
which the measurements correspond to the actual conditions in the 
fractured formation. The reservoir pressures identified from the 
well-by-well analysis indicate a uniform initial pressure gradient 
across the reservoir corresponding to a hydrostatic gradient at ap- 
proximately 500°F. The initial temperature contours constructed 
from the well analysis dome upward and an initial two-phase region 
lies at the crest of the dome. Two permeable zones are identified. 
The shallower, more permeable, zone lies within the Bandelier 
Tuff; the deeper zone corresponds to the interface between the 
Bandelier Tuff and the underlying Andesite. With fluid production, 
the two-phase zone will expand, but the reservoir will always con- 
tain liquid and two-phase regions. 


4834 Sampling procedure for atmospheric geothermal 
brines. Kochelek, J.T.; Zienty, D.F. (Petrolite Corp., Brea, 
CA). Transactions - Geothermal Resources Council; 5: 349- 
352(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Thermodynamic and chemical changes can alter the charac- 
teristics of geothermal brine samples significantly. A procedure 
which minimizes these changes has been developed for sampling at- 
mospheric geothermal brines. The method is fast with minimal 
cooling and yields representative samples which have been stabi- 
lized to preserve their integrity. The procedure provides reliable 
suspended solids data and both the solid and liquid samples are suit- 
able for elemental analysis. The procedure is also a valuable tool to 
aid in monitoring a geothermal brine conditioning system. Data are 
included from a flow test at an MCR Geothermal well in the Impe- 
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rial Valley area of California to illustrate the utility of the sampling 
procedure. 


4835 Estimation of steam saturation and rock alteration 
from geothermal well logs: a theoretical inquiry. Sanyal, S.K. 
(GeothermEx, Inc., Berkeley, CA). Transactions - Geother- 
mal gig Council: 5: 373-376(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The possibility of using well logs to estimate steam satura- 
tion (or steam quality) in a geothermal reservoir is considered. The 
expected responses of density and neutron logs are calculated as a 
function of steam quality in the reservoir assuming a granitic matrix 
with 7% porosity. It is shown that only for small steam quality 
values, density and neutron log responses can be used to estimate 
steam saturation. Hydrothermal alteration in the rock should be 
identifiable from log responses, particularly gamma ray. 


4836 Thermal fluid enthalpy estimated from gas content 
in flashing steam. Chang, C.L.; Cheng, J.H. (Mining Re- 
search and Service Organization, ITRI, Taipei, Taiwan). 
Transactions - Geothermal Resources Council; 5: 405-408(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Thermal fluids from boreholes in the Lushan area were 
found to be high in gas content. As the thermal fluid is produced 
from the boreholes, dissolved gas gradually releases from the liquid 
phase and steam flow rate is increased with the gas outflow from 
the steam. The enthalpy of the thermal fluid as determined by 
steam and hot water flow rate and respective temperature is found 
to be much higher than that estimated from the maximum down- 
hole temperature. It is thus known that the gas content in the steam 
can be used as an alternative method applicable to determine the 
enthalpy of thermal fluid. 


4837 Exploration and exploitation of low-temperature 
geothermal fields for district heating in Akureyri, North Ice- 
land. Bjornsson, A. (National Energy Authority, Reykjavik, 
Iceland). Transactions - Geothermal Resources Council; 5 
495-499(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Tertiary basalt formations in the vicinity of the town of 
Akureyri in central northern Iceland are characterized by low per- 
meability, except for thin interlayer and narrow fissures along 
dykes. Although several thermal springs are found in the area, dec- 
ades of geothermal exploration brought no success. A renewed geo- 
thermal exploration was started in 1975. Geological and geophysi- 
cal reconnaissance survey revealed three geothermal prospects. 
Drilling of the Eyjafjordur area 12 km south of Akureyri, was suc- 
cessful and some 150 1/s of 80-96°C hot water is now produced 
from 6 wells. The water is low in dissolved solids and is used direct 
for cooking and space heating. About 85% of the town is now sup- 
plied with 70-80°C hot water from a district heating service. The 
total cost savings for the people of Akureyri, by using geothermal 
instead of imported oil, are some $5 million per year. Research and 
drilling is continuing for further utilization of thermal water. 


4838 New evidence for a low enthalpy convective system 
in western Ohio. Eckstein, Y. (Kent State Univ., OH). 
Transactions - Geothermal Resources Council; 5: 503-506(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Statistical analysis of the distribution of bottom-hole tem- 
peratures in wells throughout Ohio provides additional evidence for 
a convective system suggested earlier by Cannon et al (1980). The 
model postulates convective heat transfer along the fault and frac- 
ture system associated with the Cincinnati-Findlay Arch in western 
Ohio. Depth/bottom-hole temperature and depth-calculated geo- 
thermal gradient diagrams show wide scatter of points for bore- 
holes located along the axis of the Arch, as contrasted with a good 
linear correlation for boreholes located east and west of the Arch. 
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4839 Baer thermal area in western Iceland: exploration 
and exploitation. Geor LS. ae Energy Authori- 
ty, Reykjavik, Iceland); Johannesson, H.; Gunniaugsson, E. 
Transactions - Geothermal Resources Council; 5: 511-514(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The hot springs in the Baer thermal area are distributed in 4 
groups on a 2 km long line striking N10°W. Natural discharge is 8 
l/s and maximum temperature 94°C. Evidence indicates that the 
linearity originates from a fracture. The fracture is intersected by 
NE-SW trending dykes and faults which coincide with the groups 
of hot springs. The fracture opens the way up for fluid flowing 
along the dykes and faults. Nine wells have been drilled in the 
of which two are productive and yield 60 1/s of 95°C hot water by 
downhole pumping. This may be increased to 110 1/s with further 
drilling and a drawdown of the water level to 110 m depth. The 
water will be used for a district heating system in the small towns 
of Borgarnes and Akranes (6500 inhabitants together). The hot 
water will be transported 60 km in an insulated pipeline which will 
be completed in late 1981. 


4840 Exploration, the economic strategies. Greider, B. 
Transactions - Geothermal Resources Council; 5: 643-646(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Exploration for a geothermal reservoir is capital-intensive, 
and requires planning and significant capital. The objectives of ex- 


tion of the risks of finding adequate producible and useable energy 
with the available techniques and funds provides the foundation for 
the exploration plans. Exploration wells now cost about $200 per 
foot drilled. Development of a 50 MW field and plant requires 
more than 76 million dollars. A direct use development requires a 
minimum of $1,000,000 if it involves a new industrial installation. A 
development must provide more than 25% rate of return on the in- 
vestment to compete with low risk investments. 


4841 Analysis of Phase I flow data from Pleasant Bayou 
No. 2 geopressured well. Garg, S.K.; Riney, T.D.; Fwu, J.M. 
(Systems, Science and Software, La Jolla, CA). Transactions 
- Geothermal Resources Council; 5: 693-696(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Analysis of pressure drawdown/buildup data from the Phase 
I 45-day production/45-day shutin test indicates (1) the presence of 
a linear barrier at approximately 3000 ft and (2) that the skin factor 
varies widely during the test. The linear barrier appears to corre- 
spond to a mapped growth fault. At present, it is not possible to 
identify the physical mechanism responsible for the apparent vari- 
ation of skin factor. The formation parameters derived from the 
buildup data have been employed in the MUSHRM simulator to 
successfully history-match the Phase I pressure and flow data. 


4842 Mi associated with development of 
Gulf Coast geopressured: energy wells: two studies, 
Pleasant Bayou No. 2 and Dow L.R. Sweezy No. 1. Mauk, 
F.J.; Sorrells, G.G.; Kimball, B.C. (Teledyne Geotech, Gar- 
land, TX). Transactions - Geothermal Resources Council; 5: 
725-728(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Continuous microseismic monitoring of the regions around 
the Pleasant Bayou No. 2 well in Brazoria County, Texas and the 
Dow L.R. Sweezy No. 1 well (Bayou Parcperdue) in Vermilion 
Parish, Louisiana has been conducted since September, 1978 and 
August, 1980 at the two sites respectively. The two principal objec- 
tives of these research programs are (1) to assess normal ambient 
regional seismicity characteristics prior to high-volume brine pro- 
duction, and (2) to evaluate the seismological impact of high- 
volume brine production and disposal from these geopressured 
wells. Because neither of these wells has undergone sustained major 
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brine production, the principal results of the microseismic monitor- 
ing relate to the first objective. 


4843 Accurate determination of geopressured aquifer sa- 
linity from the SP log. Silva, P.; Bassiouni, Z. (Louisiana 
State Univ., Baton Rouge). Transactions - Geothermal Re- 
sources Council; 5: 737-740(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The amount of gas dissolved in geopressured brine is water 
salinity dependent. When water samples are available, water salinity 
is determined by direct analysis. In the absence of water samples, 
which is often, water salinity is estimated using conventional well 
logging interpretation techniques. The water resistivity, R/sub w/, 
is first calculated from the SP log. The salinity is then obtained 
using available correlations. It is not unusual to obtain poor correla- 
tions between the values obtained from water samples and those es- 
timated from the SP especially in deep geopressured south Louisi- 
ana formations. The basic SP equation SP = -K log (a/sub w//a/ 
sub mf/) was examined. The parameter K was found to vary with 
the shale resistivity R/sub sh/. A new interpretation chart relating 
SP to R/sub sh/, R/sub mf/ and R/sub w/ was obtained. The use 
of the new equation resulted in a significant improvement in the 
correlation between water salinity values obtained from water sam- 
ples and those estimated from the SP log. 


4844 (DOE/ET/27204—T1-Vol.1-Sect.2) Heat flow and 
geothermal potential of Kansas. Blackwell, D.D.; Steele, J.L. 
(Southern Methodist Univ., Dallas, TX (USA). Dept. of 
Geological Sciences). 1981. Contract ASO7-79ET27204. 81p. 
NTIS, PC A05/MF A0O1. Order Number DE83003235. 

Portions of document are illegible. 

The plan of the US Geological Survey and Kansas Geologi- 
cal Survey to drill four deep hydrologic tests in Kansas prompted a 
geothermal study in these wells. These wells were drilled through 
the Arbuckle Group to within a few feet of basement and two of 
the holes were deepened on into the basement and core samples 
collected of the basement rock. Because of the depth of the four 
holes and because of the fact that they have been cased through 
most of their depth and left undisturbed to reach temperature equi- 
librium, it is possible to get highly accurate, stable temperature 
measurements through the complete sedimentary section. In addi- 
tion an extensive suite of geophysical logs were obtained for each 
of the holes (gamma-ray, travel time, density, neutron porosity, 
electric, etc.) and cuttings were collected at frequent intervals. In 
addition 5 other holes were logged as part of this study. For these 
holes cutting samples and geophysical logs are not available, but 
the additional holes offer useful supplementary information on the 
temperature regime in other parts of Kansas. 


4845 Method of preparing high-temperature-stable thin- 
film resistors. Raymond, L.S. (to Dept. of Energy). US 
Patent Application 206,409. 12 Nov 1980. 16p. Contract 
AS04-76ET28355. 

A chemical vapor deposition method for manufacturing 
tungsten-silicide thin-film resistors of predetermined bulk resistivity 
and temperature coefficient of resistance (TCR) is disclosed. Gas- 
eous compounds of tungsten and silicon are decomposed on a hot 
substrate to deposit a thin-film of tungsten-silicide. The TCR of the 
film is determined by the crystallinity of the grain structure, which 
is controlled by the temperature of deposition and the tungsten to 
silicon ratio. The bulk resistivity is determined by the tungsten to 
silicon ratio. Manipulation of the fabrication parameters allows for 
sensitive control of the properties of the resistor. 


1504 Legal And Institutional Aspects 


REFER ALSO TO CITATION(S) 4758 


4846 Current public utility considerations for geother- 
mal power producers and direct heat distributors. Nimmons, 
J.T. (Earl Warren Legal Inst., Berkeley, CA). Transactions - 
Geothermal Resources Council; 5: 611-614(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 
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The benefits now available to geothermal power producers 
under federal law as implemented through recent rulemaking pro- 
ceedings of the Federal Energy Regulatory Commission (FERC) 
are reviewed. Some of the problems created for direct heat devel- 
oper/distributors by existing state regulatory practices are dis- 
cussed, and a greatly simplified scheme which could spur develop- 
ment and still accomplish the legitimate objectives of traditional 
regulatory theory is outlined. 


4847 Legal treatment of geothermal resources in BPA 
marketing area states. Sifford, A. (Eliot Allen and Asso- 
ciates, Inc., Salem, OR). Transactions - Geothermal Resources 
Council; 5: 619-622(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Bonneville Power Administration (BPA) marketing area 
encompasses all of three states and portions of five others with 
identified geothermal resources. Heightened awareness of geother- 
mal energy as a contributor to the region’s energy mix has led to 
the creation of new geothermal statutes in the BPA area. Each 
state in the BPA has enacted different geothermal ownership stat- 
utes. These statutes are examined, and potential impacts on geother- 
mal development in the BPA marketing area discussed. 


4848 Regulations on hydrogen sulfide emissions from 
geothermal development at The Geysers. Squier, S.E.; Robin- 
son, K.S.; Katz, G. Transactions - Geothermal Resources 
Council; 5: 623-626(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Current and proposed federal, state and local emission regu- 
lations governing The Geysers geothermal resource area are re- 
viewed. The impacts of these laws on field development and delays 
associated with regulatory problems are significant, and examples of 
these are given. Permitting requirements for new or modified geo- 
thermal sources are examined. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 4759, 4762, 4840, 4899, 4947, 4958 


4849 (DOE/ID/12314—T1) Integration of hydrother- 
mal-energy economics: related quantitative studies. (Engineer- 
ing and Economics Research, Inc., Vienna, VA (USA)). 
Aug 1982. Contract AC07-81ID12314. 127p. NTIS, PC 
A07/MF AO1. Order Number DE83001407. 

Portions of document are illegible. 

A comparison of ten models for computing the cost of hy- 
drothermal energy is presented. This comparison involved a de- 
tailed examination of a number of technical and economic param- 
eters of the various quantitative models with the objective of identi- 
fying the most important parameters in the context of accurate esti- 
mates of cost of hydrothermal energy. Important features of var- 
ious models, such as focus of study, applications, marked sectors 
covered, methodology, input data requirements, and output are 
compared in the document. A detailed sensitivity analysis of all the 
important engineering and economic parameters is carried out to 
determine the effect of non-consideration of individual parameters. 


4850 Geothermal development in a new era: a marketing 
framework. Coe, B.A. (Western Energy Planners, Ltd., 
Aurora, CO). Transactions - Geothermal Resources Council; 
5: 591-594(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Progress in exploring for, developing and using geothermal 
energy for direct heat requirements is slow. Most of the projects 
underway have been government-assisted. Now, federal policy dic- 
tates that market forces bring energy on line. What is next required 
to stimulate direct use of geothermal energy within the new context 
is an active and effective marketing program. A basic framework 
and some rules of thumb can help start the marketing program. An 
active and effective marketing program is an essential part of devel- 
oping a commercial geothermal industry because the essence of 
marketing is a transaction, intended to satisfy human needs or 
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wants. It is that transaction that is the final determinant of the suc- 
cess of the direct use geothermal industry. 


4851 Analysis of geothermal risks for estimating insur- 
ance costs. Fallon, R. (Coopers and Lybrand, Washington, 
DC). Transactions - Geothermal Resources Council; 5: 635- 
638(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A general methodology to analyze geothermal risks for the 
purpose of estimating possible insurance costs is described. Current- 
ly the methodology is being applied in a study conducted for the 
Department of Energy (DOE) to determine the need for and feasi- 
bility of a geothermal reservoir insurance program. Specific hazards 
were identified in the study as posing significant risks to geothermal 
developments, and the methodology employed to assess their prob- 
ability of occurrence and estimated cost consequences is described. 
Specific findings pertaining to the need for and feasibility of a geo- 
thermal reservoir insurance program are not provided. 


4852 Industrial application of geothermal energy 

Lewes, Delaware: an economic analysis. Kane, S.M. a ehne 
Hopkins Univ., Baltimore, MD). Transactions - Geothermal 
Resources Council; 5: 663-666(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A major industry in Lewes, Delaware could realize substan- 
tial cost-savings through the substitution of geothermal energy for 
fossil fuel. A group of private investors has agreed to assume the 
responsibility for extracting and distributing the energy obtained 
from a proposed geothermal well in Lewes, Delaware. The US De- 
partment of Energy is providing financial assistance for confirma- 
tion of this low temperature hydrothermal resource on the Delmar- 
va Peninsula. The economic cost of supplying geothermal energy 
to the end-user based on existing preliminary data is presented using 
the GRITS computer simulation model. A brief sensitivity analysis 
gauges the impact of various alternate resource and financial condi- 
tions representing current areas of uncertainty. 


4853 Estimating geothermal market penetration. 
Munson, J. (New Mexico Energy Inst., Las Cruces). Trans- 
actions - Geothermal Resources Council; 5: 675-678(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

In the forecasting of future geothermal energy use, account 
must be taken of resistance to conversion. One way to do this is to 
consider geothermal to be a competitor in the energy market and to 
apply the logistic replacement method, which has proved useful in 
energy forecasting. Time-constant parameters give a bleak view for 
geothermal, but if time-variant parameters are justified, the outlook 
is more encouraging. 


4854 Probabilistic cost model with an application to a 
geothermal reservoir at Heber, California. Ziman, G.M.; 
Jones, S.C.; Orren, L.H. (Jet Propulsion Lab., Pasadena, 
CA). Transactions - Geothermal Resources Council: 5: 685- 
6B8Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A financial accounting model that incorporates physical and 
institutional uncertainties has been developed for geothermal proj- 
ects. Among the uncertainties it can handle are well depth, flow 
rate, fluid temperature, and permit and construction times. The out- 
puts of the model are cumulative probability distributions of finan- 
cial measures such as capital cost, levelized cost, and profit. These 
outputs are well suited for use in an investment decision incorporat- 
ing risk. The model has the powerful feature that conditional prob- 
ability distribution can be used to account for correlations among 
any of the input variables. The model has been applied to a geo- 
thermal reservoir at Heber, California for a 45 MW binary electric 
plant. Under the assumption made, the reservoir appears to be eco- 
nomically viable. 
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1506 Environmental Aspects And Waste Disposal 
REFER ALSO TO CITATION(S) 4848, 4924 


4855 (DOE/ET/27146—T17) Reinjection and injection 
of fluids in geothermal (state of the art). Vetter, 


anes = (Vetter Research, Costa Mesa, CA 
(USA). OV 1982. Contract AC03-78ET27146. 10ip. 
(VR—82-05-11). NTIS, PC A06/MF A0O1. Order Number 
DE83001857. 

A summary of the problems (encountered as well as antici- 
pated) associated with reinjection of heat-depleted brines and injec- 
tion of other fluids such as imported brines and gases is presented. 
Covered are only injection and reinjection problems which are re- 
lated to the exploitation of liquid-dominated resources by flash- 
cycle power plants. Suggestions (proven as well as probable) which 
may offer solutions to many of the identified problems are also cov- 
ered. In addition, some ideas that should or could be implemented 
in planning of implementing and/or executing any new geothermal 
injection operation are described. 


4856 OS ie Evaluation of noise 
associated geothermal-development activities. Final 
ceport, July 31, 1579-Aeeil 30, 1962 Long, M Stern, R. 

i (Marshall)/Acoustics, Santa Monica, CA oe 
1982. Contract AC01-79EV06200. 137p. NTIS, PC A07/ 
MF AO1. Order Number DE83002536. 

Portions of document are illegible. 

This report was prepared for the purpose of ascertaining the 
current state of noise generation, suppression, and mitigation tech- 
niques associated with geothermal development. A description of 
the geothermal drilling process is included as well as an overview 
of geothermal development activities in the United States. Noise 
sources at the well site, along geothermal pipelines, and at the 
power plants are considered. All data presented are measured 
values by workers in the field and by Marshall Long/Acoustics. 
One particular well site was monitored for a period of 55 continu- 


“ous days, and includes all sources of noise from the time that the 


drilling rig was brought in until the time that it was moved off site. 
A complete log of events associated with the drilling process is cor- 
related with the noise measurements including production testing of 
the completed well. Data are also presented which compare meas- 
ured values of geothermal noise with federal, state, county, and 
local standards. A section on control of geothermal noise is also 
given. Volume I of this document presents summary information. 


4857 (LBL—14820) Energy recovery by water injection. 
Witherspoon, P.A.; Bodvarsson, G.S.; Pruess, K.; Tsang, 
C.F. (Lawrence Berkeley Lab., CA (USA)). Jul 1982. Con- 
tract AC03-76SF00098. 30p. (CONF-820834—5). NTIS, PC 
A03/MF AO1. Order Number DE83002330. 

From 3. AAPG circum-Pacific Energy and Materials confer- 
ence; Honolulu, HI, USA (22 Aug 1982). 

Several analytical and numerical studies that address injec- 
tion and thermal breakthrough in fractured geothermal reservoirs 
are described. The results show that excellent thermal sweeps can 
be achieved in fractured reservoirs, and that premature cold water 
breakthrough can be avoided if the injection wells are appropriate- 
ly located. 


4858 (SGP-TR—S55, pp 41-46) Design of a tracer test 
for the geothermal field of Los Azufres, Michoacan, Mexico: 


progress report. Iglesias, E.R. (Instituto de Investigaciones 
Electricas, Cuernavaca, Mexico); Hiriart, G. 1981. NTIS, 
PC A09/MF AOl. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The design of a tracer test that will be run in the Los 
Azufres geothermal field is reported. The test will involve wells A- 
7 and A-8 as reinjectors, and well A-2 as the producer. The main 
goals are: (a) to detect possible high permeability flowpaths linking 
the planned reinjector wells with A-2; and (b) to interpret the data, 
either in terms of fracture conductivity or of matrix permeability. 
The test area is described and the design of this first tracer test in 
Los Azufres is discussed. 
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4859 (SGP-TR—S55, pp 77-83) First results of a reinjec- 
tion experiment at Larderello. Giovannoni, A. a 
Nazionale Geotermica, Pisa, Italy); Allergrini, G.; Cappetti, 
G.; Celati, R. 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
ane CA, USA (15 Dec 1981). 

Reinjection, which began at Larderello in 1974 as a means of 
disposing of excess steam condensate, is now envisaged as a method 
for improving heat recovery. More information is needed on circu- 
lation patterns and heat sweeping processes to estimate the long- 
term behavior of the reservoir and to avoid detrimental effects. A 
series of reinjection experiments is now under way in different parts 
of the Larderello reservoir, aimed at improving knowledge of these 
points before starting a widescale injection program. The results of 
about one year of injection in an area that has been exploited in- 
tensely for over 20 years are presented. During this test the follow- 
ing were noted: almost complete vaporization of the injected water; 
significant production increases; and no temperature decrease in the 
wells around the injector. 


4860 (SGP-TR—55, pp 85-89) Use of environmental 
isotopes as natural tracers in a reinjection experiment at Lar- 
derello. Nuti, S.; Calore, C.; Noto, P. (Istituto Internazionale 
per le Ricerche Geotermiche, Pisa, Italy). 1981. NTIS, PC 
A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Reinjection of the discharge from the power-plants of a geo- 
thermal field can cause serious, irreversible damage to the field 
itself, so that such operations must be monitored continuously. The 
natural abundances of tritium at Larderello were, and are still, used 
to study field recharge from meteoric waters, so that another trac- 
ing method had to be applied to avoid disrupting these studies. The 
discharge fluid from the power-stations is traced naturally by its 
180 and D compositions with respect to the steam composition of 
the field. As these isotopes do not create the same difficulties as tri- 
tium their possible utilization as tracers is under study. The results 
obtained by applying this method in the first phase of a reinjection 
experiment now under way in a central area of the field which has 
been exploited for log periods are presented. Some limits of this 
method are also discussed. 


4861 (SGP-TR—S55, pp 103-107) Dispersion in tracer 
flow in fractured geothemal systems. Horne, R.N.; Rodri- 
guez, F. (Stanford Univ., CA). 1981. NTIS, PC A09/MF 
AO1. Contract AT03-80SF11459. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Recent field experiments in Japan have emphasized the im- 
portance of performing tracer tests in any geothermal utilization in 
which reinjection is in use or is planned. This is because rapid 
short-circuiting between reinjection and production wells may 
occur due to the fractured nature of the system. In cases where 
fracturing is such that preferred pathways exist in the reservoir, the 
result may be a rapid thermal drawdown of the field production. 
Tracer testing provides a method of evaluating the magnitude of 
such problems. Previous methods used to analyze the Onuma, Hat- 
chobaru, and Otake tracer tests have used early and long time data. 
Here, the use of the field concentration/time profile in fractured 


systems, and the forms of dispersion likely to dominate in the proc- 
ess. 


4862 Simulated geothermal drilling noise study. Hass, 
W.C. (Republic Geothermal, Inc., Santa Fe Springs, CA); 


Norris, T.R.; Carey, D.L. Transactions - Geothermal Re- 
sources Council; 5: 239- -242(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal drilling noise was simulated at potential wellsites 
located in Republic Geothermal, Inc.'s Robbins-Perini Hill Project 
area in Lake County, California. The noise levels at selected recep- 
tor sites located in the project's vicinity were recorded and com- 
pared with worst case noise impacts predicted by spherical spread- 
ing and molecular absorption modelling calculations. The results in- 
dicate that noise attenuation was greater than predicted at receptor 
sites in close proximity due to the shielding ridges, and was gener- 
ally less than predicted at other receptor sites due apparently to 
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unique atmospheric conditions present at the time of testing. Re- 
duction of the emanating noise source produced a less-than-equal 
reduction in the measured noise at the receptor sites. 


4863 Evaluation of reinjection into geopressured reser 

voirs. Blair, C.K.; Owen, L.B. (Terra Tek, Inc., Salt Lake 
City, UT). Transactions - Geothermal Resources " Council: 5: 
271-274(Gct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Data from five geopressured reservoirs were evaluated to 
determine energy requirements and total production enhancement 
resulting from reinjection of spent brine into the producing forma- 
tions. Thermal and hydraulic energy availabilities of the produced 
brines were compared to injection energy requirements to assess 
the viability of deep reinjection. Production lifetimes possible using 
deep reinjection were then compared to those attainable from a pri- 
mary pressure depletion mode of reservoir utilization to enable as- 
sessment of total methane recovery enhancement via deep reinjec- 
tion. For the reservoir cases studied, thermal and hydraulic energy 
availability ranged from 70 to 100% of the energy required for 
deep injection. Total methane recovery via a production/deep rein- 
jection scheme was three to ten times that possible via primary 
pressure depletion production. 


4864 Tracer analysis of fractured geothermal systems. 
Horne, R.N. (Stanford Univ., CA). Transactions - Geother- 
mal Resources Council; 5: 291-294(Oct 1981). (CONF- 
811015—). Contract AT03-80SF11459. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Recent field experiments in Japan have emphasized the im- 
portance of performing tracer tests in any geothermal utilization in 
which reinjection is in use or is planned. This is because rapid 
short-circuiting between reinjection and production wells may 
occur due to the fractured nature of the system. In cases where 
fracturing is such that preferred pathways exist in the reservoir, the 
result may be a rapid thermal drawdown of the field production. 
Tracer testing provides a method of evaluating the magnitude of 
such problems. Previous methods used to analyze the Onuma, Hat- 
chobaru, and Otake tracer tests have used early and long time data, 
this paper discusses the use of the field concentration/time profile 
in fractured systems. 


4865 Hydrogen sulfide measurement to reduce costs 
when desulfurizing. Fleming, N. (Houston Atlas, Inc., TX). 
Transactions - Geothermal Resources Council; 5: 333-336(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Analyzers and sample systems used to measure hydrogen sul- 
fide (H2S) in geothermal steam, in steam condensate and other 
liquid samples and for atmospheric monitoring are described. 


4866 Prediction of salt precipitations due to injecting 
foreign waters into geothermal reservoirs. Kandarpa, V.; 
Vetter, O.J. Transactions - Geothermal Resources Council; 5: 
341-344(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Two specific applications of a semi-empirical model are de- 
scribed which can be used to generate information related to the 
chemical incompatibility of imported injection waters into a geo- 
thermal reservoir. The model is applied to predict the sulfate pre- 
cipitations in two geothermal operations, namely the Mercer and 
Currier leases in the Imperial Valley, California. The foreign waters 
considered for injection are the Salton Sea, Colorado River and 
ditch water. The results of the study are described. Also, the ways 
of combatting the problems that may arise due to chemical incom- 
patibility are discussed. These types of evaluations can serve as 
guidelines for other geothermal operations. 
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4867 Evaluation of geothermal brine treatment facility 
through characterization. Kandarpa, V.; Vetter, O.J.; 
Miller, R.; Nelson, R. Transactions - Geothermal Resources 
Council; 5: 345-348(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The evaluation of the reactor/clarification system that was 
used to treat the heat-depleted geothermal brine at MCR 
Geothermal’s Mercer 2 well site prior to reinjection is described. 
This was done through the monitoring of suspended particles in the 
brine downstream of the various components of the reactor/clarifi- 
cation system. The particle measurements were made by using four 
different techniques. The results showed that most of the suspended 
particle formation occurred at the reactor. The dissolved silica con- 
centration in the brine downstream of the reactor is found to be un- 
dersaturated. The undersaturation is probably caused by the pre- 
cipitation and removal of some of the silica as iron silicate. The 
filter installed downstream of the reactor/clarification system 
worked very well and is suitable for the brine treatment prior to 
reinjection. 


4868 Use of organic flocculants in spent brine clarifica- 
tion. Kochelek, J.T.; Zienty, D.F. (Petrolite Corp., Brea, 
CA). Transactions - ‘Geothermal Resources Council; 5: 353- 
33¢\Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Republic Geothermal Incorporated and Tretolite Division of 
Petrolite Corporation recently performed clarification studies using 
organic flocculants to aid in the removal of suspended solids from 
spent geothermal fluids. The investigation took place at a recent 
well test in the Salton Sea area of the Imperial Valley. Organic 
flocculants were added to an atmospheric brine stream which fed a 
pilot-scale clarification vessel. Influent and effluent suspended solids 
levels were monitored while flocculant dosage and brine flow rate 
were independently varied. The implications of cost-effective floc- 
culant treatment are also investigated. 


4869 Suspended solids removal prior to brine reinjec- 
tion. Vetter, O.J. (Vetter Research Inc., Costa Mesa, CA); 
Kandarpa, V.; Jackson, J. Transactions - Geothermal Re- 
sources Council; 5: 377-380(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Reactor-clarification in combination with a multimedia 
sandbed filter has been successfully used to treat a heat-depleted 
geothermal brine prior to reinjection. The various components of a 
reactor-clarification system have been split into individual hardware 
components. This split alloys for the study of all critical parameters 
that determine the overall efficiency of a future brine treatment fa- 
cility. Based upon experimental results, a reactor-clarification 
system can be easily designed for future field applications. It is felt 
that the removal of suspended particles will not offer unsurmount- 
able problems in future geothermal operations. 


4870 Evaluating the Coury heat exchanger process for 
the removal of H2S gas from geothermal steam. Coury, G.E. 
(Coury and Associates, Inc., Lakewood, CO); Babione, 
R.A.; Hughes, E.E. Transactions - Geothermal Resources 
Council; 5: 455-458(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Coury Process, a heat exchanger process for removing 
hydrogen sulfide (H2S) from geothermal steam upstream of a 
power plant turbine, is presently being evaluated by Coury and As- 
sociates and Electric Power Research Institute (EPRI). The process 
utilizes a heat exchanger to condense and reevaporate geothermal 
steam, thus allowing the removal of noncondensable gases, includ- 
ing H2S, in a concentrated vent stream. Small-scale field tests have 
been completed showing high removal rates of HeS and other non- 
condensables. Studies have been completed evaluating predicted 
costs and performance of various configurations and applications. 
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4871 Steam stripping: a new process for control of H2S 
emissions from geothermal power plants. Houston, R.M.; Do- 
mahidy, G. (Stone and Webster. Engineering Corp., Denver, 
CO). Transactions - Geothermal Resources Council: 5: 471- 
474(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

An experimental program has been conducted to determine 
the feasibility of a new process, known as Steam Stripping, for con- 
trolling hydrogen sulfide emissions from geothermal power plants. 
The tests were performed on a pilot plant scale apparatus, using 
simulated geothermal steam and condensate prepared by injecting 
hydrogen sulfide, ammonia, and carbon dioxide into boiler steam 
and tap water. Stripping tests were run under vacuum at pressures 
as low as 1.8 psia and at an atmospheric pressure of 12.2 psia. Strip- 
per performance was not a function of pressure; concentrations of 
HeS in the treated water of less than 5 ppmw were attained under 
both vacuum and atmospheric pressures. 


4872 HS abatement for i ae plants focus 
at The Geysers, California. Katz, G (Dept. of of Energy, San 
Operations Office, CA). Transactions - Geothermal 
Resources Council; 5: 475-478(Oct 1981). ee mom 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Hydrogen sulfide (H2S) emissions from geothermal oper- 
ations at The Geysers, California are perceived as a problem. Cali- 
fornia has adopted an ambient air quality standard of 30 parts per 
billion. Ambient monitors have recorded levels in excess of this 
standard. Local air pollution control regulations were enacted to 
reduce H2S levels. H2S emission sources at The Geysers include 
natural fumaroles, wells, steam collection system vents, power plant 
off-gas vents, cooling towers and steam stacking. The state-of-the- 
art abatement has improved significantly during the last few years 
through application of various technologies. The environmental, 
economic and energy costs have unfortunately been significant. 
Many new technologies are under development or planned. 


4873 Catalytic removal of hydrogen sulfide from geo- 
thermal fluids. Urban, P. (UOP, Inc., ek 
Massie, S.N. Transactions - Geothermal Resources Council: 5 
487-490(Oct 1981). (CONF-811015—). Contract AC03- 
79ET27203. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

UOP Sulfox technology successfully removed 500 ppm hy- 
drogen sulfide from simulated mixed phase geothermal waters. The 
Sulfox process involves air oxidation of hydrogen sulfide using a 
fixed catalyst bed. The catalyst activity remained stable through the 
life of the program. The distribution of hydrogen sulfide conversion 
products was affected by the pH; low pH favored elemental sulfur, 
whereas high pH favored water soluble sulfate and thiosulfate. Op- 
eration with some liquid water present assured full catalytic activi- 
ty. Dissolved salts reduced catalyst activity somewhat. Application 
of Sulfox technology to synthetic geothermal fluids resulted in a 
straightforward process with no requirements for auxiliary process- 
es such as a chemical plant. Application of the process to various 
types of vapor-dominated and high and low salinity liquid-dominat- 
ed geothermal systems is discussed. 


4874 Protection of food crops —— rapid development 
of the Palinpinon Geothermal Darby, d’E.C. 
(KRTA Ltd., Auckland, New Zeabend). de Jesus, A.C. 
Transactions - Geothermal Resources Council; 5: 499-502(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A tropical water plant known as kangkong is cultivated in 
the Okoy River. Many hundreds of people are involved in growing 
this important green vegetable which is harvested up to 12 times 
per year, hence the need to avert major damage to crops is clear. 
Trials suggest that kangkong is sensitive to lower levels of arsenic 
than boron, but because of the relative amounts of these elements in 
geothermal waters boron is likely to be the limiting element in 
regard to surface waste-water discharges. Arsenic or boron toxicity 
symptoms were more severe in the presence of sulphate, while high 
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calcium levels delayed the onset or reduced the severity of the 
symptoms. Plants tolerated thermal shocks up to about 50°C for 30 
minutes. Under the test conditions the maximum continuously toler- 
able level of geothermal fluid was about 8% and of As and B about 
3 mg/kg and 5 mg/kg, respectively. For purposes of crop protec- 
tion during project development, however, wastewater discharges 
from wells under test are normally regulated so that the level of B 
upstream of the cropping area does not normally exceed about 3 
mg/kg. 


Geothermal fluids to irrigate energy crops on Im- 
oni East Mesa Desert, California. Robinson, F.E. (Univ. 
of California, El Centro); Thomas, T.R.; Singh, K. Transac- 
tions - Geothermal Resources Council; 5: 561-562(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal fluid at 2200 parts per million(ppM) total dis- 
solved solids from the East Mesa, California was compared to 1400 
ppM ground water from a 100 m well as irrigation sources for Beta 
vulgaris (L.) USH-11 sugar beet and Tamarix aphylla (L.) athel, a 
biomass and windbreak tree. In 1980 there was no significant differ- 
ence between the yields from the two waters. In 1981, there was no 
significant difference between biomass production from the waters 
on the athel. The geothermal water produced a larger yield of su- 
crose than the ground water. The data suggest that raising sugar 
beets with either water is feasible on the East Mesa. 


4876 Utilization of geothermal effluents to create water- 
fowl wetlands. Kaczynski, V.W.; Wert, M.A.; LaBar, D.J. 
(CH2M Hill, Portland, OR). Transactions - Geothermal Re- 
sources Council; 5: 603-606(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A generic research study was performed to determine the 
feasibility of using spent geothermal fluids to create waterfowl wet- 
lands. Aspects studied included water quality, biology, ecology, 
toxicology, ground-water hydrology, geology and soils, wastewater 
treatment, economic, socioeconomic, and legal constraints. Results 
indicate that some geothermal effluents can be used directly with 
no treatment to create waterfowl wetlands. Many geothermal ef- 
fluents can be used to create wetlands with relatively minimal pre- 
treatment; this category is economically more attractive than injec- 
tion. The wetlands themselves will effectively further cleanse the 
effluents for possible cascading resource use (such as irrigation 
water or surface water enhancement). Finally, some effluents re- 
quire extensive pretreatment before wetland use. Economics in the 
latter category favor injection. 


4877 Baseline environmental monitoring of surface ther- 
mal manifestations, Coso KGRA. Rodgers, C. (Naval Weap- 
ons Center, China Lake, CA); Whelan, J.; Edwards, E.; 
Bowles, D. Transactions - Geothermal Resources Council; 5: 
615-618(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The environmental monitoring program of the surface ther- 
mal manifestations within the historical site of the Coso Geothermal 
Area aboard the Naval Weapons Center is described, and baseline 
data is presented. Steam flows through corrosion arrays and a pho- 
tographic study were initiated in 1978; and, as of January 1980, a 
complete monitoring program within the historical site was in 
effect. Seasonal variations in steam flows and mud pot fluid levels 
are readily apparent. 


4878 Economic potential of reinjection into geopressured 
aquifers. Hammershaimb, E.C.; Kuuskraa, V.A. (Lewin and 
Associates, Inc., Washington, DC). Transactions - Geother- 
—. — Council; 5: 703-706(Oct 1981). (CONF- 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The technical potential, the energy balance, and the econom- 
ics of reinjecting produced brines into geopressure-geothermal 
aquifers are evaluated. The engineering study summarized shows 
that 70% to 100% of the power requirements of deep reinjection 
can be met by extracting the thermal and kinetic energy from the 
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produced geopressure-geothermal brines. Moreover, the technically 
recoverable methane resource could be increased up to twenty 
times by reinjecting the brines into the producing formation. Final- 
ly, the reinjection of brines would reduce the potential for environ- 
mental damage. Reinjecting the produced brines could enable 
geopressured aquifers to become economic as real energy prices in- 
crease, since the system is essentially independent of outside pur- 
chased power. At the present time however, because of high costs 
and risk, the economics of geopressured aquifers are not favorable. 
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REFER ALSO TO CITATION(S) 4702, 4750, 4784, 4846, 4854, 4855, 4856, 
4874, 4911, 4938, 4951 


4879 (LBL—12850-Rev.) Supercritical heat-exchange 
field test: field-performance data on shell-and-tube heat ex- 
changers in geothermal service. Silvester, L.F.; Doyle, P.T. 
(Lawrence Berkeley Lab., CA (USA); Heat Transfer 
Consultants, Inc., Pleasant Hill, CA (USA)). Sep 1982. Con- 
tract AC03-76SF00098. 17p. (CONF-821106—12-Rev.). 
NTIS, PC A02/MF A0O1. Order Number DE83001555. 

From Annual meeting of heat transfer and energy conver- 
sion; Los Angeles, CA, USA (14 Nov 1982). 

Presented are results from a binary-cycle test loop. Results 
cover loop operational problems, overall heat transfer coefficients, 
LMTD’s, and duties for six primary heaters in counterflow having 
brine in the tubes and hydrocarbon in the shells, and for a condens- 
er. Fluids tested were isobutane and mixtures of isobutane/isopen- 
tane; each heated at supercritical conditions and condensed at sub- 
critical conditions. 


4880 (LBL—14160-Rev.) Analysis of field-performance 
data on shell-and-tube heat exchangers in geothermal serivce. 
Doyle, P.T.; Silvester, L.F. (Lawrence Berkeley Lab., CA 
(USA); Heat Transfer Consultants, Inc., Pleasant Hill, CA 
(USA)). Sep 1982. Contract AC03-76SF00098. 38p. (CONF- 
821106—11-Rev.). NTIS, PC A03/MF AO1. Order Number 
DE83001564. 


From Annual meeting of heat transfer and energy conver- 
sion; Los Angeles, CA, USA (14 Nov 1982). 

Portions of document are illegible. 

Problems encountered in supercritical heat transfer calcula- 
tions are discussed. Data evaluation models and results for primary 
heaters and condenser are presented. Results cover predicated 
areas, overall heat transfer coefficients, shell side film coefficients, 
mean temperature differences, pinch points, shell side pressure 
drops, and condensing coefficients. Test results are for isobutane 
and mixtures of isobutane/isopentane. 


4881 (PNL—4068) Evaluation of ammonia as a working 
fluid for a wet/dry-cooled binary geothermal plant. Drost, 
M.K.; Huber, H.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1982. Contract AC06-76RL01830. 36p. NTIS, 
PC A03/MF AO1. Order Number DE83002895. 

The concepts considered in this study involve various ar- 
rangments of the binary geothermal power cycle with advanced 
dry cooling schemes. Brief descriptions of the binary cycle and ad- 
vanced cooling schemes are included. Also included are descrip- 
tions of the base case concept and the ammonia working fluid con- 
cept. Performance and cost estimates were developed for a wet- 
cooled isobutane cycle plant, wet/dry cooled isobutane cycle plant, 
wet-cooled ammonia cycle plant, and a wet/dry cooled ammonia 
cycle plant. The performance and cost estimates were calculated 
using the GEOCOST computer code developed at PNL. Inputs for 
GEOCOST were calculated based on the Heber sites. The charac- 
teristics of the wet/dry cooling system were determined using the 
BNWGEO computer code developed at PNL. Results of the cool- 
ing system analysis are presented, followed by results of the geo- 
thermal plant analysis. Conclusions and comments also are includ- 
ed. 





(SGP-TR—S5, pp 21-22) Geothermal reservoir en- 
gineering - utility perspective. Roberts, V.W. (Elec- 
tric Power Research Inst., Palo Alto, CA). 1981. NTIS, PC 
A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The following key issues are discussed: value vs. price, the 
reliability of energy supply, and plant type and size. 


4883 Brief commentaries of the generation in the main 

plant in Cerro Prieto. Dominguez A., B. (Federal Commis- 

sion of Electricity, Baja Califo <a Mexico). Transactions - 

oa Resources Council; 5: 9-14(Oct 1981). (CONF- 
11015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The generation of 75,000 Kw, with turbines 1 and 2, of 
37,500 Kw each, started in the year 1973, with excellent results. 
For 1979, the capacity of the Main Plant was increased with the 
turbines 3 and 4, similar to the first ones, reaching a total of 150,000 
Kw. This year turbine number 5 should enter the system of low 
pressure which would generate 30,000 Kw or more. 


4884 Geothermal power developments in the Third 
World. Koenig, J.B.; McNitt, J.R.; Gardner, M.C. (Geother- 
mex, Inc., Berkeley, CA). Transactions - Geothermal Re- 
sources Council: 5: 23-28(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Emphasis on geothermal energy development in Third 
World countries is on electric power rather than non-electric direct 
uses, with some exceptions in Kenya, Viet Nam and China. Eastern 
European nations will continue to pursue non-electric uses and 
western nations will attempt to span both sets of uses. Multiple- 
source funding, including the United Nations Development Pro- 
gramme, bilateral and/or private investment funds and joint ven- 
tures are required by Third World countries to avoid long and 
costly delays and project abandonment. Fruitful geothermal energy 
developments have taken place in the Latin American Cordillera 
and the Philippines while less progress has been made in Africa. 
Indonesia appears to be on the threshold of significant growth of 
the geothermal power industry. Private investment funds are being 
used there. Shortages of trained technical staff continue to slow de- 
velopment in many Third World countries; US institutions have not 
yet established comprehensive training programs. 


4885 Geothermal power development in Indonesia. Shul- 
man, G. (Geothermal Power Co., Inc., Elmira, NY). Trans- 
actions - Geothermal Resources Council; 5: 37-40(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Indonesia consisting of a volcanic island group with a large 
population has a growing need for electric power to partially re- 
place oil consumption and is rapidly developing its geothermal re- 
sources. Geothermal studies of the area for approximately 50 years 
have culminated in the development of the Kamojang field with 
New Zealand assistance where 90 MW will be installed. The first 
250 KW power station was installed in 1978. Six geothermal areas 
have been selected by the government for early development in 
Java and Bali. A geothermal steam cleaner has been installed at Ka- 
mojang to reduce turbine maintenance requirements representing a 
new state of the art development. At Dieng in Central Java wells 
have located a geothermal reservoir at 2000 meters depth and a po- 
tential for 1000 to 2000 MW has been estimated for that region. A 
2000 KW power station was started-up in March 1981 at Dieng 
where several villages will be served for the first time. 


4886 New geothermal power plants in Azores and 
Kenya. Tahara, M. (Mitsubishi Heavy Industries, Ltd., 
Nagasaki, Japan). Transactions - Geothermal Resources Coun- 
cil; 5: 41-42(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Two geothermal power plants were recently completed. One 
is 3 MW unit in Azores and another is 15 MW unit in Kenya. Both 
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plants have very simple construction. For Azores, a packaged port- 
able turbine generator is adopted to save the cost and installation 
term. 15 MW Olkaria plant which is adopted single flash cycle has 
produced first electricity by the geothermal energy in Africa. This 
turbine generator has been installed on a steel foundation. Special 
site conditions have been taken into consideration and both plants 
are successfully running with certification of the suitable design 
concept. 


4887 Zero solids condensate corrosion in steam pipes at 
Wairakei. Thain, 1.A.; Stacey, R.E.; Nicholson, D.J. Trans- 
actions - Geothermal Resources Council; 5: 43-46(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Wairakei, the world’s first water dominated geothermal 
power station, has been in continuous service for over 22 years. 
During this period the production field output has declined stead- 
ily. The field rundown has been countered in various ways, princi- 
pally by the introduction of double and triple flashing and by the 
gradual reduction in wellhead pressure on the high pressure (HP) 
wells so as to maintain fluid flow, coupled with selective derating 
of bores to the next lower operating pressure. However, these rem- 
edies appear to have caused corrosion in the HP steam lines to the 
extent of seriously threatening their pressure integrity. Extensive 
experimentation and studies were carried out before a cure was ob- 
tained. This report deta‘'s the work carried out by the Electricity 
Division and the Department of Scientific and Industrial Research 
(DSIR) on this problem. 


4888 Comparisons of advanced power conversion con- 
cepts. Campbell, R.G. (Ben Holt Co., Pasadena, CA). Trans- 
actions - Geothermal Resources Council; 5: 393-396(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A number of concepts have been proposed for converting 
geothermal energy to electricity. The subject study was made to 
analyze these concepts, and compare them with conventional sys- 
tems and with each other. A comparison was made among all of 
the concepts studied, including the conventional binary and flashed 
steam cycles. None of the little-known concepts showed large po- 
tential improvement over the conventional systems. Several total- 
flow devices, particularly in hybrid applications, are concluded to 
be competitive with conventional schemes. The system which 
showed the best potential cost and efficiency is the Sperry gravity- 
head system. 


4889 Brawley 10 MWe power plant, Unit 1. Cedillo, R.; 
Yamasaki, R.N. Transactions - Geothermal Resources Council; 
5: 397-400(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Southern California Edison Company's Brawley Geothermal 
Electric Project is the first flash-steam project in the United States 
to successfully demonstrate the feasibility of utilizing steam from 
highly saline geothermal fluids for electric power generation. The 
objective of Edison’s Power Plant Unit 1 program at Brawley, 
California is to assess the technical feasibility of generating electric- 
ity from steam produced from highly saline geothermal fluids. The 
Edison plant is designed specifically for utilization of geothermal 
steam, and it employs principles found in conventional fossil-fueled 
electric generating plants. The design is simple and reliable. Where 
possible, the plant has been designed for low capital cost. The plant 
serves as a model of a full scale commercial plant, using systems 
and components which likely will be utilized in large scale follow- 
on units. 


4890 Field tests of the biphase geothermal rotary-sepa- 
rator turbine. Cerini, D. (Biphase Energy Systems, Santa 
Monica, CA); Hughes, E. Transactions - Geothermal Re- 
sources Council; 5: 401-404(Oct 1981). (CONF-811015—). 
From Geothermal Resources Council annual meeting; Hous- 
ton, = USA (25 Oct 1981). 
An experimental Biphase Rotary-Separator Turbine (RST) 
was designed for moderate wellhead brine conditions. The 30-inch 
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RST was fabricated, mounted in a trailer together with its controls 
and instrumentation, and tested under laboratory and field condi- 
tions. Electric-power production, clean-steam production, and brine 
repressurization for injection were measured at three different loca- 
tions with various brine temperatures and compositions. The meas- 
ured power output at design conditions was equivalent to the pro- 
duction of 25% more electricity per unit of brine than would be 
produced by an optimized single-stage flash power system oper- 
ation at the same resource conditions. A full-size nozzle test rig was 
also field-tested to evaluate the critical performance parameter of 
nozzle efficiency operating on wellhead, high-salinity flows. Nozzle 
tests simplified the method of resource evaluation. Significant flexi- 
bility in handling the range of resource temperatures leads to a 54- 
inch wellhead-size RST suitable for use on a variety of geothermal 
resources or on a resource that changes with time. 


4891 Geothermal resource requirements vis-a-vis power 
generation. Falcon, J.A.; Richards, R.G.; Keilman, L.R. 
Transactions - Geothermal Resources Council: 5: 413-416(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Counc?! annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

For the Northern Nevada Geothermal Power Project, the 
subject of resource requirements at varying downhole temperatures 
and turbine inlet pressures for a 55 MW flash steam geothermal 
power plant has been the subject of a continuing discussion. Char- 
acteristics of the geothermal fields under consideration were not 
firm; the fields were under development. Thus, neither the resource 
nor the plant operating conditions could be set. To assist both the 
ultimate user and developer of the resource, a series of parametric 
sensitivity studies were conducted for initial evaluation of a field 
vis-a-vis the power plant. These studies illustrate the total 
interdependence of the geothermal resource and its associated 
power plant. The results have proven to be valuable in two major 
respects: (1) to determine the production required of a particular 
geothermal field to meet electrical generation output and (2) as 
field characteristics become firm, operating conditions can be de- 
fined for the associated power plant. 


4892 Test of a total flow helical rotor screw expander at 
Cerro Prieto, Mexico. Rubio, J.L.G.; Illescas, F. (Federal 
Commission of Electricity, Mexicali, Mexico). Transactions - 
Geothermal Resources Council; 5: 425-428(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A different method for exploiting a geothermal field was 
proposed some years ago to make use of all the flow (steam and 
liquid) of the wells. Some aspects related to the test of a machine 
that works with two phase flow geothermal brine as working fluid 
are described. 


4893 Operational and field test results from the 500 kw 
direct contact pilot plant at East Mesa. Hlinak, A.J.; 1 
J.L.; Nichols, K.E. (Barber-Nichols Engineerin, 
Arvada, CO). Transactions - Geothermal Resources ae 
5: 429-432(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A 500 kw geothermal powerplant utilizing direct contact 
heat exchange (DCHX) between geothermal brine and an isobutane 
(IC,) working fluid is currently operating at the East Mesa test fa- 
cility. The pilot plant program was initiated to determine the feasi- 
bility of large-scale direct contact heat exchange and associated 
plant operations. In addition to verifying the design performance of 
the DCHX itself, test efforts to date have (1) quantified the effect 
of dissolved gases (primarily COz) transferred from the brine to the 
IC, loop on the pressure elevation in the unvented power condens- 
er and demonstrated a viable scheme to control this pressure eleva- 
tion, (2) evaluated the potential of flash extraction and recovery of 
dissolved IC, from the spent brine, and (3) demonstrated control of 
fouling in critical components by pretreating the brine with small 
amounts of a chemical additive (FLOCON 247, Pfizer, Inc.). 


Diverging vortex separator description and oper- 
am. Schilling, J.R. Transactions - Geothermal Resources 
Council; 5: 445-450(Oct 1981). (CONF-811015—). 
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From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal field test results of the diverging vortex separa- 
tor have shown operating efficiencies of 99.998% liquid removal at 
well head conditions in the Salton Sea Geothermal Field. These re- 
sults indicate this separator concept to be a viable process alterna- 
tive. 


Design and construction features of geothermal 
om turbine. Torii, A.; Nomura, M. (Toshiba Corp., 
Tokyo, Japan). Transactions - Geothermal Resources Council: 
5: 451-454(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Because of the properties of geothermal steam - low pres- 
sure, low enthalpy, low density and contains noncondensable gases, 
moisture, dust and dissolved solids which cause material erosion/ 
corrosion and steam path clogging - special considerations are paid 
when designing steam turbine for geothermal application. The main 
areas which differ from turbines for conventional power plant are 
in turbine arrangement, steam path design, casing construction, ma- 
terial and valve type and arrangement. Many of these design fea- 
tures are derived from ample experience on steam turbine operating 
for power generation in geothermal field, and will ensure the reli- 
ability of geothermal power plant. 


4896 Mobile well site test equipment to provide hydro- 
ic/kinetic 


dynami reaction and power plant design data. 
Nesewich, J.P.; Gracey, C.M. (Aerojet Energy Conversion 
Co., Sacramento, CA). Transactions - Geothermal Resources 
Council; §: 479-482(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Mobile well site test equipment was constructed. The equip- 
ment simulates geothermal power cycle conditions and provides 
data for the study of the interactions between the hydrodynamics 
of a single phase brine and the kinetics of scale formation. Equip- 
ment can presently control, monitor, and record all surface condi- 
tions a geothermal brine may experience while undergoing a single 
or double flash energy conversion process. The unit is designed to 
be operated in parallel with, or independent of, well flow tests and 
can accommodate flow rates up to 300 gpm. 


4897 Development status reports: hydrothermal electric 
power and direct use - site specific and state summaries. Mar- 
kiewicz, J.J. Jr. (Engineering and Economics Research, 
Inc., Vienna, VA); Albert, M.; Kenkeremath, D. Transac- 
tions - Geothermal Resources Council; 5: 539-540(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The history and contents of the development status reports 
are described briefly. 


4898 Geothermal electric power plant status. Murphy, 
M.; Entingh, D.J. (Mitre Corp., McLean, VA). Transactions 
- Geothermal Resources Council; 5: 607-610(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A status summary of the activity for the 44 proposed geo- 
thermal electric power plants in the United States as of March 31, 
1981 is presented, as well as the power on-line electric plants to 
date. The information comes from the Department of Energy Geo- 
thermal Progress Monitor System (DOE, 1981). 


4899 Geothermal electric cash flow model (GCFM), En- 
tingh, D.J.; Keimig, M.A. (Mitre Corp., McLean, VA). 
Transactions - Geothermal Resources Council; 5: 631-634(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Geothermal Cash Flow Model (GCFM) is a user-inter- 
active computer model that estimates the costs and cash flow pat- 
terns of geothermal electric development projects. It was devel- 
oped as a financial analysis tool for the US Department of Energy 
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Geothermal Loan Guaranty Program. It contains a power-plant 
sizing and costing routine that is useful for preliminary feasibility 
studies of geothermal projects. The model can be operated using 
either a few preliminary estimates of geothermal resource charac- 
teristics or detailed estimates from reservoir engineering and power 
plant engineering studies. GCFM is available for public distribution. 


4900 Geothermal risk/benefit assessment model. Jacob- 
son, W.O. (San Diego Gas and Electric, CA). Transactions - 
Geothermal Resources Council; 5: 659-662(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The of a current project at SDG and E is to develop 
methods of quantifying the risks and benefits of proposed geother- 
mal power projects. A computer model is being developed to be 
used to evaluate the probabilities of various cost impacts resulting 
from significant uncertain parameters. Preliminary results indicate 
that the probabilistic computer model can be a valuable tool, but it 
requires high quality input data. Model is intended to be used as a 
screening tool and in conjunction with an individual evaluation of 
projects. The model does not act as a replacement for individual 
evaluations. 


4901 Economics of geothermal electricity generation 
from hydrothermal resources using the Biphase rotary-separa- 
tor turbine. Klipstein, D.H. (Biphase Energy Systems, Santa 
Monica, CA); Atkins, R.S. Transactions - Geothermal Re- 
sources Council; 5: 667-670(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal power systems using a Biphase rotary-separator 
turbine (RST) are compared to flash steam and binary systems. Ap- 
plication to geothermal fluids having temperatures from 280 to 
680°F is considered. Brine production costs, capital equipment 
costs, and competing system efficiencies were taken from published 
studies. RST performance was extrapolated from field-test results. 
Systems incorporating the Biphase RST are projected to produce 
power at a lower cost than binary or flash-steam systems over tem- 
peratures from 360 to 680°F. Below 360°F the binary system was 
cheaper than the Biphase but by less than 10%. Based on econom- 
ics, the market potential for the Biphase RST was estimated at 
18,600 MW compared to 17,350 MW for flash-steam, and 11,550 for 
binary. 


4902 Utility industry estimates of geothermal electricity. 
Roberts, V.; Kruger, P. (Electric Power Research Inst., 
Palo Alto, CA). Transactions - Geothermal Resources Coun- 
cil; 5: 679-684(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct — 

The 198] annual EPRI survey of the nation’s electric utilities 
continues to show a rapid growth of geothermal electric generating 
capacity through the year 2000. Announced plans for geothermal 
capacity for 2000 has grown to 4480 MWe, an increase of 36% 
from the 1980 survey. More than half of this capacity is from 
liquid-dominated resources in the western states. Survey results are 
reinforced by data from the Western Systems Coordinating Council 
which indicate that geothermal electricity could account for 5% of 
the system's total energy requirement by 2000. Survey trends indi- 
cate that the possible growth of geothermal electricity could reach 
10,800 MWe by 2000 representing an overall growth rate of 12% 
per annum over the rest of this century. Power plant size will vary. 
The first generating unit at each new geothermal field is likely to 
be small. The minimum commercial-size power plant will be as low 
as 1 MWe but is more likely to be in the range of 10-20 MWe for 
smaller utilities. About one third felt that 50 MWe would be the 
optimum commercial size while two thirds felt that 100 MWe 
would be optimum. 


4903 Comparison of subcritical and supercritical Ran- 
kine cycles for application to the geopressured geothermal re- 
source. Goldsberry, F.L. (Dept. of Energy, Houston, TX). 
Transactions - Geothermal Resources Council; 5: 697-702(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 
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There are several features unique to the geopressure geother- 
mal resource which narrow the range of power cycle alternatives. 
The thermodynamic and operating restrictions which appear to 
favor the application of a supercritical Rankine power cycle utiliz- 
ing propane for the recovery of thermal energy from the geopres- 
sure geothermal resource are described. This power cycle can be 
integrated into a natural gas recovery scheme that conserves reser- 
voir pressure for brine disposal and produces gas at pipeline pres- 
sure. 


4904 Recovery of geopressured energy using the Biphase 
rotary-separator yo hnd Helgeson, N.L.; Cerini, DJ. (Bi- 
phase Energy Systems, Santa Monica, CA). Transactions - 

707-710(O0ct 1981). 


Geothermal Resources Council; 5: 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Rotary-Separator Turbine (RST) is a concept of Bi- 
phase Energy Systems that has been developed for geothermal ap- 
plications. The RST can provide an efficient method for extracting 
energy from geopressured brines. In this application the RST 
would develop shaft power from the thermal and pressure energy 
of the brine and would recover chemical energy as methane availa- 
ble for distribution. A comparative analysis of conceptual designs 
for an RST system and a two-stage flash system indicates that the 
RST system could deliver electricity at a cost about 7% lower than 
a two-stage flash system. Use of the Biphase Rotary Separator may 
result in more complete recovery of methane than is possible with 
gravity gas-liquid separators. 
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REFER ALSO TO CITATION(S) 4746, 4750, 4755, 4756, 4766, 4768, 4793, 
4833, 4856, 4859, 4860, 4865, 4870, 4879, 4887, 4896, 4963 


4905 (BNL—31990) Potential for polymer concrete to 
conserve alloys in engineering applications. Fontana, J.J. 
(Brookhaven National Lab., Upton, NY (USA)). Sep 1982. 
Contract AC02-76CHO00016. 28p. (CONF-821080—1). 
NTIS, PC A03/MF A0O1. Order Number DE83001312. 

From Workshop on trends in critical materials requirements 
for steels of the future conservation and substitution technology for 
chromium; Nashville, TN, USA (4 Oct 1982). 

The economics of geothermal power presents a real need for 
the use of functional low-cost materials as liners for exposed carbon 
steel surfaces. Polymer concrete (PC) has been identified as a prom- 
ising liner material. PC is defined as a concrete in which the aggre- 
gate is bound in a dense matrix with a polymer binder. Several 
high-temperature PC systems have been formulated and tested in 
the laboratory in brine, flashing brine, and steam at temperatures up 
to 260°C. Results are also available on field exposures lasting up to 
36 months from at least one of six geothermal test sites. Good dura- 
bility is indicated in all tests. A study has indicated that the use of 
PC liners as a replacement for the corrosion allowance in carbon 
steel components for a 50-MWe geothermal plant will reduce the 
cost of electrical generated power by ~ 6.2 mills per kilowatt 
hour. 


4906 (DOE/AL/10563—T10) Requirements for down- 
hole equipment used for 

mal-reservoir well-stimulation program. (Rep 

mal, Inc., Santa Fe Springs, CA (USA)). Aug 1982. Con- 
tract ACO04-79AL 10563. 2lp. NTIS, PC A02/MF AOl. 
Order Number DE82021731. 

The needs for new and improved down-hole stimulation 
equipment for geothermal wells are identified. The following kinds 
of equipment are discussed: mechanical downhole recording instru- 
ments, electric line logging tools, and downhole tools used for zone 
isolation. 
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4907 (DOE/AL/10563—T11) 

treatment, The Geysers: Ottoboni State 22. Geothermal-reser- 
voir well-stimulation program. (Republic Geothermal, Inc., 
Santa Fe Springs, CA (USA)). Feb 1981. Contract AC04- 
79AL 10563. 39p. NTIS, PC A03/MF A01. Order Number 
DE82021732. 

Portions of document are illegible. 

Experiment No. 6 of the Geothermal Reservoir Well Stimu- 
lation Program (GRWSP) was performed at The Geysers Field in 
Sonoma County, California. This well had low productivity (46,000 
Ib/hr), probably because it did not intersect the primary natural 
fracture system of the reservoir. Surrounding production wells are 
considered to be good wells with an average flow rate of about 
100,000 Ib/hr. The stimulation technique selected was an acid etch- 
ing treatment (Halliburton Services’ MY-T-ACID). A small water 
prepad was used to provide tubular cooling and fluid loss control. 
Following the water prepad were 500 to 750 bbl of high viscosity 
crosslinked gel fluid and 400 to 500 bbl of a hydrofluoric-hydro- 
chloric (HF-HCI) acid solution. The frac fluids were expected to 
enter only a single or limited fracture zone within the open inter- 
val. Frac rates of 20 to 40 BPM and surface pressures of 3000 psig 
were estimated for this treatment. During the job, however, no sig- 
nificant surface pressure was recorded, and all fluids flowed easily 
into the interval. Subsequent evaluation of the well performance 
showed that no noticeable stimulation had been achieved even 
though the frac fluids were properly injected. Temperature and 
gamma ray surveys along with tracer studies indicated that the frac 
fluids entered natural fracture channels over a 650-foot zone of the 
open interval, which probably prevented the staged acid etching 
treatment from functioning as designed. 


4908 (DOE/AL/10563—T12) Review of surface-equip- 
ment requirements for geothermal-well stimulation. Geother- 
mal-reservoir well-stimulation program. (Republic Geother- 
mal, Inc., Santa Fe Springs, CA (USA)). Feb 1982. Con- 
tract AC04-79AL10563. 26p. NTIS, PC A03/MF AO1. 
Order Number DE82021730. 

Portions of document are illegible. 

A summary of stimulation equipment available to geothermal 
industry is presented and some modifications from which it could 
benefit are discussed. Equipment requirements for hydraulic frac- 
turing, acid fracturing, acidizing, and other chemical treatments are 
included. Designs for the following are reviewed: equipment for 
premixing and storing treatment fluids, proppant handling equip- 
ment, pump trucks, special equipment for foam fracturing, intensifi- 
er pumps, manifolding, and monitoring and control devices. 


4909 (DOE/AL/10563—T13) Hydraulic-fracture stimu- 
lation treatments at East Mesa, Well 58-30. Geothermal-res- 
ervoir well-stimulation program. (Republic Geothermal, Inc., 
Santa Fe Springs, CA (USA); Maurer Engineering, Inc., 
Houston, TX (USA); Vetter Research, Costa Mesa, CA 
(USA)). Feb 1981. Contract AC04-79AL 10563. 95p. B NTIS, 
PC A05/MF A0O1. Order Number DE82021729. 

Portions of document are illegible. 

East Mesa Well 58-30 was selected for two stimulation treat- 
ments: a conventional hydraulic fracture in a deep, low permeabil- 
ity interval, and a dendritic fracture in a shallow, high permeability 
interval of completion. The well selection, pre-stimulation evalua- 
tion, fracture treatment design, and post-stimulation evaluation are 
presented. 


4910 (DOE/AL/10563—T14) Fracturing-fluid evalua- 
tion (laboratory work). Geothermal-reservoir well-stimulation 
program. (Republic Geothermal, Inc., Santa Fe Springs, CA 
(USA); Vetter Research, Costa Mesa, CA (USA)). Jan 1982. 
Contract AC04-79AL 10563. 66p. NTIS, PC A04/MF AOI. 
Order Number DE82021733. 

Work done to characterize by chemical methods the tem- 
perature/time degradation behavior of polymer based fluids that 
may be used in stimulating geothermal wells by fracturing is de- 
scribed. The polymers tested were hydroxypropylguar (HP guar), 
hydroxyethylcellulose (HEC), carboxymethylcellulose (CMC), and 
XC Polymer. Also, two commercially available cross-linked HP 
guar systems were tested. The development of analytical techniques 
for characterizing the polymers and the results of static and dynam- 
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ic high temperature aging of the polymers in various salt water en- 
vironments are covered. The fluids were tested at 150, 200 and 
250°C. The implications of these results based on the time/tempera- 
ture degradation of the polymers and the relative ease of removing 
the degraded polymer from a sandpack are covered. 


4911 (DOE/EV/06200—T1-Vol.2) Evaluation of noise 
associated with geothermal development activities. Draft 
report, 31 July 1979-30 April 1982. Long, M.; Stern, R. 
(Long (Marshall)/Acoustics, Santa Monica, CA (USA)). 
1982. Contract AC01-79EV06200. 163p. NTIS, PC A08/ 
MF AO1. Order Number DE83002480. 

Portions of document are illegible. 

This volume contains 93 data sheets for noise associated with 
geothermal development activities and geothermal well drilling 
noise levels from the long term noise monitoring program. 


4912 (DOE/ID/12183—T1) Review and evaluation of 
literature on testing of chemical additives for scale control in 
geothermal fluids. Final report. Crane, C.H.; Kenkeremath, 
D.C. (Engineering and Economics Research, Inc., Falls 
Church, VA (USA)). Jan 1981. Contract AC07-80ID12183. 
182p. NTIS, PC A09/MF AOl. Order Number 
DE83003202. 

Portions of document are illegible. 

A selected group of reported tests of chemical additives in 
actual geothermal fluids are reviewed and evaluated to summarize 
the status of chemical scale-control testing and identify information 
and testing needs. The task distinguishes between scale control in 
the cooling system of a flash plant and elsewhere in the utilization 
system due to the essentially different operating environments in- 
volved. Additives for non-cooling geothermal fluids are discussed 
by scale type: silica, carbonate, and sulfide. 


4913 (LA—9512-HDR) Drilling of hot-dry-rock geother- 
mal-energy extraction well EE-3. Rowley, J.C.; Carden, R.S. 
(Los Alamos National Lab., NM (USA)). Aug 1982. Con- 
tract W-7405-ENG-36. 13lp. NTIS, PC A07/MF AO1. 
Order Number DE83001954. 

The drilling of EE-3, the production well of the hot dry 
rock geothermal energy-extraction engineering system at the 
Fenton Hill site, was finished August 25, 1981. EE-3 was designed 
to be directionally drilled in the inclined reservoir section to be 
parallel to and spaced vertically 370 m (1200 ft) above EE-2, the 
injection well, which was drilled at 35° to the vertical. The reser- 
voir heat transfer area will be formed by creating and extending 
several vertical parallel hydraulic fractures from EE-2 to EE-3. 
EE-3 required precision directional drilling because the borehole 
trajectory had to be drilled within specified tolerances with respect 
to EE-2. Well EE-2 was drilled with a packed (stiff) bottom-hole 
assembly that held the 35° inclination, but permitted the borehole to 
turn in azimuth. Directional drilling experience in EE-2 provided 
the basis to optimize the directional trajectory of EE-3 to within 
the desired tolerances. The EE-3 well was drilled into hot granite 
reservoir rock to total depth of 370 m (1200 ft) parallel and above 
EE-2 at a measured (drill-string) depth of 4.25 km (13,933 ft), with 
a maximum lateral deviation of about 60 m (180 ft). A bottom-hole 
static temperature of 280°C (550°F) is estimated. Two severe drill- 
pipe twist-offs extended the drilling time of EE-3 to 461 days. 
These, and other drilling problems, are recorded and solution ap- 
proaches are discussed. Drilling costs of EE-2/EE-3 are shown to 
be comparable to commercial drilling of hydrothermal wells and to 
the US Department of Energy sponsored geothermal projects when 
these cost trends are extrapolated to 4.5-km (15,000-ft) depths. 


4914 (SAND—82-1386C) Energy extraction from crus- 
tal magma bodies. Dunn, J.C. (Sandia National Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 
30p. (CONF-820392—3). NTIS, PC A02/MF A0O1. Order 
Number DE83001276. 

From ASME thermal engineering conference; Honolulu, HI, 
USA (20 Mar 1982). 

An open heat exchanger system for extracting thermal 
energy directly from shallow crustal magma bodies is described. 
The concept relies on natural properties of magma to create a per- 
meable, solidified region surrounding a borehole drilled into the 
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magma chamber. The region is fractured, possessing large surface 
area, and is sealed from the overburden. Energy is extracted by cir- 
culating a fluid through the system. Thermal stress analysis shows 
that such a fractured region can be developed at depths up to 10 
km. An open heat exchanger experiment conducted in the partial 
melt zone of Kilauea Iki lava lake demonstrated the validity of this 
concept. Effective heat transfer surface area an order of magnitude 
greater than the borehole area was established during a two-day 
test period. The open heat exchanger concept greatly extends the 
number of magma systems that can be economically developed to 
produce energy. 


4915 (SGP-TR—55) vin geo of the seventh work- 
shop geothermal-reservoir engineering. Kruger, P.; 
canes, i. J. Jr.; Miller, F.G.; Horne, R.N.; Brigham, W.E 
Donaldson, I. G: Gudmundsson, J.S. (eds.). ’ (Stanford Univ., 3 
CA (USA). Stanford Geothermal Program). 1981. Contract 
AT03-80SF11459. 191p. (CONF-811201—). NTIS, PC A09/ 
MF AO1. Order Number DE82022067. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Portions of document are illegible. 

Thirty-three papers are included. Two were abstracted for 
EDB previously. Separate abstracts were prepared for thirty-one. 


4916 (SGP-TR—S55, pp 5-6) Overview: university re- 
search in geothermal reservoir Horne, R.N. 
(Stanford Univ., CA). 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Research efforts in reservoir modelling, well testing and 
analysis, fundamental rock and fluid properties, and chemical be- 
havior of geothermal fluid flow are described briefly. Future re- 
search directions are mentioned. 


4917 (SGP-TR—SS, pp Ma Role of the national labo- 
ratories in geothermal reservoir itherspoon, 
P.A.; Tsang, C.F. (Lawrence Berkeley Lab., CA). 1981. 
NTIS, PC A09/MF AO1. Contract W-7405-ENG-48. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Recent accomplishments of Lawrence Livermore Labora- 
tory, Sandia, Brookhaven, Los Alamos, and the National Energy 
Software Center are described briefly. Lawrence Berkeley 
Laboratory's role and accomplishments are summarized. 


4918 (SGP-TR—S5, pp 11-12) Geothermal reservoir en- 
gineering: the role of the US Geological Survey. Duffield, 
W.A. (Geological Survey, Menlo Park, CA). 1981. NTIS, 
PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The US Geological Survey has a legislated mandate to assess 
and inventory the Nation’s geothermal resources. Principal objec- 
tives of the Survey's Geothermal Research Program are: (1) to de- 
termine the geologic, geochemical, geophysical, and hydrologic 
characteristics of all types of geothermal systems; (2) to improve 
and develop techniques of exploration for and assessment of geo- 
thermal resources; (3) to characterize the seismicity, ground defor- 
mation, and hydrologic changes that may be induced by the pro- 
duction of geothermal fluids and their subsequent injection back 
into the subsurface; and (4) to determine the amount of geothermal 
energy that exists as a national resource and periodically to update 
this assessment as new information becomes available. The USGS 
reservoir-related research is reviewed briefly. 


4919 (SGP-TR—S5, pp 13-18) Geothermal reservoir en- 
gineering development through international cooperation. 
Miller, F.G.; Ramey, H.J. Jr. (Stanford Univ., CA). 1981. 
NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

mments on the execution of international cooperative 

agreements are presented. International cooperative studies with 
Costa Rica, El Salvador, Iceland, Italy, Japan, Mexico, New Zea- 
land, Nicaragua, and Taiwan are reviewed. 
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M, 
1981. NTIS, PC A09/MF A0l. Contract *W-7405-ENG-48. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The results of the 1980 and 1981 well drilling activities at 
the Cerro Prieto geothermal field are summarized. Details are given 
on the new series of deeper wells completed in the western (older) 
part of the field (Cerro Prieto I), and on the development and step- 
out wells drilled in the eastern part of the field (Cerro Prieto II and 
III). Production characteristics of on-line and standby wells are dis- 
cussed. Recent changes in well completion procedures are also de- 
scribed. 


4921 (SGP-TR—S5, pp 53-60) Fracture stimulation ex- 

at the Baca Project Area. Morris, C.W.; Bunyak, 
M.J. (Republic Geothermal, Inc., Santa Fe Springs, CA). 
1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The DOE-sponsored Geothermal Reservoir Well Stimula- 
tion Program group performed hydraulic fracture treatments on 
two wells located in Union’s Baca Project Area in north-central 
New Mexico. The treatment in Baca 23 was conducted on March 
22, 1981, utilizing a cooling water pre-pad followed by a high vis- 
cosity frac fluid carrying a mixture of sintered bauxite and resin- 
coated sand as the proppant. A nonproductive 231-foot interval 
from 3300 feet to 3531 feet was isolated for the treatment. Post- 
stimulation surveys and production tests indicated a fracture had 
been successfully created; however, the production rates declined 
to noncommercial levels because of the low formation temperature 
in the open interval and reduced relative permeability caused by 
two-phase flow effects in the fomation. The second treatment was 
conducted in Baca 20 on October 5, 1981, again utilizing a cooling 
water pre-pad followed by a high viscosity frac fluid carrying only 
sintered bauxite as the proppant. A 240-foot interval from 4880 feet 
to 5120 feet, which was indicated to have produced only a small 
portion of the well’s 56,000 lb/hr total mass flow, was isolated for 
the job. The temperature in this interval (540°F) gave Baca 20 the 
distinction of being the hottest well to be fractured in the United 
States to date. Post-stimulation test and analyses indicate a fracture 
was created with a vertical height of only about 100 feet at the 
bottom of the open interval. The productivity of the well is poor, 
probably because of the low permeability formation surrounding ar- 
tificially created fracture. 


4922 (SGP-TR—S55, pp ee Analysis of well data 
geothermal field in 


from the Krafla Iceland. Bodvarsson, 
G.S. (Lawrence Berkeley Lab., CA); Benson, S.; sigurdsson, 
O.; Halldorsson, G.K.; Stefansson, V. 1981. NTIS, PC A09/ 
MF AO1. Contract W-7405-ENG-48. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Well data from the Krafla geothermal field in Iceland have 
been analyzed. The data consist of injection test data and produc- 
tion data. The injection test data were analyzed for the reservoir 
transmissivity and storativity. Analysis of the production data to 
determine the relative permeability parameters for the Krafla field 
is in progress. The analysis of injection tests at the Krafla field is 
described. 


4923 (SGP-TR—S5, pp 151-156) Heat transfer in frac- 
tured geothermal reservoirs with Pruess, K. (Law- 
rence Berkeley Lab., CA). 1981. NTIS, PC A09/MF AO1. 
Contract W-7405-ENG-48. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The present paper focuses on enthalpy transients. Simple 
analytical expressions are used to analyze fluid and heat transfer be- 
tween rock matrix and fractures. It is shown that heat conduction 
in a matrix with low permeability can substantially increase flowing 
enthalpy in the fractures. This affects fluid mobility, and has impor- 
tant consequences for energy recovery ad reservoir longevity. Re- 
sults of numerical simulations are presented which illustrate these 
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effects and show their dependence upon matrix permeability and 
fracture spacing. 


4924 (SGP-TR—S55, pp 175-178) Cold water injection 
into two-phase geothermal reservoirs. Garg, S.K.; Pritchett, 
J.W. (Systems, Science and Software, La Jolla, CA). 1981. 
NTIS, PC A09/MF A0O1. Contract FC03-78ET27163. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

A geothermal reservoir simulator (CHARGR) is employed 
in its one-dimensional radial mode to examine the response of geo- 
thermal reservoirs to cold water injection from a single well. The 
numerical solutions are analyzed to generate interpretation tech- 
niques for pressure transient data during injection and subsequent 
well shutin. It is shown that the pressure buildup (i.e., injection) 
data may be analyzed in a straight forward manner to yield the ab- 
solute formation permeability; the pressure fall-off (i.e., shutin) data, 
on the other hand, appear to be of lesser utility. 


4925 (SGP-TR—S5, pp 179-181) Analytical approach to 
the simulation of laboratory steam-flow experiments. 
Moench, A.F.; Herkelrath, W.N. (Geological Survey, 
Menlo Park, CA). 1981. NTIS, PC A09/MF AO1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

A partial differential equation with pressure as the dependent 
variable is derived for the flow of steam in porous materials under 
conditions of low liquid-water saturation. The equation includes ef- 
fects of vapor-pressure lowering and latent heat of adsorption. An 
apparent steam diffusivity is obtained that includes these effects. 
The equation is tested using pressure-transient experiments conduct- 
ed in the laboratory at 100°C. The experiments were run by bring- 
ing a cylinder of porous material to a uniform pressure and then 
making a step increase in pressure at one end of the sample while 
monitoring the pressure response at the other end. Because the ap- 
parent steam diffusivity was found to be nearly constant over the 
pressure range of the experiments, it was possible to use a simple 
analytical solution to simulate the experimental results. 


4926 Hydrologic model based on deep test data from the 
Walker O No. 1 well, Terminal Geyser, California. Beall, J.J. 
(Phillips Petroleum Co. Geothermal Operations, Salt Lake 
City, UT). Transactions - Geothermal Resources Council; 5: 
153-156(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The Shasta Forest No. 1 Well (renamed Walker O No. 1) at 
Terminal Geyser, California, was reentered and deepened from 
1258 to 4008 feet. Temperature logs indicate the well penetrated a 
laterally flowing thermal aquifer between 1400 and 2200 feet. Large 
amounts of drilling fluids were lost in that zone. Maximum tem- 
perature in the well (10 months after drilling) was 348°F at 2000 
feet. A large reversed temperature gradient zone occurs below 2400 
feet. Bottom hole temperature is 256°F. After completion, the well 
was flowed for about five hours with nitrogen injection at 2000 
feet. Samples taken throughout the flow indicate that fluids lost 
during drilling were not completely recovered. Salinity increased 
steadily during the flow period. Ratios of Na, K, and Ca were 
nearly constant, however, and application of Na-K and Na-K-Ca 
geothermometers indicate these fluids were in equilibrium with 
rocks at a temperature of 448-449°F. 


4927 Geothermal packers and packer elastomers. Hira- 

suna, A.R.; Stephens, C.A. (L”Garde, Inc., Newport Beach, 

CA). Transactions - Geothermal Resources Council; 5: 243- 

a 1981). (CONF-811015—). Contract AC03- 
7ET28309. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Reliability of thermal packers has been an eternal problem at 
temperatures beyond the 149 to 177°C (300 to 350°F) level. High 
temperature packer elastomer compounds were developed for 
260°C (500°F) environments. Compounds based on four polymer 
systems were developed which exceed the contract requirements. 
The Y267 EPDM compound, particularly, has generated interest 
because of its good performance, economic pricing of constituents 
and good processability. Several successful downhole and labora- 
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tory trials of Y267 EPDM have occurred at moderate and extreme- 
ly high temperatures. Otis Engineering tested a Y267 packer seal at 
302°C (575°F) for five days. The Y267 seal in an Otis packer was 
subsequently run in a Bakersfield continuous steam injection well at 
about 204°C (400°F) for 5 months. The same model packers and 
elements were run in Union Geothermal wells at the Baca, NM 
where hydraulic stimulation and diagnostics occurred at 160 to 
171°C (320 to 340°F). Los Alamos National Laboratory tested the 
Y267 EPDM O-rings for a cablehead. Tests were first run in an 
autoclave with water and Mobil One oil to temperatures in excess 
of 340°C (644°F). The Y267 equipped cablehead was subsequently 
run at Fenton Hill at 317°C (603°F). A new casing packer concept 
for 371°C (700°F) production service is now undergoing full-scale 
prototype development. 


4928 Buildup analysis for two-phase geothermal reser- 
voirs. Garg, S.K.; Pritchett, J.W. (Systems, Science and 
Software, 1 Jolla, CA). Transactions - Geothermal Re- 
sources Council; 5: 287-290(Oct 1981). (CONF-811015—). 
Contract FC03-78ET27163. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A reservoir simulator CHARGR is employed in its one-di- 
mensional radial mode to investigate the buildup behavior of (1) ini- 
tially two-phase reservoirs and of (2) initially single-phase reser- 
voirs which undergo flashing as a result of fluid production. Buil- 
dup data from initially two-phase reservoirs can be analyzed in the 
usual manner to yield the total kinematic mobility. It is also shown 
that the buildup data from initially single-phase reservoirs which 
undergo flashing on production offers the possibility of determining 
absolute formation permeability. 


4929 Fracture stimulation of Union's Baca Well 23. 
Verity, R.V.; Morris, C.W. (Republic Geothermal, Inc., 
Santa Fe Springs, CA). Transactions - Geothermal Resources 
Council; 5: 515. 318(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The DOE-sponsored Geothermal Reservoir Well Stimula- 
tion program group performed a large hydraulic fracture treatment 
in Baca Well 23, located in Union's Baca Project Area in Sandoval 
County, New Mexico, on March 22, 1981. The treatment utilized a 
cooling water pre-pad followed by a high viscosity frac fluid carry- 
ing a mixture of bauxite and resin-coated sand as the proppant. A 
231-foot interval from 3300 feet to 3531 feet was isolated for the 
job and was nonproductive prior to stimulation. Post-stimulation 
surveys and production tests indicate a vertical fracture at least 300 
feet in height and more than 300 feet in length was successfully cre- 
ated. After stimulation, the well produced 120,000 lb/hr total mass 
flow at a wellhead pressure of 45 psig. An analysis of the pressure 
buildup data yielded an average reservoir permeability-thickness of 
2500 md-ft. 


4930 Use of the exponential integral solution to predict 
maximum production rates from geopressured aquifers. 
McMullan, J.H.; Bassiouni, Z. (Louisiana State Univ., Baton 
Rouge). Transactions - Geothermal Resources Council; 5: 357- 
360(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A method was developed to predict production history of a 
geopressured aquifer with the surface pressure maintained at a con- 
stant, minimal value. Production of a geopressured aquifer in this 
manner would accelerate the recovery of the energy and thereby 
maximize its present value. The developed technique is centered 
around the exponential integral solution to the diffusity equation. 
The constantly changing flow rate is approximated in a stair-step 
fashion using the principle of superposition. The effects of aquifer 
boundaries are included by the addition of image wells to create a 
rectangular shaped aquifer with the well located at any position 
within the aquifer. Application to south Louisiana geopressured 
aquifers indicates that production rates are most sensitive to tubing 
size, formation damage, and those parameters that dictate ultimate 
possible water recovery such as pore volume and initial pressure. 





4931 Flash pressure of geothermal liquids and depth of 
initial flashing in wellbores. Michels, D.E. (Republic Geo- 
thermal, Inc., Santa Fe Springs, CA). Transactions - Geother- 
mal a Council; 5: 365-368(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Flash pressures have been measured for fluid from deep 
wells at East Mesa and near the Salton Sea KGRA. Compared to 
gas-free liquids at respective temperatures, the flash pressures range 
from 17 to 345 psi above the handbook values. Mainly this is due to 
CO:. The location of initial flashing in a geothermal well is impor- 
tant to the productivity of the well and to the selection of casing. 
Predictions of flow characteristics and optimum size of casing 
should involve good estimates of the vapor pressure component 
due to noncondensable gases. CO» usually is the most important of 
these. Depth of flashing can be predicted from the vapor pressure, 
shut-in formation pressure, fluid density, and productivity index if 
they are known or can be estimated. A technique for this is present- 
ed. 


4932 Effects of CO2 content on geothermal systems: im- 
plications for Baca reservoir. Pritchett, J.W.; Rice, M.H.; 
Riney, T.D. (Systems, Science and Software, La Jolla, CA). 
Transactions - Geothermal Resources Council; 5: 369-372(Oct 
1981). (CONF-811015—). Contract FC03-78ET27163. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The probable extent of the two-phase region in the Baca res- 
ervoir is very sensitive to the CO2 content of the fluid. As the res- 
ervoir fluid is produced, CO: is preferentially transferred to the 
gaseous phase. Pressure/temperature measurements in flowing wells 
are not useful for determination of the CO2 content. Values for the 
CO. content determined by direct chemical analysis of the dis- 
charge fluid may in general be either higher or lower than that in 
the reservoir. Values from discharge fluids at Baca should be re- 
garded as a lower bound on the CO2 mass fraction characterizing 
the system as a whole. 


4933 Development of an improved bearing pack for 
downhole motors in geothermal applications. DeLafosse, P.H. 
(Terra Tek, Inc., Salt Lake City, UT); Black, A.D.; Sand- 
strom, J.L.; Tibbitts, G.A. Transactions - Geothermal Re- 
sources Council; 5: 409-412(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct — 

A sealed bearing pack (called the Bearing-Seal Package) is 
being scone for use with downhole mud motors and turbines 
for geothermal applications. The Bearing-Seal Package contains a 
sealed lubrication system which allows the bearings to operate in 
oil instead of abrasive drilling mud. The key to the success of the 
lubrication system is the development of a reliable rotary seal that 
will operate under downhole conditions. The development program 
emphasizes extensive laboratory screening tests of candidate high 
temperature seals and lubricants. A Seal Test Machine has been 
constructed to test candidate high temperature seals under simulat- 
ed downhole conditions. Descriptions of the Bearing-Seal Package 
and Seal Test Machine are presented. Candidate high temperature 
seals and lubricants are reviewed and seal tests are discussed. 


4934 Condensation pot design: model tests. Freeston, 
D.H. (Univ. of Auckland, New Zealand). Transactions - 
Geothermal Resources Council; 5: 421-424(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

On two separate occasions air/water model studies have 
been made at the University of Auckland to determine the perform- 
ance of the condensation catchpots on the main steam pipelines at 
Wairakei Power Station. The first series of tests was concerned 
with recommending a design for a new 1.22 m (48 in.) diameter 
steam main. The second series was an attempt to improve the col- 
lection efficiency of pots installed on the existing 76 cm (30 in.) di- 
ameter steam mains. This was part of an investigation program to 
alleviate pipe corrosion which had been discovered at a biennial 
plant shutdown. The model tests, which largely complement each 
other, and result in an understanding of this type of cavity flow are 
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reported. A critical depth is shown to exist below which the collec- 
tion efficiency is low. Installation of baffles is effective in improv- 
ing the efficiency, and pressure drop data is presented. 


Surface corrosion and stress corrosion cracking of 
susdis ts The Gagewe lesen gouthennel svensen umn, USA, 
Rios-Castellon, L. (SAI Inc., Santa Gum, CA); 
Morita, M. Transactions - thermal Resources Council; 5: 
441-444(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The procedures and results of a field corrosion test per- 
formed at The Geysers, California, are presented. The materials 
tested included carbon and low alloy steels, ferritic and martensitic 
chromium SS, chromium-nickel austenitic SS and several coating, 
brazing and welding applications. The tests consisted of exposing 
the materials to geothermal steam and condensate. The corrosion 
rates were measured by weight and other graphic and fractogra- 


corded and analyzed. The test results indicate that the corrosion 
problem at The Geysers is milder than at most geothermal fields 
and that the materials selected will provide a more than adequate 
design corrosion tolerance margin. 


Field evaluations of chemical additives for scale 
control. Crane, CHL; Kenkeremath, D.C. (Engineering and 
Economics Research, Inc., Vienna, VA). Transactions - Geo- 
thermal Resources Council: 5: 459-462(Oct 1981). (CONF- 
811015—). Contract AC07-801D12183. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The results of field testing of non-pH-adjusting chemical ad- 
ditives for scale control in geothermal fluids are summarized. The 
effectiveness of generic as well as certain specific types of chemi- 
cals for the control of silica and carbonate scales are reported. Fur- 
ther testing is needed to identify clearly effective additives for silica 
in high salinity brines, but one very effective carbonate inhibitor is 
available. 


4937 Geothermal corrosivity classification system. Ellis, 
P.F. II. (Radian Corp., ye Transactions - Geother- 
mal — Council: 5: 463-466(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A Geothermal Corrosivity Classification System, based on 
corrosion experience at more than 45 geothermal resources world- 
wide, is presented. This system divides geothermal resources into 
six classes based on fluid chemistry and corrosiveness to carbon 
steel and other materials. The system is expected to facilitate corro- 
sion engineering decision-making and reduce the cost of geothermal 
systems. 


Elastomer compatibility with brine, isobutane and 
oil. Friese, G.J. (L’Garde, Inc., Newport Beach, CA). 
Transactions - Geothermal Resources Council; 5: 467-470(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The objective of this program is to determine the best elas- 
tomers for use in medium temperature geothermal wells - with em- 
phasis on binary plants in which isobutane is the working fluid. Fif- 
teen companies submitted thirty-four high temperature elastomer 
compounds for test. Tensile specimens were immersed in 375F 
brine, isobutane and four types of oil for 120 hours. Eight com- 
pounds were selected based upon the least change in weight, 
volume, ultimate tensile, hardness and elasticity. These eight were 
tested as static O-ring seals in brine, isobutane and ASTM No. 1 
oil. Test temperatures were 375F, 450F and 510F. The tests lasted 
46 hours with a 3000 psi pressure differential across the seal. The 
major conclusion was that the EPDM O-rings (L’Garde Y267 and 
Parker E692-75) are superior to the others tested in each of the 
three fluids. The EPDM compounds surprisingly withstood ASTM 
No. 1 oil - a conclusion that would not be reached using immersion 
test results. 
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REFER ALSO TO CITATION(S) 4785, 4837, 4846, 4852, 4897 


4939 (LA—9541-MS) Use of hot-dry-rock geothermal 
resources for space heating: a case study. Cummings, R.G.; 
Arundale, C.J.; Bivins, R.L.; Burness, H.S.; Drake, R.H.; 
Norton, R.D. (Los Alamos National Lab., NM (USA)). Sep 
1982. Contract W-7405-ENG-36. 89p. NTIS, PC A05/MF 
A01. Order Number DE83002947. 

This study shows that a hot dry rock (HDR) geothermal 
space heat system proposed for the National Aeronautics and Space 
Administrations’s Wallops Flight Center (WFC) will cost $10.9 mil- 
lion, saving $4.1 million over the existing oil heating system over a 
30-yr lifetime. The minimal, economically feasible plan for HDR at 
WFC is shown to be the design of a single-fracture reservoir using 
a combined HDR preheat and a final oil burner after the first 4 
years of operation. The WFC cost savings generalize and range 
from $3.1 million to $7.2 million for other HDR sites having geo- 
thermal temperature gradients ranging from 25°C/km to 40°C/km 
and depths to basement rock of 2400 ft or 5700 ft compared to the 
30°C/km and 9000 ft to basement rock at WFC. 


Variable frequency drive (VFD) application and 
benefits for geothermal production at Marlin, Texas. Fergu- 
son, A.F.; Green, T.F. (Radian Corp., Austin, TX). Transac- 
tions - Geothermal Resources Council: 5: 417-420(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A direct utilization hydrothermal project is under construc- 
tion at Torbett-Hutchings-Smith (T-H-S) Memorial Hospital in 
Marlin, Texas. A variable frequency drive (VFD) will modulate the 
speed and output of the submersible production pump in response 
to variations of space and domestic hot water heating demand. The 
VFD provides benefits such as reduced pumping energy costs, im- 
proved pump and motor life, good line-to-shaft operating efficiency 
and improved environmental considerations. The liabilities are in- 
creased capital cost and the need for factory trained technician 
service. Economic analysis of this non-profit hospital application 
predicts a simple payback for the VFD (through electrical energy 
savings) in 11 years. Profit-making applications could achieve a 
simple payback in about six years. 


4941 Process steam generation from moderate tempera- 
ture geothermal resources utilizing Rankine-powered heat 
pumping. Koebbeman, W.F. (Mechanical Technology, Inc., 
Ballston, NY). Transactions - Geothermal Resources Council; 
5: 433-436(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

With the application of the Rankine-powered heat pump 
(RPHP), geothermal fluids at intermediate temperature (200 to 
300°F) become a viable energy source. The RPHP converts low 
temperature heat to usable process steam and allows utilization of 
heat sources, which are too low to generate useful steam directly. 
Additionally, the RPHP controls energy delivery temperature and 
rate, while producing superheated steam output. For geographic 
areas with abundant intermediate temperature resources, the RPHP 
is a flexible, economical means to generate process steam for indus- 
trial applications. 


4942 Equipment used in direct heat projects. Ryan, 
G.P. (Oregon Inst. of Tech., Klamath Falls). Transactions - 
Geothermal Resources Council: 5: 483-486(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal well pumps are normally either the submersible 
type or the turbine type. If a turbine pump can be used, a variable 
speed driver should be considered. These drivers permit no load 
starting, reduce shock and vibration, and minimize horsepower re- 
quirements. The power savings is about 40% when compared to 
regulating flow by throttling. Plate heat exchangers are less expen- 
sive and more effective than tube heat exchangers in the usual geo- 
thermal applications. They can be used as the key component in a 
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two loop system to minimize the effect of corrosion and deposits. 
Limiting consideration for nonmetallic pipe is the geothermal water 
temperature. Burying a pipeline achieves an insulating effect. The 
minimum acceptable delivered water temperature must be consid- 
ered. Space heating can be accomplished using geothermal water as 
low as 85°F. Methods used are dependent on the temperature of 
the water available. Finned tubes in forced air ducting are a very 
effective method of heating. 


4943 Utilization of geothermal energy in the production 
of fuel grade ethanol in the San Luis Valley, Colorado. Hew- 
lett, E.M.; Erickson, M.V.; Walter, K.M. (WESTEC Serv- 
ices, Inc., San Diego, CA). Transactions - Geothermal Re- 
sources Council; 5: 515-518(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The San Luis Valley, a high alpine valley in south-central 
Colorado, is an area of known geothermal activity. The valley is a 
sparsely populated agricultural area whose principal crops are pota- 
toes, beer barley, and wheat. In the surrounding mountains there 
are several lumber operations. This combination of a geothermal 
heat source and a biomass feedstock source makes the valley a can- 
didate area for the production of fermentation ethanol. Therefore, a 
study was initiated to investigate the engineering, environmental, 
institutional and economic feasibility of utilizing geothermal energy 
for the commercial production of 76 to 189 million liters (20 to 50 
million gallons) of fuel grade ethanol in the San Luis Valley. 


4944 Geothermal resource and implementation assess- 
ment at Wallops Flight Center. Kita, J.P. (Roy F. Weston, 
Inc., West Chester, PA). Transactions - Geothermal Re- 
sources Council; 5: 523-526(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Preliminary geophysical indications have identified the Wal- 
lops Flight Center, a major NASA installation, as being situated 
over potentially significant geothermal energy resources. The ob- 
jective of this conceptual assessment has been to evaluate the po- 
tential geothermal resource and to define its potential integration 
and use in terms of WFC facilities and equipment. 


4945 National estimate for direct use. Knauf, K.E. 
Transactions - Geothermal Resources Council; 5: 527-530(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The first quantitive national estimate of direct geothermal 
energy use based upon an aggregation of site-specific analyses of all 
known geothermal resources is presented. The quantitive analysis 
supports the following conclusions: geothermal energy can make a 
significant contribution to the nation’s low-temperature energy 
needs; the major portion of direct use penetration will consist of 
district heating applications; and most development will occur in 
the western US due to the resource quality. 


4946 Low enthalpy geothermal development in France: 
the situation in early 1981. Lejeune, J.M.; Varet, J. Transac- 
tions - Geothermal Resources Council; 5: 531-534(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

France has developed, in the last decade, a new way for 
using geothermal resources in normal gradient areas. This is due to 
the existence of wide sedimentary basins and appropriate deep 
aquifers in the major part of the country. Around 10 plants are now 
operating, mainly for house-heating purposes and several tens of 
projects are expected to be realized in 1981-1982. Consuming sec- 
tors as agriculture (greenhouses, drying) or industry are now inter- 
ested in exploiting low enthalpy geothermal resources. 


4947 Direct-use geothermal potential within the BPA 
marketing area. Lund, J.W. (Oregon Inst. of Tech., Klamath 
Falls). Transactions - Geothermal Resources Council; 5: 535- 
538(Oct 1981). (CONF-811015—). 
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From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The potential for geothermal direct heat applications was es- 
timated for the Bonneville Power Administration (BPA) marketing 
area. Approximately 200 geothermal resource sites were initially 
identified, which were finally reduced to 53 composite sites based 
on institutional, environmental and locational constraints. The con- 
version potential (beneficial heat) for the 53 composite sites was es- 
timated at 3097 x 10’? Btu/yr (3267 x 10’? kJ/yr). This estimate re- 
quired the development of a model for estimating the low-tempera- 
ture resources. The geothermal energy load at each of these 53 sites 
was then estimated for both electrical energy and fossil fuel dis- 
placement (direct-use load). The major components in the direct- 
use load were space heating and water heating loads for residential, 
commercial and public buildings, and the industrial process heating 
load. The total direct-use load (based on 1980 populations) was esti- 
mated at 33.5 x 102 Btu/yr (35.3 x 10? kJ/yr), of which 15.8 x 10? 
Btu/yr (16.7 x 10’? kJ/yr) was potential electrical load displace- 
ment and the remainder fossil fuel load displacement. 


4948 Geothermal resource assessment and policy devel- 
opment at Rohr Industries, Chula Vista, California. Miller, 
R.R.; Larson, T.C.; Wiegand, J.W. Transactions - Geother- 
mal mo Council: 5: 549-552(Oct 1981). (CONF- 
811015—). 
From Geothermal Resources Council annual meeting; Hous- 
m, TX, USA (25 Oct 1981). 

A preliminary resource assessment was performed in order 
to reduce the risk of drilling a deep production well at the plant 
site. A preliminary parametric economic analysis was also per- 
formed to assist Rohr in formulating a policy towards developing 
geothermal resources. 


4949 Feasibility of utilizing geothermal energy for waste 
water treatment at San Bernardino, CA. Racine, W.C.; 
Larson, T.C. Transactions - Geothermal Resources Council; 5: 
557-560(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A feasibility study for utilizing low temperature geothermal 
heat in the City of San Bernardino Wastewater Treatment Plant 
was performed for the San Bernardino Water Department. The fol- 
lowing is a discussion of the preliminary engineering design and re- 
sultant economic feasibility analysis. 


4950 Status of direct heat application projects. Robin- 
son, K.S. Transactions - Geothermal Resources Council; 5: 
563-566(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

In order to promote the use of hydrothermal energy for 
direct heat applications, the US Department of Energy (DOE) has 
funded twenty-two demonstration projects. Eight of these projects 
are administered by the San Francisco Operations Office of the De- 
partment of Energy (DOE-SAN), with technical support from the 
Energy Technology Engineering Center (ETEC) of Rockwell In- 
ternational. The projects are described and their status given. 


4951 National projects on direct utilization of geother- 
mal resources in Japan. Sekioka, M. (Inst. of Meteorology, 
Defense Academy, Yokosuka, Japan); Fujitomi, M. Transac- 
tions - Geothermal Resources Council; 5: 567-570(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The two national projects on direct utilization of geothermal 
resources are mentioned. The merit of the projects is to utilize geo- 
thermal water which discharges, with team, from existing produc- 
tion wells of the geothermal power plants before injection under- 
ground. The two power plants, Kakkonda (50 MW), Iwate, and 
Onuma (10 MW), Akita, supply 1000 t/h of 150°C and 400 t/h of 
94°C of thermal water to heat-exchange with fresh water and send 
800 t/h of 115°C and 150 t/h of 70°C of fresh-heated water to Shi- 
zukuishi, Iwate, and Kazuno, Akita, respectively. Financial sup- 
ports of 4.5 billion and 1.6 billion yen are offered to the Iwate and 
the Kazuno projects, respectively, by the Agency of Natural Re- 
sources and Energy, the Ministry of International Trade and Indus- 
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try, for drilling of injection wells, constructing of heat exchangers 
and laying of transportation pipelines. 


energy 

J.C. (Carltech Associates, Columbia, MD). Transactions - 
Geothermal Resources Council; 5: 571-57&4&Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

This study was performed to assess the technical feasibility 
of use of eastern low temperature geothermal energy as process 
heat for production of ethanol fuel. This study was conducted by 
performing energy balances on conventional and vacuum ethanol 
processes of ten million gallons per year size. Energy and tempera- 
ture requirements for these processes were obtained from literature 
or were estimated. Data on available temperature and energies of 
geothermal resources were obtained from the literature. These data 
were compared to ethanol process requirements, assuming a 150°F 
geothermal resource temperature. Data examined in this study indi- 
cate feasible use of eastern geothermal heated waters (150°F) to 
provide process heat for vacuum (130 mm Hg) ethanol distillation 
units. Data indicate additional heat sources are needed to raise geo- 
thermal temperatures to the 220°F level required by mash cooking. 
Data also indicate potential savings in overall process energy use 
through use of vacuum distillation technology. 


; ransactions - Geother- 
—, * Council; 5: 575-578(Oct 1981). (CONF- 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A feasibility analysis of the potentials for a geothermal dis- 
trict heating system serving the town of Lakeview, Oregon, indi- 
cates such a system is practical and economically competitive with 
energy source alternatives. The proposed district system would 
provide energy for domestic and commerical space and water heat- 
ing, and for process heat for a planned industrial park and a fuel 
alcohol plant. Two district heating system design cases were devel- 
oped, and their costs were estimated. The Base Case system was 
designed to serve the entire municipal service area. The Mini-dis- 
trict Case, which is envisioned as an initial demonstration case, is of 
a limited scope and would include the alcohol plant and a concen- 
trated group of commercial and municipal users. The economic 
evaluations, based on development by a private utility corporation, 
indicated delivered energy costs would be $10.30 per million Btu's 
for the Mini-district, and $8.20 per million Btu's for the Base Case 
system. These geothermal energy costs may be compared to cur- 
rent, local energy costs of $8.76 to $13.65 per million Btu's for 
commerical electrical use and residential propane use, respectively. 


4954 Status of US direct utilization of geothermal 
energy. Walker, B.A.; Entingh, D.J. (Mitre Corp., McLean, 
VA). Transactions - Geothermal Resources Council: 5: 579- 
582(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

A table presents a summary by state of the status of geother- 
mal direct heat projects of which Mitre was aware as of March 31, 
1981. By the end of 1980, 211 direct use projects in 14 states were 
providing about 12,650 billion Btus annually. Of this total, 10,000 
billion Btus/yr is associated with one water-flood oil-recovery 
project in Wyoming. Thus for all other geothermal direct heat in- 
stallations, the annual heat use was about 2650 billion Btus at the 
end of 1980. Fifteen projects put into effect during 1980, supplying 
277 billion Btus are known. This is about 10% of the previously 
installed total. It is anticipated that by the end of 1980 another 29 
projects will be completed and be supplying an additional 5580 bil- 
lion Btus annually. If so, the use of geothermal heat in the residen- 
tial/commercial/industrial sectors will have tripled in two years. 





choll, J.R.; Meyer, R.T. (Western Energy Planners, Ltd., 
Aurora, CO). Transactions - Geothermal Resources Council: 
5: 583-586(Oct 1981). (CONF-811015—). Contract FCO07- 
811D12192. 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, egg eee 


thermal Prospect (Poncha Hot Springs) is 
being evaluated for commercial and industrial direct heat applica- 
tions in Salida, Colorado, located approximately five miles east. 
The prospective energy use includes domestic space heating and 
hot water, commercial space heating and hot water for motels, res- 
taurants, greenhouses, and swimming pools, and industrial space 
and process heat requirements for existing and future facilities. The 
objective of the engineering design is to use the full flow capacity 
of the resource and to provide for the future development of the 
commercial and industrial sectors of Salida. The engineering evalu- 
ation has included significant design features, including cascaded 
uses of the hot water, conversion of chicken waste, warm water 
fish hatching, pipeline crossing of a river, and geothermal fluid 
cooling and discharge to the Arkansas River. Engineering feasibil- 
ity of the geothermal well supply and of selected user facility retro- 
fits has been demonstrated. 


4956 Implications of urban land-use standards for geo- 
thermal district heating feasibilities. Allen, E.M. (Eliot Alien 
and Associates, Inc., Salem, OR). Transactions - Geothermal 
Resources Council; 5: 587-590(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The relationship between typical urban land-use standards 
and geothermal district heating feasibilities is examined. It is sug- 
gested that district heating, as a major commercialization mode for 
geothermal energy, will be considerably impeded outside of central 
business districts by land-use standards which are generally too low 
in density for cost-effective geothermal distribution; and by loca- 
tional and spatial inconsistencies between resource production areas 
and overlying land-use energy requirements. A case example is 
given for Klamath Falls, Oregon, where a geothermal district heat- 
ing system is presently under construction. A majority of the mu- 
nicipal residential density standards are calculated as being margin- 
ally within minimum thermal load density requirements for district 
heating. As a result, expansion of the system beyond the central 
business district may depend largely on revised land-use standards 
and patterns. Recommendations are suggested for employing such 
revised land-use standards and patterns as incentives for district 
heating, including higher allowable residential densities, mixed-use 
zoning for higher load factors, and locational designations based on 
a geothermal reservoir-heat load match among land-uses. 


4957 Modelling geothermal district heating systems. 
Glazner, G. (New Mexico Energy Inst., Las Cruces). Trans- 
actions - Geothermal Resources Council; 5: 639-642(Oct 
1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct _— 

Mathematical modelling is a useful tool for evaluating or 
comparing energy supply systems, particularly for aggregations 
over an extended area, where detailed analysis of each project is 
not possible. The basic modelling design of geothermal district 
heating systems is considered, along with suggested estimators for 
data elements which are not readily available for most applications. 


4958 Greenhouse heating with low temperature geother- 
mal water. Higbee, C.V.; Ryan, G.P. (Oregon Inst. of Tech., 
Klamath Falls). Transactions - Geothermal Resources Council: 
5: 651-654(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Greenhouse heating systems can be designed that supply 
100% of the annual heat requirements using geothermal water with 
a temperature as low as 81°F. The heat is extracted using a forced 
air system with finned coil heaters in the air ducting. Design and 
evaluation was based on an energy efficient semicircular arching 
roof type with double polyethylene covering. The 1 acre of green- 
houses were located in the LaGrande area of Oregon where 81°F 
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water exists at a shallow depth. Three cases were considered in the 
economic evaluation which savings were calculated based on dis- 
placing 39,330 therms of natural gas annually. The three 20-year 
life-cycle cost analyses generated rates of return on capital invest- 
ment of 19.7%, 27.2% and 15.5%. The highest rate of return 
(27.2%) is for the new greenhouse where an existing geothermal 
well and water disposal system exists. Lowest rate of return is for 
the retrofit situation where wells are needed and capital credit 
cannot be taken for the conventional hydronic system. 


4959 Optimum fuel mix model for geothermal district 

space heating systems. Houldsworth, M. (Physical Science 
Tab, Las Cruces, NM). Transactions - Geothermal Resources 
Council: 5: 655-658(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Geothermal district space heating systems that are sized to 
accommodate extreme weather conditions will have excess capacity 
during the milder portions of the year. By incorporating a lower- 
capital-cost, higher-fuel-cost system for servicing the peak heating 
requirements, the excess geothermal capacity, and therefore, the 
total annual cost, may be reduced. A model that approximates the 
least cost percent of peak demand, for which the geothermal 
system should be sized, is developed in this paper. 


4960 Economic appraisal of the use of geothermal 
energy in state-owned buildings in Colorado. Meyer, R.T. 
(Western Energy Planners, Ltd., Aurora, CO). Transactions 
- Geothermal Resources Council; 5: 671-674(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

An appraisal of the use of geothermal energy for space heat- 
ing requirements for selected state-owned buildings in six communi- 
ties in Colorado was performed for the Colorado Geological 
Survey. The complete appraisal addressed several components of a 
feasibility study for geothermal applications, including resource as- 
sessment, pipeline rights-of-way, well design and drilling program, 
conceptual engineering designs for retrofits of building heating sys- 
tems, evaluations of economic feasibility, institutional requirements, 
and environmental considerations. Economic feasibility was deter- 
mined from evaluation of four economic measures: simple payback 
period in years; twenty-year annualized system costs (geothermal 
system versus conventional system); total twenty-year undiscounted 
energy savings; and total twenty-year present value, energy savings. 
The results showed that several of the state facilities are likely can- 
didates for conversion to geothermal hot water systems. The best 
candidate is the Colorado State Reformatory at Buena Vista. 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 4174, 4802, 4830, 4925 


4961 (DOE/ID/12033—T2) Problems of trace-element 
ratios and geothermometry in a gravel geothermal-aquifer 
system. Sonderegger, J.L.; Donovan, J.J. (Montana Coll. of 
Mineral Science and Technology, Butte (USA)). 1982. Con- 
tract FCO07-791D12033. 14p. Order Number 
DE83000136. 

Portions of document are illegible. 

The system studied is a Tertiary-age, block-faulted basin in 
which a Pleistocene gravel bed acts as a confined aquifer and per- 
mits the lateral dispersion of the geothermal fluids. Vertical move- 
ment of the hot water is currently believed to be controlled by 
faults on the east side of the valley. An aerial magnetic anomaly 
and a Bouguer gravity anomaly appear to correspond with thoese 
eastern faults. Basic data on the geology and trace element halos 
has been presented previously. Evaluation of the mixing phenomena 
in this system was attempted using a dissolved silica-enthalpy 
graph. A chalcedony curve is also plotted. An enthalpy versus 
chloride plot, suggests that either conductive cooling occurs before 
mixing or that higher chloride content background waters are avail- 
able for mixing. (MHR) 
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4962 (DOE/ID/12147—T1) Improvements in geother- 
mometry. Final technical report. Potter, J.; Dibble, W.; 
Parks, G.; Nur, A. (Stanford Univ., CA (USA). Dept. of 
Geophysics). Jul 1982. Contract FCO07-801D 12147. 63p. 
NTIS, PC A04/MF AO1. Order Number DE83001594. 

Portions of document are illegible. 

The following are covered: the basis of the Na-K-Ca geoth- 
ermometer, geothermometry via model calculations, non ideality 
and complexing, and experimental calibration. 


4963 (PNL-SA—10805) Geothermal chemical control 
and monitoring instrumentation: an overview. Jensen, G.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1982. 
Contract AC06-76RL01830. 8p. (CONF-821075—1). NTIS, 
PC A02/MF AO1. Order Number DE83002011. 

From DOE geothermal engineering and materials program 
conference; San Diego, Canada (6 Oct 1982). 

Accurate knowledge of the geothermal fluid chemistry at 
operating temperature is needed to optimize operation, prevent cor- 
rosion, increase equipment service life and maximize profit and use. 
Available electrochemical sensors do not survive at the tempera- 
tures encountered in geothermal fluids; and new developments in 
this area are required. Chemical control and monitoring instruments 
for measuring in situ characteristics of geothermal fluids are under 
development. Progress in the development of electrochemical sen- 
sors to measure pH, carbonate and sulfide-sulfur is discussed. 


4964 (SGP-TR—SS5, pp 133-138) Stress induced release 
of Rn”? and CH, to percolating water in granitic rock. 
Sammis, C.G.; Banerdt, M.; Hammond, D.E. (Univ. of 
Southern California, Los Angeles). 1981. NTIS, PC A09/ 
MF AOl. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

The radon, methane, and carbon dioxide concentrations have 
been measured in water which has percolated through granitic rock 
under triaxial stresses ranging from 0.1 to 0.95 of the fracture stress. 
The permeability and porosity (hence hydraulic radius) of each 
sample were measured simultaneously. The first series of experi- 
ments were on seventeen initially dry rock samples. The radon con- 
centration in the first 3 gm of water collected varied by a factor of 
10, but was not correlated with stress. A good correlation was 
found between radon and permeability; rocks having high permea- 
bilities tend to release less radon. In a second series of experiments, 
rock samples were saturated under stress, equilibrated for one 
month, then restressed and measured. These samples produced be- 
tween 2 and 10 times more radon than initially dry rocks having 
the same permeability. In a third series of experiments, multiple 
successive water fractions were sampled. It was found that most of 
the radon is removed with the first pore volume collected, while 
methane extraction requires several pore volumes. An experiment 
in which the stress was changed during a run produced an increase 
in Ch, but no increase in Rn". These results are interpreted in 
terms of a numerical model for flow and gas extraction from a mi- 
crocrack network. 


4965 (SGP-TR—55, pp 143-150) Measured enthalpy 
combined with chemical concentration data to diagnose reser- 


voir behaviour. Saltuklaroglu, M. (ELC-Electronsult, 
Mexico City, Mexico). 1981. NTIS, PC A09/MF AOl1. 

From 6. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (15 Dec 1981). 

Concentrations of chemicals such as Cl and Na in a geother- 
mal water separated at atmospheric pressure (at a silencer), or any 
other pressure, when related to the measured enthalpy of the pro- 
duced steam/water mixture are indicative of reservoir production 
conditions. Achieving this relation by means of a mathematically 
meaningful graphical method, conditions in the reservoir such as 
boiling, steam gain or loss, heating or cooling (by conduction or 
mixing) can be inferred, and the fluids of different wells can be re- 
lated. The method is illustrated with data obtained from Los 
Azufres Geothermal Field in Mexico. 


sodium-potassium-calcium geothermometer 
ee ee ee eee Lewis, R.E. 
(Geological Survey, Boise, Idaho). Transactions - Geother- 
mal Resources Council; 5: 145-148(Oct 1981). (CONF- 
811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 


thermal waters ranged from 7.1 to 260 milligrams per liter. By ap- 
plying a magnesium correction to the sodium-potassium-calcium 
geothermometer, estimated reservoir temperatures previously re- 
ported are reduced between 39° and 268°C and result in much 
closer agreement between the sodium-potassium-calcium- and silica- 
estimated reservoir temperatures. Reservoir temperatures in south- 
eastern Idaho probably do not exceed 128°C. 


Thermodynamic properties of geothermal fluids. 
Michaelides, E.E. (Univ. tee Newark). Transac- 
tions - Geothermal Resources Council; 5: 361-364Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

The modeling of the geothermal well-reservoir system and 
plant design makes it necessary to use the thermodynamic proper- 
ties of the geothermal fluids. Such properties for salt solutions may 
be found in tabular form. The increasing use of computers for the 
prediction of the state of the fluid at the wellhead requires the use 
of simpler and accurate functional expressions for the properties of 
the salt solutions. For that matter, correlations of density, enthalpy, 
entropy and viscosity were established in a simple form and of tol- 
erable accuracy (3%) for both the liquid and vapor phase of the 
brines. Expressions for the elevation of boiling point are derived 
and the influence of non-condensable gases on the properties is also 
discussed. 


4968 Easy brine flash estimates. Kouzel, B. (Union Oil 
Co. of California, Brea). Transactions - Geothermal Resources 
Council; 5: 437-440(Oct 1981). (CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

It is shown that the enthalpy of sodium chloride solution ex- 
pressed on a unit weight of water basis is essentially equal to the 
enthalpy of pure water at the same temperature. The use of this 
concept is illustrated for rapid and accurate adiabatic flash calcula- 
tions involving geothermal brines. A steam table is used instead of a 
brine enthalpy table and the simplifying assumption of pure water 
as the geothermal fluid is not necessary. 


4969 Failure studies on Texas Gulf Coast geopressured- 

sandstones and shales. Jogi, P.N.; Liewellyn, 
B.C.; Gray, K.E. (Univ. of Texas, Austin). Transactions - 
Geothermal Resources Council; 5: 711-716(Oct 1981). 
(CONF-811015—). 

From Geothermal Resources Council annual meeting; Hous- 
ton, TX, USA (25 Oct 1981). 

Triaxial compression tests were run at room temperature to 
determine failure characteristics of rocks extracted from the 
geopressured-geothermal reservoir underlying Brazoria County. Ef- 
fects of both confining and pore fluid pressure were considered. 
Like all other rocks, ultimate strength was found to increase with 
increase in effective confining pressure. Partial ductile behavior was 
observed at pressures above 5000 psi. In general rocks from this 
reservoir were found to be considerably weaker than corresponding 
well compacted sandstones. 


16 Wave Energy Converters 
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REFER ALSO TO CITATION(S) 4590 


17 WIND ENERGY 
1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 4590, 4993, 4994, 4995, 5437 


4970 (MST-LUFT-A—60) Procedure for estimation of 
Weibull statistics from threshold influenced wind data. Niel- 
sen, L.B.; Conradsen, K.; Prahm, L.H. (Miljoestyrelsen, 
Roskilde (Denmark). Luftforureningslab.). Mar 1982. 10p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82751030. 

It is shown that observed wind speed distributions follow a 
2-parameter Weibull distribution, at least for Danish conditions, if 
climatologically representative time periods are of concern. A 
simple statistical method is outlined for the estimation of the param- 
eters in the Weibull distribution. The method is capable of estimat- 
ing the parameters even if the data are influenced by measuring 
equipment with high threshold wind speeds. Wind data from two 
Danish synoptic stations are examined. Application of the method is 
of interest where wind statistics are required, e.g. in wind power 
studies, climatological air quality studies and studies of wind loads 
on buildings. 


1703 Regulations 

REFER ALSO TO CITATION(S) 4975 

1704 Economics 

REFER ALSO TO CITATION(S) 4590, 4975, 5268 


4971 (NE-TFS—81-5) Economic revenues from small 
wind power plants connected to the electric mains. Oestroem, 
R. (Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). Sep 1981. 35p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82750839. 

The economy of a wind power plant connected to the elec- 
tric mains is studied. A comparison of the energy cost before and 
after the installation of the plant is made. Different types of con- 
sumers such as cottages, farms and sawmills are considered. Two 
plants, 10 kW and 30 kW, respectively, are investigated. The plants 
are designed according to the prototypes of the National Swedish 
Board for Energy Source Development. The operation of one plant 
is simulated. An investment calculation is made for 25 years at 4% 
interest rate. For the 10 kW plant the investment may vary be- 
tween 44000 SEK and 81000 SEK. The variation for the 30 kW 
plant is found to be between 112000 SEK and 188000 SEK. Cost 
analysis shows that profitability is procurred when the fixed costs 
are reduced by 30 to 60% for the 10 kW plant and by 10 to 40% 
for the 30 kW plant. 


4972 (NE-VIND—82-8) Costs for Swedish Wind Tur- 
bine Systems. Engstroem, S. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Nov 
1981. 8p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750833. 

Costs are calculated for Swedish built large WECS hypo- 
thetically installed in numbers of 10 and 100. The calculations are 
made in accordance with the proposed IEA standard. The sensibi- 
lity to changes in certain parameters is explored. 


4973 (RISO-M—2335) Economy of a windmill. Hjuler 
Jensen, P. (Risoe National Lab., Roskilde (Denmark)). Feb 
1982. 34p. (In Danish). NTIS (US Sales Only), PC A03/MF 
A0i. Order Number DE82750752. 

In this report the economics is given of a windmill installa- 
tion for three family houses connected to the electrical grid. A 
status of the energy needs and financial economy is given for each 
house, all oil heated. Energy production from the windmill in rela- 
tion to energy consumption is investigated. A simple method for es- 
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timating owner consumption for a given windmill is shown. A 
windmill for the actual consumers is chosen and a method for cal- 
culating its energy production is outlined. For the chosen mill size 
the owner’s consumption for the windmill, placed respectively in 
landscape roughness class I, II, and III, is determined. The savings 
in electricity bought from the grid and oil bought for heating are 
calculated and the amount of surplus electricity sold to the utilities 
is determined. A budget for the first year of the installations of the 
chosen windmill is made in the following steps: The maintenance 
costs are estimated and the tax of the owner’s consumption is calcu- 
lated. The capital costs for the investment are found including gov- 
ernment subsidies. The net income from the energy production is 
determined and the tax saved because of the investment is calculat- 
ed. A total budget for the first year is made. With the assumption 
of a given inflation rate and a given development rate of energy 
prices the economy of the whole lifetime (20 years) for the wind- 
mill is estimated. A parametric study is then made investigating the 
sensibility of the results. The parameters are: the costs of mainte- 
nance, interest, development of energy prices, and income tax rate. 


1705 Environmental Aspects 
REFER ALSO TO CITATION(S) 5291 


4974 (NE-VIND—82-9) Noise from wind turbines with 
horizontal axis. Zetterling, T. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Dec 
1981. 25p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82750837. 

A technical description is given of infrasound vibrations and 
noise generation in connection with the operation of large wind 
power plants in Sweden. Proposals are made for parameters to in- 
vestigate when measuring the noise of the demonstration plants. 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 4683, 5291, 5437 


4975 (DOE/R5/10226—2) Project demonstration of 
wind turbine electricity: interconnecting a northern Michigan 
fruit farm with a major utility. Final report. (Amon 
Cherrywood Farms, Williamsburg, MI (USA)). 1982. Con- 
tract FG02-80R510226. 259p. NTIS, PC Al2/MF AOI. 
Order Number DE83001387. 

Portions of document are illegible. 

A project to interconnect a farm wind turbine with a utility 
is reported. Included are a summary of accomplishments and daily 
major events, correspondence relevant to the project (letters ex- 
plaining the delay of installation, extending the period of perform- 
ance, tax credits, net energy sellback legislation, etc.), publicity, 
legal aspects, maintenance and repair, analysis of test data, and ac- 
counting. (LEW) 


4976 (NE-TFS—81-2) Renewable energy sources in inte- 
grated energy systems. Nordlund, P.; Paalsson, L. (Naemn- 
den foer Energiproduktionsforskning, Stockholm (Sweden)). 
Aug 1981. 52p. (In Swedish). NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE82750804. 

A model for intermittent energy in-put into a district heating 
system is developed. Wind and energy data are available on mag- 
netic tape and comprise the year January 1980 to December 1980. 
With the assistance of load and temperature data for Stockholm in 
the year 1980, a temperature sensitive load model is developed. Or- 
ginating from this model the district heating capacity is calculated. 
Further more the model contains heat production, distributed on 
ground and peat production. The accumulator is reproduced with 
an ideal storage, where energy in the form of hot water can be 
stored and consumed up to a certain energy level. The district heat- 
ing system is reproduced with an energy balance equation. Four 
different operating cases are simulated, at which a sensitivity analy- 
sis for those in the operation integrated parameters is performed. 
The simulations are performed for variable wind power share, 
power and heating share and storage size. It should be noted that 
the study is intended only to simulate operation in a district heating 
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system. No optimization of operation is performed, neither in tech- 
nical nor in economical sense. A result of this study is that intermit- 
tent energy in-put into a district heating system should not cause 
regulating problems in the system. The energy saving is dependent 
upon the in-put of wind power and the storage capacity in the dis- 
trict heating system. 


(NE-TFS—81-4) Study of the uniformity of small 
wind power plants connected to mains. Adersson, H.; Blom, 
K. (Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). Aug 1981. 56p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82750840. 

The investigation deals with the combination of the output 
of a wind power plant with the load on the low voltage distribution 
net. Four models are used for the calculation namely the models of 
wind, generators, load and distribution net. Wind velocities are 
taken out of Maglarp (Skaane) and the figures of load and distribu- 
tion are selected from Tomelilla (Skaane). Two plants with 10 kW 
and 30 kW generators, respectively, are studied. Only two 30 kW 
generators are needed to increase the current three times, and the 
30 kW generator may deliver potentials which are too high or too 
low. A 10 kW generator keeps the voltage of distribution points at 
220V plus or minus 10%. 


4978 (NE-VIND—81-20) Icing problems for wind tur- 
bines. Summary of studies performed during winter season 
1980/81. Gustafsson, A.; Meijer, S.; Kvick, T. (Naemnden 
foer Energiproduktionsforskning, Stockholm (Sweden)). Sep 
1981. 30p. (FFA-HU—2262(Pt.4)). NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE82750834. 

As the Swedish prototype WECS (Wind Energy Conversion 
Systems) now under construction will not be equipped with any de- 
icing systems the WECS have to be turned off by signals from ice 
detectors placed on the blades or elsewhere. A theoretical estimate 
of the significance of the ice detector signal for ice build up along 
the blade span is presented together with some results from a field 
study performed at Maglarp during the winter season 1980/81. The 
idea with the field study was to investigate the correlation between 
the ice detector signal and the meteorological parameters regularly 
measured and evaluated by SMHI and also to study the correlation 
between ice detector signals and ice build up on the blades, repre- 
sented by three sets of cylinders of different diameters. Personnel 
from Sydkraft made visits to the site and observed and documented 
the actual ice situation. 


4979 (NE-VIND—81-23) Roll up model for rotor wake 
vortices. Landahl, M. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Oct 
1981. 28p. (FFA-HU—2262(Pt.5)). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82750836. 

Conservation of momentum and energy is used to estimate 
the core size of a rolled-up vortex from a propeller or rotor blade 
tip. A simplified planar model due to Prandtl is first employed to 
determine the strength, position, and vore size of the rolled-up vor- 
tices. This model is valid when the number of blades is large such 
that the distance between the wake vortex sheets is much less than 
the diameter of the rolled-up vortex spirals. The vortex is assumed 
to have a core of constant corticity (Rankine vortex). Three dimen- 
sionality is then accounted for by modeling the actual spiral wake 
vortex as a row of regularly spaced vortex rings. The core diameter 
is found to be about 40% of this distance, with a slight decrease 
with increase in spacing-to-diameter ratio. The core velocity is 
found to increase with increased spacing from 0.5 of the wake ve- 
locity an zero spacing to about 0.7 of the wake velocity at a spac- 
ing of three times the wake radius. 


4980 (NE-VIND—82-1) Wind power plants. Hydraulic 
transmission with control systems for unrestricted number of 
revolutions. Andersson, R. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Sep 
1976. 51p. (In Swedish). (STU—75-3920). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82750832. 

Portions of document are illegible. 

Basic ideas are presented for the design of a hydraulic trans- 
mission with its control system adapted to an electric generator op- 
erated by a wind turbine with unrestricted revolutions. The settle- 
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ment of the principle is shown by means of commercially available 
parts. The relations of the installed effect, its cost and the length of 
operational life are discussed. The control system is directly inte- 
grated to the hydraulic circuits. 


for 


design 
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Stockholm (Sweden)). [nd]. 60p. NTS US Sales Only), PC 

A04/MF A01. Order Number DE82750820. 

The purpose of these specifications is to specify functions 
and functional reguirements for design procedures. The design and 
installation standards for prototypes of horizontal axes large scale 
land based systems are presented. Well motivated deviations from 
this specification may be allowed after negotiations with the Na- 
tional Swedish Board for Energy Source Development. A list of 
symbols and an English - Swedish Terminology guide are included. 


Si toe 
work structures for horizontal axis wind power plants. An- 
dersson, R. (Naemnden foer Energiproduktionsfi 
Stockholm (Sweden)). Oct 1978. 129p. (In Swedish). 

(US Sales Only), PC A00/MF A0Ol. Order Number 
DE82750821. 

This investigation presents a comparison between concrete, 
steel shell and steel framework as construction principles for the 
tower of a horizontal axis wind turbine system. Two different tur- 
bine types are used to calculate the load requirements. Towers for 
turbines with up to 100m diameter are dealt with and the tech- 
niques and costs to erect the tower are presented. The steel frame- 
work is found to possess some advantages mainly owing to its low 
weight and wind load. The development of high crane structures 
can be utilized in this case. The calculation of stability and frequen- 
cies is presented on graphs and tables. 


4983 (NE-VIND—82-6) 

power plants. (Naemnden foer Energiprod 
Stockholm (Sweden)). [nd]. 41p. (In Swedish). 
Sales Only), PC A03/MF AOI. 
DE82750838. 

The demands upon the small wind power plants which are 
developed with the support of the Board for Energy Source Devel- 
opment are stated. The prospect is to introduce standards in this 
branch. For that reason also the specifications of small plants not 
connected to the main power line are included. The specifcation is 
for a plant having: (1) Horisontal axis, (2) Maximum turbine diame- 
ter 15 m, (3) Installed generator not exceeding 50 kW, (4) A com- 
plete system incl. electronics. The climatological date represent 
Swedish conditions. All dimensioning follows the SI-system. 


of small wind 


Order Number 


4984 (NE-VIND—82-10) Pitch control system for large 

scale wind turbines. Liebst, B.S. (Naemnden foer 

Energiproduktionsforskning, Stockholm (Sweden)). Dec 

as 139p. (FFA-HU—2262(PT.6)). NTIS (US Sales Only), 
PC A00/MF AO1. Order Number DE82750818. 

Wind shear, tower shadow, and gravity seem to considerably 
disturb the quiet efficient operation of wind turbines. This study is 
the design of a pitching blade segment control system, using the 
NASA-DOE MOD O wind turbine as an example, to alleviate 
some of the problems associated with these phenomena, such as 
shortened lifetime and noise generation. The classical linear qua- 
dratic Gaussian optimal regulator approach is used in the control 
formulation. A quasi-steady aerodynamic analysis incorporating 
wind shear and tower shadow is utilized. An equivalent hinge 
model describes the turbine structural dynamics. Pitch, flap and lag 
blade degrees of freedeom are included as well as shaft torsion and 
generator dynamics. The study shows that the proposed control 
system can provide significant vibration and noise reductions as 
well as a cleaner power signal, better gust response and increased 
annual energy output. 
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4985 (NE-VIND—82-11) Structure of turbulence at 
Naesudden I. Smedman, A.S. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Dec 
1981. 26p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82750817. 

Meteorological measurements which have been made from a 
tower, 145m high at the location of the wind power plant under 
construction at Naesudden, Gotland are reported. The direction 
temperature and humidity of the wind have been recorded digitally 
20 times per second. The structure of turbulence is found to be 
very complicated. The atmospheric layers have different character 
of the intensity of the turbulence and its heat flows. During the 
hights with the low-levels-jet situation also powerful windshears 
are recorded besides unexpected high velocities. 


4986 (PNL—4308) Wind-shear climatology for large 
wind-turbine generators. Elliott, D.L.; Wendell, L.L.; He- 
flick, S.K. (Pacific Northwest Lab., Richland, WA (USA)). 
Oct 1982. Contract AC06-76RL01830. 57p. NTIS, PC A04/ 
MF AO1. Order Number DE83002883. 

Portions of document are illegible. 

Climatological wind shear analyses relevant to the design 
and operation of multimegawatt wind turbines are provided. Insight 
is provided for relating the wind experienced by a rotating blade in 
a shear flow to the analysis results. A simple analysis of the wind 
experienced by a rotating blade for three types of wind shear pro- 
files under steady-state conditions is presented in graphical form. 
Comparisons of the magnitude and frequency of the variations in 1) 
the wind sensed by a single blade element, 2) the sum, and 3) the 
difference of the winds sensed by opposite blade elements show 
strong sensitivity to profile shape. These three items represent forc- 
ing functions that can be related to 1) flatwise bending moment, 2) 
torque on the shaft, and 3) teeter angle. A computer model was 
constructed to simulate rotational sampling of 10-s sampled winds 
from a tall tower for three different types of large wind turbines. 
Time series produced by the model indicated that the forcing func- 
tions on a rotating blade vary according to the shear profile en- 
countered during each revolution as opposed to a profile derived 
from average wind conditions, e.g., hourly average winds. An anal- 
ysis scheme was developed to establish a climatology of wind shear 
profiles derived from 10-s sampled winds and hourly average winds 
measured over a one-year period at several levels on a tall tower. 
Because of the sensitivity of the forcing function variability to pro- 
file shape, the analyses performed and presented are in the form of 
joint frequency distributions of velocity differences of the the top- 
to-hub versus the hub-to-bottom portion of disks of rotation for the 
three turbine configurations. 


4987 (PNL—4433) Comparison of model and observa- 
tions of the wake of a MOD-OA wind turbine. Doran, J.C.; 
Packard, K.R. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1982. Contract AC06-76RL01830. 38p. NTIS, 
PC A03/MF A0O1. Order Number DE83002882. 

A series of wind velocity measurements upwind and down- 
wind of the MOD-OA wind turbine at Clayton, New Mexico, was 
used to determine some of the characteristics of wakes within ap- 
proximately two blade diameters of the machine. The magnitudes 
and shapes of the velocity profiles downwind of the turbine were 
compared with results obtained from a model. Generally good 
agreement was obtained at speeds well below the rated speed of the 
MOD-OA, but the results were not as satisfactory for higher 
values. 


4988 (PNL-SA—9987) Meteorological field measure- 
ment at potential and actual wind-turbine sites. Renne, D.S.; 
Sandusky, W.F.; Hadley, D.L. (Pacific Northwest Lab., 


Richland, WA (USA)). Mar 1982. Contract AC06- 
76RL01830. 17p. (CONF-820922—3). NTIS, PC A02/MF 
A0Ol. Order Number DE83002053. 

From 4. international symposium on wind energy systems; 
Stockholm, Sweden (21 Sep 1982). 

Portions of document are illegible. 

Since 1976 the US Department of Energy (DOE) has con- 
ducted field measurement programs at a number of sites around the 
United States that appear promising for wind energy utilization. 
From time to time a site from this group has been chosen for instal- 
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lation of a large wind turbine for field testing. After the installation, 
the wind measurement activities are expanded to record simulta- 
neously wind data from the meteorological tower as well as turbine 
performance data. This measurement program has produced infor- 
mation, not only on wind characteristics in a variety of windy loca- 
tions, but also on procedures of obtaining reliable and accurate 
wind measurements in harsh environments. In addition, with the 
availability of turbine data at some of these sites, this program has 
provided insight into the most appropriate measurement strategies 
at a potential wind turbine site so that estimates of machine per- 
formance and potential hazards to the machine can be obtained effi- 
ciently. These field measurement experiences are summarized. 


4989 (RISO-M—2338) Test report for a Ulrik Poulsen 
Windmill type 1 from VPF maskinfabrik A/S. Rasmussen, P. 
(Risoe National Lab., Roskilde (Denmark)). Apr 1982. 38p. 
(In Danish). NTIS (US Sales Only), PC A03/MF AOI1. 
Order Number DE82750753. 

This report contains results from measurements of two-blade, 
stall-power regulated mill. The power regulation is considered and 
the annual energy production is computed. Furthermore natural 
frequencies were measured at criticals parts. The windmill is a un- 
complicated and simple construction and designed after advanced 
principles. The mill ought to be better about: power output, power 
regulation, stability in rotor and yaw, and strength in construction. 
The mill is usable at good windsites, i.e. those with a roughness 
class 0 in the Wind Atlas for Denmark. 


4990 (RISO-M—2346) Measurements and calculations 
of forces on the blades of a stall-regulated HAWT. Rasmus- 
sen, F.; Friis Pedersen, T. (Risoe National Lab., Roskilde 
(Denmark)). Jun 1982. 19p. (CONF-820922—2). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82750775. 

From 4. international symposium on wind energy systems; 
Stockholm, Sweden (21 Sep 1982). 

Described are theoretical calculations and measurements of 
the aerodynamic forces acting on the blades and complete rotor of 
a stall-regulated horizontal-axis wind turbine. The purpose is to de- 
termine to what extent calculations made by means of general blade 
element theory agree with measurements. The study is focused on 
the stalled operating conditions under steady, axial, or skew air- 
flow. 


4991 (SAND—82-0345) Finite-element analysis and 
modal testing of a rotating wind turbine. Carne, T.G.; Lobitz, 
D.W.; Nord, A.R.; Watson, R.A. (Sandia National Labs., 
Albuquerque, NM (USA)). Oct 1982. Contract AC04- 
76DP00789. 16p. NTIS, PC A02/MF A0O1. Order Number 
DE83002609. 

Portions of document are illegible. 

A finite element procedure, which includes geometric stiff- 
ening, and centrifugal and Coriolis terms resulting from the use of a 
rotating coordinate system, has been developed to compute the 
mode shapes and frequencies of rotating structures. Special applica- 
tion of this capability has been made to Darrieus, vertical axis wind 
turbines. In a parallel development effort, a technique for the modal 
testing of a rotating vertical axis wind turbine has been established 
to measure modal parameters directly. Results from the predictive 
and experimental techniques for the modal frequencies and mode 
shapes are compared over a wide range of rotational speeds. 


4992 (SAND—82-2378C) Natural Laminar-Flow blades 
for vertical-axis wind turbines. Klimas, P.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 12p. (CONF-820489—1). NTIS, PC A02/MF 
A01. Order Number DE83001816. 

From 6. ASME annual technical conference; Orlando, FL, 
USA (19 Apr 1982). 

Natural Laminar Flow (NLF) airfoils are those which can 
achieve significant extents of laminar flow (greater than 30% of 
chord) solely through favorable pressure gradients. A number of 
candidate airfoil sections were defined and then screened in a per- 
formance simulation. The section selected for fabrication and test 
was one which supported a 47% chord laminar flow. A comparison 
of lift and drag coefficients is made. A two-blade set was extruded 
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for a 5-m diameter vertical axis wind turbine. A test series was then 
conducted at a turbine rotational speed of 175 rpm and a corre- 
sponding equatorial Reynolds number of 360,000. Field and wind 
tunnel tests have been and will be conducted. (LEW) 


4993 (SL—80175.02) Measurements of wind conditions 
and turbine efficiency of 22 kW NORDTANK windmill. 
(Skibsteknisk Laboratorium, Lyngby (Denmark)). Feb 1981. 
52p. (In Danish). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE82751023. 

Portions of document are illegible. 

Measurements of wind conditions and turbine efficiency 
started on 19. November 1980 and ended on 31 December 1980. 
Wind speeds were measured at two positions of 18 m hight, and 
also wind direction and electric efficiency were measured. The 
measurements cover a wind speed range from 0 m/s to 18 m/s, and 
the wind direction sector of 0 - 360deg. The expected power pro- 
duction of the turbine is calculated for different sites. 


4994 (SL—80175.03) Measurements of wind conditions 
and turbine efficiency of 45 kW SONEBJERG windmill. 
(Skibsteknisk Laboratorium, Lyngby (Denmark)). Mar 1981. 
4lp. (In Danish). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE82751024. 

Portions of document are illegible. 

Measurements of wind conditions and turbine efficiency 
started 29/1-81 and ended 23/2-81. Wind speed was measured at 
two positions in 12 m hight, and also wind direction and electric 
turbine efficiency were measured. The measurements cover a wind 
speed range from 0 m/s to 21 m/s, and the whole wind direction 
sector is represented. The turbine’s efficiency characterization is 
calculated as a function of wind speed at hub level in a wind speed 
range from 2 m/s to 21 m/s, and on that basis the expected yearly 
power production at different sites is calculated. 


4995 (SL—80175.04) Measurements of wind conditions 
and turbine efficiency of 15 kW KURIANT windmill. (Skib- 
steknisk Laboratorium, Lyngby (Denmark)). Jun 1981. 67p. 
(In Danish). NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE82751025. 

Portions of document are illegible. 

Measurements of wind conditions and turbine efficiency 
started 26/2-81 and ended 7/5-81. Wind speed was measured at two 
positions in 18 m hight, and also wind direction and electric turbine 
efficiencey were measured. The measurements cover a wind speed 
range from 0 m/s to 16 m/s, and the whole wind direction sector is 
represented. The turbine's efficiency characterization is calculated 
as a function of wind speed at hub level in a wind speed range from 
2 m/s to 16 m/s, and on that basis the expected yearly power pro- 
duction at different sites is calculated. 
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4996 (EPRI-RA—2350-SR) Progress on significant R 
and D projects. (Electric Power Research Inst., Palo Alto, 
CA (USA). Research Applications Program). Aug 1982. 
320p. NTIS, Al4/MF A0Ol. Order Number 
DE83900262. 

This report updates the status of 32 large projects having 
EPRI authorizations of $5 million or more. It also describes 86 
smaller projects that have EPRI authorizations of less than $5 mil- 
lion and that have a high likelihood of producing a utility-useful 
new near-term accomplishment within the next two years. Finally, 
there are 45 examples of analytical, experimental and bench-scale 
projects that were influential in confirming or redirecting EPRI's 
research program. These examples cover the entire spectrum of 
electric R and D: (1) fuel processing, (2) electric power generation, 
(3) transmission and distribution, (4) energy storage and manage- 
ment, (5) energy analysis, and (6) environmental assessment and 
control. 
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REFER ALSO TO CITATION(S) 3955, 3955, 4066, 4693, 5014, 5015, 5037, 
= 5261, 5395, 5396, 5397, 5398, 5399, 5400, 5401, 5402, 5403, 5520, 5561, 


4997 (DOE/ET/60039—1221) Development of staged 
cascade fluid-bed combustor. Final report. Jackson, W.M. 
(Howard Univ., Washington, DC (USA). Fossil Fuel Lab; 
Energy and Environmental Engineering, Inc., 

MA (USA)). Jun 1982. Contract FG05-79ET60039. 2. 

NTIS (US Sales Only). Order Number DE83000528. 

Portions of document are illegible. 

A cold test cell of a stage cascade fluidized bed combustor 
(SCFBC) was constructed and operated. This test cell was used to 
demonstrate some of the critical phenomena involved in the staged 
cascade fluid bed combustion of coal. Studies were made of the 
fluid mechanics, heat transfer and sulfur capture characteristics of a 
stage cascade fluidized bed combustor and a process design model 
was developed. The experimental apparatus used and results ob- 
tained are described. The completed experimental program demon- 
strated that the initial estimates of the performance of the staged 
fluid bed combustor are achievable. Further work is necessary to 
optimize the stage design of the SCFBC and to design and develop 
mechanisms for varying distributor plate pressure drop and bed 
height to respond to changes in fuel, acceptor and air flow as a 
result of changes in demand for steam. 


4998 (DOE/MC/16219—1179) Test and evaluation of 
hot-gas cleanup devices, Phase I and II (Task 1). Technical 

progress report, September 1, 1981 - November 30, 1981. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA). Power Sys- 
tems Div.). 1981. Contract AC21-81MC16219. 40p. (CW- 
WR—81-024.2). NTIS, PC A03/MF A0O1. Order Number 
DE82013552. 

Portions of document are illegible. 

This report presents the status of the work performed on a 
program for test and evaluation of gas cleanup devices for PFBC 
combined cycle systems. The work was performed during the 
period September 1, 1981 through November 30, 1981. This is the 
second quarterly report since the start of the program. Work has 
continued to restore the pressurized fluidized bed (PFB) technology 
plant at Wood-Ridge, N.J. to an operational status. Preliminary de- 
signs to incorporate each of three advanced gas cleanup devices 
following a first stage low pressure drop inertial type separator 
were previously completed. The advanced devices provided by 
suppliers under a separate DOE contract include a ceramic bag 
filter, an electrostatic precipitator and an electrostatically enhanced 
inertial separator. The final design activity necessary to modify the 
facility for the test of the ceramic bag filter has been completed. 
Testing of each hot gas cleanup device concurrently with a DOE 
supplied advanced concept particle sampling system and an alkali 
metal content measurement system is planned to start in April 1982. 


4999 (DOE/MC/16219—1180) Test and evaluation of 
hot-gas cleanup devices, Phase I and II (Task 1). Technical 
progress report, December 1, 1981-February 28, 1982. (Cur- 
tiss-Wright Corp., Wood-Ridge, NJ (USA). Power Systems 
Div.). 1982. Contract AC21-81MC16219. 27p. (CW-WR— 
81-024.3). NTIS, PC A03/MF .A0l. Order Number 
DE82013553. 

Portions of document are illegible. 

This report presents the status of the work performed on a 
program for test and evaluation of gas cleanup devices for PFBC 
combined cycle systems. The work was performed during the 
period December 1, 1981 through February 28, 1982. This is the 
third quarterly report since the start of the program. Work has con- 
tinued to restore the pressurized fluidized bed (PFB) technology 
plant at Wood-Ridge, NJ to an operational status. Preliminary de- 
signs to incorporate each of three advanced gas cleanup devices 
following a first stage low pressure drop inertial type separator 
were previously completed. The advanced devices provided by 
suppliers under a separate DOE contract include a ceramic bag 
filter, an electrostatic precipitator and an electrostatically enhanced 
inertial separator. The final design activity necessary to modify the 
facility for the test of the ceramic bag filter has been completed. 
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Testing of each hot gas cleanup device concurrently with a DOE 
supplied advanced concept particle sampling system and an alkali 
metal content measurement system is planned to start in April 1982. 


5000 (DOE/PC/30297—T9) Assessment of pulverized- 
coal-fired combustor Task 3: pilot-scale studies 
test plan. Bleiweiss, M.; Payne, R. (Energy and Environ- 
mental Research Corp., Irvine, CA (USA)). Aug 1982. Con- 
tract AC22-80PC30297. 24p. NTIS, PC A02/MF AO1. 
Order Number DE82021339. 

This research program is concerned with the provision of a 
technology base to expedite the conversion of industrial processes 
from oil and gas firing to coal and other pulverized solid fuels. It 
addresses primarily the impact of fuel type on the thermal perform- 
ance of a combustor. The program incorporates two experimental 
tasks and is constructed around an analytical task (Task 1) which is 
using and upgrading a family of computer programs required to un- 
dertake thermal performance analysis studies. These analytical tools 
have been used to predict the effects of parameters such as fuel 
type and furnace variables on combustor performance, and to iden- 
tify those properties which have a major impact on thermal per- 
formance. The second task uses a combustion reactor to screen the 
key variables identified in Task 1 and to provide data on the prop- 
erties of coal particulate matter which affect heat transfer perform- 
ance. In the third task, pilot-scale studies will be performed in a 
small calorimetric furnace, to investigate the influence of fuel type 
and operational variables on thermal performance. The results of 
these tests, in combination with the more fundamental data output 
from Task 2, will be used to provide verification of the analytical 
furnace model, as well as to provide further data on detailed flame 
and furnace behavior for use in model upgrading and development. 
The specific objective of this document is to outline an experimen- 
tal plan for the pilot-scale experiments. The test facilities, experi- 
mental measurements and test conditions that will be used in the 
pilot-scale experimental studies are described. 


5001 (DOE/PC/30297—T10) Assessment of pulverized- 
coal-fired combustor performance. Seventh quarterly technical 
progress report, April 1-June 30, 1982. Richter, W.; Clark, 
W.; Payne, R. (Energy and Environmental Research Corp., 
Irvine, CA (USA)). Aug 1982. Contract AC22-80PC30297. 
34p. NTIS, PC A04/MF AO1. Order Number DE83001045. 
There are substantial economic incentives to explore the pos- 
sibility of converting boilers and other industrial processes from 
natural gas or oil to pulverized-fuel firing; however, such a change 
can have a considerable impact on the thermal performance of the 
system, due mainly to: fuel specific adiabatic flame temperatures; 
different flow and combustion patterns in the furnace; differences in 
the type and concentration of radiative species, especially particles, 
in the combustion products; and ash deposition on heat transfer sur- 
faces. This program is concerned with the provision of a technol- 
ogy base to expedite the conversion of industrial processes from oil 
and gas to coal and other pulverized fuels. It addresses primarily 
the impact of fuel type on the thermal performance of a combustor. 
The program incorporates two experimental tasks and is construct- 
ed around an analytical task (Task 1) which will identify and up- 
grade a family of computer programs required to undertake thermal 
performance analysis studies. These analytical tools will thus be 
used to predict the effects of parameters such as fuel type and fur- 
nace variables on combustor performance, and to identify those 
properties which have a major impact on thermal performance. 
The second task uses a combustion reactor to screen the key vari- 
able identified in Task 1 and to provide data on the properties of 
coal particulate matter which affect heat transfer performance. Ver- 
ification of the engineering analytical approach will be provided by 
measurements made in a pilot-scale furnace in the third task. 


5002 (EDF-R—81E117740) Wind dependence on the 
flow rate in a natural draught cooling tower. Baer, E.; Ernst, 
G.; Wurz, D. (Electricite de France, 92 - Courbevoie. Serv- 
ice Etudes et Projets Thermiques et Nucleaires). Jan 1981. 


17p. (In French). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82702842. 


Translated from VGB Kraftwerkstech., vol 60, no 11, nov. 
1980, p. 875-881. 


The efficiency of a natural draught cooling tower depends, 
among other things, on the effect of the wind on the flow in the 
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tower stack. Determinations were made on a natural draught wet 
cooling tower 100 metres high, for the purpose of studying this ef- 
fects. As characteristic quantity, a typical height was determined, 
the values of which were worked out from the results of the meas- 
urements. The efficiency of the stack is affected the most in the 
case of average wind velocities (when the velocity of the wind is 
about equal to the mean velocity of the plume). This effect dimin- 
ishes when the velocity of the wind increases. In the case of aver- 
age wind velocities, the direction of the wind has an effect, owing 
to the neighbouring buildings; for slightly greater wind velocities, 
no effect could be found. 


5003 (EPRI-AP—2580) Combustion test of SRC-oil 
mixture technical study on SOM fuel for oil-fired power 
plant. Final report. Mizuochi, H.; Sato, M.; Sema, T.; Endo, 
K.; Hasegawa, Y.; Makino, M.; Ninomiya, TT; Ono, T; Ishi- 
hara, ¥: (Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab.). 
Sep 1982. 132p. NTIS, PC AO7/MF A0Ol1. Order Number 
DE83900149. 

Portions of document are illegible. 

SRC (Solvent Refined Coal) was chosen as one of the effi- 
cient substances for coal utilization. Properties, combustion charac- 
teristics, and flue gas properties of SOM (SRC-Oil Mixture) fuel 
have been investigated for applicability to power generation. Re- 
sults of the investigation are summarized and the conversion of 
heavy fuel oil to SOM fuel at the existing heavy-fuel oil-fired 
power plants is discussed. With respect to fuel conversion, combus- 
tion characteristics of SOM fuel are similar to those of heavy fuel 
oil; therefore, the boiler itself can be used for SOM fuel. It is, how- 
ever, necessary to reinforce pollution control facilities to corre- 
spond to emission standards as well as facilities for storage and 
transportation of SOM fuel with high concentration slurry. 


5004 (EPRI-AP—2605) Advanced-cooling full-scale 
engine-demonstration program. Final report. (General Elec- 
tric Co., Schenectady, NY (USA). Gas Turbine Div.). Sep 
1982. 383p. NTIS, PC A17/MF AOl. Order Number 
DE83900607. 

Portions of document are illegible. 

This is the final report of the EPRI Phase I Advanced Cool- 
ing Full-Scale Engine Demonstration Program, RP1319-1. The pro- 
gram was initiated in 1978 to investigate application of advanced 
cooling techniques to utility gas turbines to achieve greater fuel 
flexibility, reliability, durability, and efficiency. The work at Gener- 
al Electric Company under this program centered on the applica- 
tion of water cooling for stage 1 turbine nozzles for near-term ap- 
plication. The effectiveness of water as a cooling medium allows 
low metal temperatures to be achieved even at high gas turbine 
firing tmperatures. The possible benefits that can be derived by 
these low metal temperatures were investigated in relation to the 
above program goals. Under this program, and also under the relat- 
ed EPRI Water Cooled Gas Turbine Development Program, 
RP234-3, twelve heavy fuel tests were conducted. Three of these 
tests were conducted with conventional air-cooled stage 1 nozzles 
and nine tests were conducted with water-cooled nozzles. The re- 
sults of these tests showed that the low metal temperatures (ap- 
proximately 800°F) achieved with water cooling were effective in 
reducing the rate of fuel ash deposition by 50% from the rates with 
an air-cooled nozzle with average surface temperatures of 1500°F. 
Further, the effect of surface temperature was found to be quite im- 
portant with the water-cooled nozzle. Ash deposition rates in- 
creased rapidly as metal temperatures were increased to 1100°F 
and decreased rapidly until virtually no ash was deposited at metal 
temperatures of about 600°F. Water cooling was also found to be 
effective in promoting on-line cleaning of ash deposits caused by 
heavy residual petroleum fuel. An economic study was performed 
to compare this use of the water-cooled stage 1 nozzle to the air- 
cooled stage 1 nozzle in utility gas turbine power plants as they af- 
fected the cost of electricity. 


5005 (EPRI-AP—2618) Thermal barrier coatings for 
utility gas turbines. Final report. Levine, S.R.; Miller, R.A. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Sep 1982. 66p. NTIS, 
PC A04/MF AO1. Order Number DE83900154. 
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Ceramic coatings on the external surfaces of cooled turbine 
blades or vanes provide an effective barrier to heat transfer. Such 
thermal barrier coatings offer significant potential benefits through 
increased efficiency or component life. The purpose of this work 
was to assess the potential of thermal barrier coatings for use in 
utility gas turbines. The primary research effort was carried out by 
Westinghouse under contract to the National Aeronautics and 
Space Administration - Lewis Research Center with the Electric 
Power Research Institute sponsoring the Westinghouse work. Pres- 
surized passage and ambient pressure doped fuel burner rig tests re- 
vealed that thermal barrier coatings are not resistant to dirty com- 
bustion environments. However, present thermal barrier coatings, 
such as duplex partially stabilized zirconia and duplex CazSiO, have 
ample resistance to the thermo-mechanical stress and temperature 
levels anticipated for heavy duty gas turbines firing clean fuel as 
revealed by clean fuel pressurized passage and ambient pressure 
burner rig tests. Thus, it is appropriate to evaluate such coatings on 
blades, vanes and combustors in the field. However, such field tests 
should be backed up with adequate effort in the areas of coating 
application technology and design analysis so that the field tests 
yield unequivocal results. 


5006 (EPRI-CS—1983-Vol.2) Cofiring of refuse-derived 
fuel and coal at Oak Creek. Volume 2. Boiler slagging and 
fouling evaluation. Final report. Plumley, A.L.; Llinares, V. 
Jr.; Roczniak, W.R. (Combustion Engineering, Inc., Wind- 
sor, CT (USA)). Oct 1982. 49p. NTIS, PC A03/MF AO1. 
Order Number DE83900148. 

Volume 1 presented results of an evaluation of the potential 
for increased tube wastage in a coal-fired utility boiler co-firing 
refuse-derived fuel (RDF) and coal. This second volume describes 
an evaluation of RDF co-firing on overall boiler performance and 
boiler slagging and fouling. The evaluation was conducted at the 
Oak Creek Station of Wisconsin Electric Power Company. Evalua- 
tions included: (1) short term furnace optimization on coal and coal 
plus RDF; (2) laboratory ash fusion studies on various mixtures of 
coal, RDF, giass and aluminum; and (3) analyses of deposits from 
various boiler locations after coal - RDF co-firing. 


5007 (EPRI-CS—2582) Observation and analysis work 
associated with a 1000-hour test program in a pressurized 
fluidized-bed combustion facility. Lane, G.J.; Blackaller, 
G.S.; Hillard, P.T.; Tydd, C.B.; Marshall, A.R. (Fluidised 
Combustion Contractors Ltd., East Grinstead, Sussex 
(UK)). Sep 1982. 154p. NTIS, PC A08/MF AOl. Order 
Number DE83900141. 

Portions of document are illegible. 

This report was compiled to present the results from obser- 
vations and data analysis associated with a 1000 hour test program 
in a pressurized fluidized bed combustion facility. A description of 
the test facility is given together with a summary of testwork obser- 
vations and nominal operating conditions. The results from a 
survey of certain models available for investigating fluidized bed 
combustion mechanisms are given, and the testwork data is com- 
pared with two models. One model predicts elutriation from the 
FBC and the other investigates cyclone performance. 


5008 (EPRI-EL—2614) Study of turbine-generator shaft 
parameters from the viewpoint of su us resonance, 
de Mello, F.P.; Chang, K.Q.; Hannett, L.N; Feltes, J.W.; 
Undrill, J.M. (Power Technologies, Inc., Schenectady, NY 
(USA)). Sep 1982. 206p. NTIS (US Sales Only). Order 
Number DE83900540. 

Portions of document are illegible. 

An investigation of susceptibility to subsynchronous reso- 
nance (SSR) problems in turbine generators as function of shaft, 
network and load characteristics is the subject of this report. The 
evaluation of susceptibility was done through calculations of elec- 
trical damping to rotor speed perturbations and relating this to the 
value of modal damping required to cancel the estimated natural 
damping due to mechanical effects. The methodology of calculation 
is documented and results are presented for a number of network 
scenarios, machine and load characteristics. From these results 
some insight into the incidence of SSR phenomenon as function of 
shaft, machine, network and load characteristics has been derived. 
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5009 Se ere 
ity applications. Final report. Cornell, E.P.; Owen, E.L.; Ap- 
piarius, J.C.; McCoy, R.M.; Albrecht, PF; Houghtaling, 
D.W. (General Electric Co., ” Schenectady, NY (USA)). Oct 
1982. 182p. NTIS, PC A09/MF AOl. Order Number 
DE83900560. 

Portions of document are illegible. 

The objective of EPRI RP-1763 Improved Motors for Util- 
ity Applications, is to evaluate the reliability and performance of 
present powerhouse motors and to identify design and operational 
characteristics which, through advanced development, offer the po- 
tential of increased reliability, performance, and efficiency. The ini- 
tial activity of this project was an Industry Assessment Study to de- 
velop a data base of utility motor applications, operating factors, 
failures, causes of failures, and impacts of failures on the operation 
of the generating station. Booz-Allen and Hamilton, a consultant to 
General Electric on this project, conducted a survey of 132 gener- 
ating units and obtained data on 4800 low- and medium- voltage 
motors with ratings greater than 100 hp. Results are presented re- 
lating motor failures to units, utilities, manufacturers, and applica- 
tions. A separate survey was undertaken with the goal of docu- 
menting utility industry experience in using vacuum devices to 
switch motors in generating station auxiliaries systems. Eleven utili- 
ties were identified as having installations involving vacuum 
switching devices at 12 generating stations representing 122 motors. 
Results are presented in Chapter 7. 


5010 (EPRI-EL—2678-Vol.2) Improved motors for util- 
ity applications. Volume 2. Industry assessment . Final 

report. Mighdoll, P.; Bloss, R.P.; Hayashi, F. Allen 
and ad Sieadiioes Inc., Cleveland, OH (USA)). Oct 1982. 253p. 
NTIS (US Sales Only). Order Number DE83900561. 

Portions of document are illegible. 

Auxiliary drive motor failures in electric utility applications 
result in large repair costs and, energy replacement costs. In order 
to assess the motor reliability experience of the utility industry and 
identify specific problem areas, information or more than 4800 
motors at 132 generating units owned by 56 utilities was collected. 
The computerized database encompasses all fuel sources, geograph- 
ic factors and motor manufacturers. Analysis of the data, field inter- 
views with utilities across the country and technical judgment were 
used to identify the major factors influencing motor reliability. In 
total, 1221 failures were reported which represents a rate of 4.6% 
failure per motor per year. Several utilities reported experience as 
good as 1 or 2% and others as poor as 12%. Although all manufac- 
turers can supply reliable equipment for most applications, failures 
of specific components in certain specific applications appear to be 
associated with specific manufacturers. However, overall, 22% of 
all reported failures were attributed to winding failure and 13% to 
sleeve bearings. Numerous examples of misapplication were discov- 
ered such as the horizontal motor which was vertically mounted by 
an OEM, inadequately balanced hydraulic thrust loads in a pack- 
aged motor/pump system and inappropriate enclosure specified for 
a motor located outdoors.The internal procedures and practices of 
those utilities which had particularly low failure rate experience in- 
cluded such factors as, stringent specifications, objective purchasing 
policies, adequate record keeping and preventative maintenance 
programs. Auxiliary large drive motor failures are estimated to cost 
the average utility over $350,000 per unit per year for alternate 
energy source during outages. Future cooperative efforts by the 
manufacturers, the A and E firms, the OEM's and the utilities 
could significantly reduce this value. 


5011 (NYSERDA—81-27) Evaluation of energy recov- 
ery from municipal solid waste in oil-fired power plants. 
Bender, P.A.; Gheit, F.; Levy, J.M.; Mirkus, J.D.; Russotto, 
P.J.; Schiaffino, A.; Tsoumpas, G.M. (Stone and Webster 
Management Consultants, Inc., New York (USA)). Jul 1982. 
133p. New York State Energy Research and Development 
Authority, Dept. of Communications, Two Rockefeller 
Plaza, Albany, NY 12223. 

Portions of document are illegible. 

Five alternative systems are evaluated for recovering energy 
from municipal refuse in oil-fired power plants: (1.) preparation and 
supplemental firing of refuse-derived fuel (RDF) with oil in a util- 
ity boiler originally designed for coal firing; (2,3) preparation and 
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100% firing of RDF or municipal solid waste (MSW) in a dedi- 
cated waterwall incinerator and utilization of steam to drive a dedi- 
cated turbine generator unit; and (4,5) preparation and 100% firing 
of RDF and MSW in a dedicated waterwall incinerator and inte- 
gration of steam into the power plant steam cycle. The reference 
station is the Arthur Kill Station owned by the Consolidated 
Edison Company of New York and located in Staten Island, a bor- 
ough of New York City. A resource recovery plant flowsheet is 
suggested for producing a low-ash and low-moisture content RDF, 
based on use of a trommel screen ahead of the shredder and a ther- 
mal drier fired by rejects from the process. Municipal ownership of 
the resource recovery and waterwall incinerators and utility owner- 
ship of the power plant and turbine generator are assumed. Utility 
payments for steam or RDF are set to keep the power generation 
cost constant. Municipal tipping fees are set to make up the differ- 
ence between the revenues required to operate the resource/energy 
recovery plant and the credits for sale of RDF or steam to the util- 
ity. From the municipal viewpoint, the lowest cost alternative is 
100% firing of MSW in a dedicated waterall incinerator, driving a 
separate turbine generator unit. 


5012 (PNL-SA—10083) Compressed-air energy storage 
for electricity generation. Allen, R.D. (Pacific Northwest 
Lab., Richland, WA (USA)). 1982. Contract AC06- 
76RL01830. 16p. (CONF-820834—4). NTIS, PC A02/MF 
A01. Order Number DE83002019. 

From 3. AAPG circum-Pacific Energy and Materials confer- 
ence; Honolulu, HI, USA (22 Aug 1982). 

Electric utilities attempt to meet fluctuating demands for 
power at lowest cost and with least consumption of premium fuel. 
Base-load coal and nuclear plants are designed to supply about 50% 
of maximum load. The remaining load is supplied by less efficient 
cycling generators which burn natural gas, petroleum, or coal. The 
compressed air energy storage (CAES) method reversibly converts 
electrical to mechanical energy. Air compressed with excess base- 
load capacity during off-peak periods is stored within an excavated 
geologic cavern or water-bearing porous rock formation. During 
peak-load periods, compressed air is released, mixed with fuel, 
burned, and expanded through turbines to generate power. CAES 
reduces conventional peaking plant consumption of petroleum by 
over 60%. Advanced conceptual plants could eliminate petroleum 
consumption by either (1) storing the heat of compression to reheat 
the compressed air, or (2) passing the compressed air through a 
pressurized fluidized coal-bed combustion chamber. CAES provides 
flexibility, frequency control, rapid startup, and smaller impact on 
the environment than cycling plants. In California, potentially fa- 
vorable geologic sites for CAES exist in depleted gas fields, deplet- 
ed oil fields, saline aquifers, and hard rock formations. Economic 
benefit was evaluated using sensitivity analysis to identify how var- 
ious parameters affect the busbar cost of electricity. Feasibility also 
depends upon the power generation cycle, experimental proof of 
operations in aquifer reservoirs, and institutional and legal clear- 
ances. The future potential for CAES is discussed with respect to 
the geology and population distributions of the Circum-Pacific 
region. 


5013 Failures and operational troubles at power plants 
fired with milled peat. Seppaelae, R.; Himanen, R.; Asplund, 
D. Espoo, Finland; Valtion Teknillinen Tutkimuskeskus 
(1982). 83p. (In Finnish). (WTT-TUTK—68). 

A number of faults and troubles have appeared in the oper- 
ation of power plants fired with milled peat. Despite these draw- 
backs the plants have in general operated well. The availability of 
steam generation has been on average 90% and that of peat com- 
bustion 86%. Defects and operational troubles were mainly due to 
wood and other foreign components among the milled peat, to the 
quality of peat, and to factors connected with the equipment and 
materials of the machinery. The peat arched and caused cloggings 
or the equipment was worn surprisingly fast. Failures were found 
especially in the conveying and drying equipment, and they re- 
duced the combustion of peat or stopped it totally, and as a conse- 
quence, oil had to be used. Drag conveyors, screw dischargers, 
lock feeders, bins, drying and grinding equipment, and peat dust 
pipes to burners were most susceptible to operating troubles. The 
quantity of milled peat burned in 1980 amounted to 5.7 million m‘. 
More than a half of the plants are municipal and generate usually 
heat and electricity. There are about 30 combustion plants in Fin- 
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land that use milled peat as fuel. This figure includes eight plants 
that have been put into operation in 1981. In addition, there are 
more than ten industrial grate boilers that burn milled peat among 
wood fuels. 


2002 Environmental Aspects 


REFER ALSO TO CITATION(S) 3938, 3995, 3998, 4014, 4998, 5026, 5307, 
5408, 6074, 6256 


5014 (BMFT-FB-T—82-134) Steam generator with cir- 
culating atmospheric fluidized bed combustion. Wein, W.; 
Hoeffgen, H.; Maintok, K.H.; Daradimos, G. (Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Aug 1982. 58p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82751107. 

Progress is reported on the following projects: successful 
conclusion of the preliminary engineering planning for a CFBC 
steam generator with reheat for an electrical capacity correspond- 
ing to 70 MW and 135 MJ/s co-generation for district heating; de- 
velopment of a process for the application of the circulating fluid- 
ized bed technology for use in power station and heating power 
station operation; carrying out of semi-industrial tests with different 
types of coal; computer assisted studies of the heat transfer process- 
es for the design of the heating surfaces; and working out of the 
design and economics of the complete plant. The results show an 
excellent possibility of use in the envisaged fields of application 
with a number of convincing advantages (broad range of fuel types, 
low NOx and SO: emission figures, without additional flue gas de- 
sulphurization, high burn-out, high steam generator efficiency, good 
adjustability, and favourable electricity prime costs). Fields of ap- 
plication are power and heating power stations, especially in con- 
gested areas, and modular type construction (300 MWel). Combus- 
tion technology for steam generators in power and combined heat- 
ing and power stations with a wide fuel spectrum, low SO: emis- 
sions by a high sulphur retention, low NOx emissions by low com- 
bustion temperatures, high efficiencies in steam generation and low 
costs in electricity generation are discussed. 


5015 (BMFT-FB-T—82-141) Test of tube-filter technol- 
ogy for dedusting of coal-fired boiler plants. Grabenhorst, U. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Aug 1982. 74p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82751112. 

To meet the emission values required in the TA-Luft legisla- 
tion so far in the Federal Republic of Germany only electro-static 
filters are used behind boiler-plants of coal fired power stations. 
However, this technology does not guarantee in all cases compli- 
ance with these limiting values. Therefore, the use of other technol- 
ogies has to be tested. In the Siersdorf power station, a fabric dust 
separator with fiber glass fabric is in operation behind a smelting- 
ashboiler parallel to a E-filter. The fuel is a low volatile and low 
sulphur low-grade coal from the Aachen district. The fabric filter is 
in almost constant operation, since the E-filter, because of its higher 
part fine grain, cannot operate as designed. The high filter load 
gives a relative steep gradient of pressure loss. In spite of manifold 
changes of the rinsing method, a continued increase of the remain- 
ing pressure loss could not be stopped. The duration of the project 
was not sufficient to be able to make final statements about the 
characteristics of the fiber glass fabric tubes, especially since the 
first outfit broke down because of tube damage at the back-up 
rings. 


5016 (DOE/MC/14729—1243) Industrial market for 
sulfur dioxide emission-control systems. Final report. (Hagler, 
Bailly and Co., Washington, DC (USA)). Aug 1982. Con- 
tract AC21-80MC14729. 155p. NTIS, PC A08/MF AOl1. 
Order Number DE83002440. 

Portions of document are illegible. 

Under the postulated EIA medium world oil price scenario, 
in which oil prices are projected to rise at a real rate of 2.2% per 
year, coal will represent from 78 to 91% of MFBI fuel consump- 
tion by the year 2000, up from the present 16%. This increase 
would occur even in the absence of FUA, because the cost of coal 
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is substantially lower than the cost of oil or gas. Much of this 
market will develop in the relatively near to intermediate term 
(before 1990). Annual installations will be much lower (by about 
40%) after that period, reflecting a lower overall steam demand 
growth rate and the fact that much of the discretionary conversion 
of gas and oil boilers to coal will have been completed. About 22% 
of the sales will be for discretionary conversion of oil and gas boil- 
ers still having some useful life; the rest will be for nondiscretion- 
ary expansion or replacement of worn-out boilers. Under the postu- 
lated cost and performance estimates for the competing coal-burn- 
ing technologies, we expect that AFB combustors and lime spray 
dryer FGD systems will dominate the market, with 42% of the 
market in our base case scenario. If the attitudes of the industrial 
decision-makers are factored into the analyses, particularly their 
aversion to FGD systems with wet wastes, the AFB and lime spray 
dryer technologies will capture as much as 73% of the coal-burning 
market. Costs for the various flue gas desulfurization (FGD) tech- 
nologies were projected to be sufficiently close that the selection of 
one over another will depend on site-specific factors such as the 
availability of waste disposal facilities, the demonstrated reliability 
of the particular systems, and the vendor's reputation. 


5017 (EPRI-EA—2588) Leachability and aqueous speci- 
ation of selected trace constituents of coal fly ash. Final 
report. Turner, R.R.; Lowry, P.; Levin, M.; Lindberg, S.E.; 
Tamura, T. (Oak Ridge National Lab., TN (USA)). 
1982. Contract W-7405-ENG-26. 85p. NTIS, PC A05 
A01. Order Number DE83001248. 

Portions of document are illegible. . 

Feed coal, fly ash, and ash pond effluents from 11 large 
power plants in the southeastern United States were characterized 
for the purpose of identifying patterns in the composition of coal 
ash and in the leaching behavior of coal ash in actual and labora- 
tory-simulated disposal situations. The bulk content (ug/g) of many 
elements in 22 fly ashes (from 11 plants) from cyclones and electro- 
static precipitators was directly correlated with feed coal contents. 
Elements with anionic aqueous speciation such as S, As, Se, Cr, 
and Mo appear to be appreciably solubilized in ash sluicing/pond- 
ing systems that are neutral to alkaline in pH. Acidic systems 
appear to favor higher solubilization of most elements from fly ash, 
but especially of Fe, Mn, Cu, Zn, and Cd. The aqueous chemistry 
of arsenic in ash ponds was examined in more detail. Effluents from 
the 11 large coal ash ponds, plus one smaller pond, contained vari- 
able quantities of total dissolved arsenic (<0.5 to 150 pg/L). The 
more toxic trivalent oxidation state [As(III)] accounted for <3 to 
40% of the dissolved arsenic and was directly correlated with total 
dissolved arsenic. Ash pore water from the saturated zone of one 
ash deposit contained relatively high total dissolved arsenic (> 1000 
pg/L), with most of this arsenic as As(III). Laboratory leaching 
studies indicated considerable variability among fly ashes in the 
quantity and form of arsenic released initially from the solid phase. 
In controlled pH leaching experiments, As(V) concentrations 
varied systematically as a function of pH, whereas As(III) concen- 
tration remained nearly constant over a wide pH range of 3 to 12. 
Dissolution, precipitation, and adsorption reactions involving As(V) 
appeared to be the main controls on leachate concentration in aer- 
ated systems. 


5018 (EPRI-EA—2680) Prevention of Golden Eagle 


electrocution. Final report. Benson, P.C. (Bri Young 
Univ., Provo, UT (USA). Dept. of Zoology). Oct 1982. 
81p. NTIS, PC A05/MF A0O1. Order Number DE83900517. 

Portions of document are illegible. 

Eagle electrocutions on distribution lines were documented 
in six western states by examination of carcasses found below the 
lines. Golden eagles represented 82.5% of the 416 carcasses found 
during the study. Fifty-one of the eagles were fresh enough to de- 
termine age and time and cause of death. Of these, 80.6% died of 
electrocution during the winter months, and only 5.8% of these 
were adult birds. More eagles were electrocuted in areas of cotton- 
tail rabbit habitat than in other areas: 36% of the poles in cottontail 
rabbit habitat had carcasses under them during the time of the 
study, 21.9% of the poles with mixed cottontail-jack rabbit habitat 
had eagle carcasses, and 14% of the poles in jack rabbit-only habi- 
tat had eagle carcasses (significant at P = 0.001). Poles placed on 
topographic salients had more eagle mortalities than poles at low 
points (P = 0.001). None of the carcasses found had gunshot 
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wounds. Measures found to lower incidence of eagle electrocution 
inlcude routing lines around preferred prey habitat, locating power 
poles in topographically low areas, and insulating conductors on 
corner and transformer poles. 


5019 (NUREG/CR—2980) Presence of pathogenic mi- 
Neg gee ned oe se -plant cooling waters. Report for Octo- 

30, 1981. Tyndall, R.L. (Oak 
Naticnal Lab., TN (USA)). Oct 1982. Contract W-7 
ENG-26. 35p. (ORNL/TM—8523). NTIS, PC A03/MF 
AO1 - GPO. Order Number DE83001597. 

Cooling waters from eleven geographically disparate power 
plants were tested for the presence of Naegleria fowleri and Le- 
gionella pneumophila (LDB). Control source waters for each plant 
were also tested for these pathogens. Water from two of the eleven 
plants contained pathogenic Naegleria, and infectious Legionella 
were found in seven of the test sites. Pathogenic Naegleria were 
not found in control waters, but infectious Legionella were found 
in five of the eleven control source water sites. Concentrations of 
nitrite, sulfate, and total organic carbon correlated with the concen- 
trations of LDB. A new species of Legionella was isolated from 
one of the test sites. In laboratory tests, both Acanthamoeba and 
Naegleria were capable of supporting the growth of Legionella 
pneumophila. 


5020 (TV. power plant effects 
on vegetation: TVA experience. Jones, H.C.; Ni IC. 
(Tennessee Valley Authority, Muscle (USA). 
Office of Natural Resources). 1981. 27p. (CONF-811108— 
20). NTIS, PC A03/MF A0O1. Order Number DE83900049. 

From Annual ing of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

Portions of document are illegible. 

There have been only a few coal-fired power plants where 
occurrences of visible SO2 effects on vegetation growing in their 
vicinities have been documented and even fewer documented cases 
of reductions in growth, yield, and quality. Nearly all the docu- 
mented cases occurred near large plants with short stacks (= 91 
feet). Acute exposure to SO2 concentrations of 1300 yg/m? (0.5 
ppM) or more for one or more hours may cause visible injury to 
the foliage of sensitive species, i peak concentrations (for 
five minutes or less) equal or exceed 2600 pg/m* (1.0 ppM). Reduc- 
tions in growth, yield, or quality of crops and timber may occur 
when 5% or more of the foliage is injured. While some laboratory 
and greenhouse experiments indicate that permanent adverse effects 
may occur in the absence of foliar injury, such effects have not 
been demonstrated in the ambient environment even though at- 
tempts have been made to do so. It has not been demonstrated that 
chronic or long-term exposure to subthreshold dosages of SO, in 
the ambient environment cause detectable permanent adverse effect. 
Analyses of the air monitoring data and data for emissions from the 
power plants indicate that for power plants with tall stacks (2 152 
m) and daily emission rates 5000 g/s or less, the probability for oc- 
currence of injurious ground-level dosages zero and 
that at the New Source Performance Standards (NSPS) of 1.2 Ib 
SO2/10* Btu, occurrences of effects, either visible or invisible, 
should be nonexistent. 5 figures, 5 tables. 
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REFER ALSO TO CITATION(S) 4977, 5851, 5868 


(BMFT-FB-T—82-099) Flexible insulated 

cable for high power transmission. Artbauer, J.; Ff; Renftel, W. 
(Bundesministerium fuer Forschung und Techno! 

(Germany, F.R.)). Jul 1982. 105p. (In German). 3 (Us (Us 

PC Order Number 


Sales Only), A06/MF_  AOIl. 
DE82750884. 

After the previous work has shown the feasibility of a flexi- 
ble SFe-insulated cable, the development of this cable for 220 kV 
has been continued within the project. The flexibility has been at- 
tained by using a corrugated sheath, inside of which the stranded 
conductor is held by spacer insulators. The development of the 
cable and its components involved electric field computations, elec- 
trical, mechanical and thermal measurements, elaboration of test 
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and calculation methods, design of test equipment and cable acces- 
sories, manufacture and testing of cable samples on the 220 kV 
level. The transmission capacity of the cable in air surpasses 1000 
MVA. Due to the limits set by the sheath diameter and by the gas 
pressure the 380 kV level cannot be attained with the design used. 
Therefore the possibility has been investigated to rise the break- 
down strength of the gas insulation by combining it with solid insu- 
lation. The results show that this is possible on principle, but many 
problems would have to be solved to develop a practical cable. 


5022 (BMFT-FB-T—82-127) High-load distribution net- 
works in the eighties. Gebhardt, O. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Aug 
1982. 185p. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE82751109. 

The project is aimed at the creation of high duty space 
saving system components without negative environmental factors, 
for applications in high power systems. This required the develop- 
ment of powerful digital computer programs which allow for an 
economical dimensioning of system components and for the calcula- 
tion of voltage- and power stresses under arbitrary operating condi- 
tions. In fundamental research, new materials were found and 
tested in order to guarantee a reliable long term behaviour of the 
components. This cooperation led to the development of a space 
saving insulator traverse and helped to solve stressing problems of 
VPE-cables also with forced cooling. Completely epoxy-clad sta- 
tion parts, the solution of problems concerning separately installed 
cooling units for medium-voltage transformers and the development 
of metal clad surge arresters allow for compact station construc- 
tion. The development and production of a subterranean junction 
transformer for powerful low voltage consumers, a system compo- 
nent of densely populated areas are discussed. 


5023 (DOE/RA/50156—4) Electrical-breakdown char- 
acteristics and testing of high-voltage XLPE- and EPR-insu- 
lated cables. Bahder, G.; Sosnowski, M.; Katz, C.; Eaton, 
R.; Klein, K. (Cable Technology Labs., Inc., New Bruns- 
wick, NJ (USA); USDOE, Washington, DC). 1982. Con- 
tract AC02-80RA50156. 10p. (CONF-830107—1). NTIS, 
PC A02/MF AO1. Order Number DE83000721. 

From IEEE Power Engineering Society winter meeting; 
New York, NY, USA (31 Jan 1983). 

Portions of document are illegible. 

Threshold voltages and other basic breakdown characteris- 
tics, spanning times from microseconds to cable life expectancy, 
were determined for cross-linked polyethylene (XLPE) and ethyl- 
ene propylene rubber (EPR) cables. These results are based upon 
measurements of 60Hz, high frequency, impulse, and impulse with 
dc bias voltages. Based on the breakdown characteristics an im- 
proved, procedure for the factory testing of full-reels of polymeric 
insulated cables and for 2 year qualification testing of XLPE cables 
is proposed. This procedure can help assure proper performance of 
cables throughout their service life. 


5024 (EPRI-EL—1960-Vol.3) Human factors review of 
electric power dispatch control centers. Volume 3. Operator 
information needs summary. Final report. Miller, R.J.; Najaf- 
Zadeh, K.; Darlington, H.T.; McNair, H.D.; Seidenstein, S.; 
Williams, A.R. (Stagg Systems, Inc., Tustin, CA (USA); 
Lockheed Missiles and Space Co., Sunnyvale, CA (USA)). 
Oct 1982. 76p. NTIS, PC AOS/MF A0O1. Order Number 
DE83900559. 

Portions of document are illegible. 

Human factors is a systems-oriented interdisciplinary special- 
ty concerned with the design of systems, equipment, facilities and 
the operational environment. An important aspect leading to the 
design requirements is the determination of the information require- 
ments for electric power dispatch control centers. There are signifi- 
cant differences between the system operator's actions during 
normal and degraded states of power system operation, and power 
system restoration. This project evaluated the information the oper- 
ator requires for normal power system and control system oper- 
ations and investigates the changes of information required by the 
operator as the power system and/or the control system degrades 
from a normal operating state. The Phase II study, published in two 
volumes, defines power system states and control system conditions 
to which operator information content can be related. This volume 
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presents a summary of operator information needs, identifying the 
needs for and the uses of power system information by a system 
operator in conditions ranging from normal through degraded oper- 
ation. Training requirements are also included for planning entry- 
level and follow-on training for operators. 


5025 (EPRI-EL—1960-Vol.4) Human factors review of 
electric power dispatch control centers. Volume 4. Operator 
information needs. Final report. Miller, R.J.; Najaf-Zadeh, 
K.; Darlington, H.T.; McNair, H.D.; Seidenstein, S.; Wil- 
liams, A.R. (Stagg Systems, Inc., Tustin, CA (USA); Lock- 
heed Missiles and Space Co., Sunnyvale, CA (USA)). Oct 
1982. 163p. NTIS, PC A0O8/MF AOl. Order Number 
DE83900558. 

Portions of document are illegible. 

Human factors is a systems-oriented interdisciplinary special- 
ty concerned with the design of systems, equipment, facilities and 
the operational environment. An important aspect leading to the 
design requirements is the determination of the information require- 
ments for electric power dispatch control centers. There are signifi- 
cant differences between the system operator’s actions during 
normal and degraded states of power system operation, and power 
system restoration. This project evaluated the information the oper- 
ator requires for normal power system and control system oper- 
ations and investigates the changes of information required by the 
operator as the power system and/or the control system degrades 
from a normal operating state. The Phase II study, published in two 
volumes, defines power system states and control system conditions 
to which operator information content can be related. This volume 
presents detailed data concerning operator information needs that 
identify the needs for and the uses of power system information by 
a system operator in conditions ranging from normal through de- 
graded operation. The study defines power system states and con- 
trol system conditions to which operator information content can 
be related, and it identifies the requisite information as consistent 
with current industry practice so as to aid control system designers. 
Training requirements are also included for planning entry-level 
and follow-on training for operators. 


5026 (EPRI-EL—2595) Thermal stability of soils adja- 
cent to underground transmission power cables. Final report. 
Black, W.Z.; Hartley, J.G.; Bush, R.A.; Martin, M.A. Jr. 
(Georgia Inst. of Tech., Atlanta (USA). School of Mechani- 
cal Engineering; Georgia Power Co., Atlanta (USA)). Sep 
1982. 138p. NTIS, PC AO7/MF AOl. Order Number 
DE83900522. 

Thermal probe measurements can be used to quantify soil 
thermal stability limits for underground electric cables. The tem- 
perature response of a small diameter thermal probe can be used to 
define a drying time that is directly related to the drying process 
that occurs in the soil surrounding a full size cable buried in the 
earth. The thermal stability of a soil is shown to be independent of 
the cable operating temperatures. The thermal stability of soil is, in- 
stead, a function of initial moisture content and density of the soil, 
the cable diameter, and the heat transfer rate per unit length of 
cable. Thermal stability limits are substantially higher for soils with 
higher moisture contents and higher densities and for cable systems 
that operate at lower heat generation rates. Stability measurements 
were performed on standardized soil samples consisting of mixtures 
of sand and clay. The measurements made with heat source diame- 
ters that varied by a factor of ten show that a scaling law, first sug- 
gested by a complex analytical model, can be successfully applied 
to stability measurements made with small thermal probes. This 
result suggests that with proper modification thermal probes can be 
used to measure the thermal stability of soils along actual cable 
routes. 


5027 (EPRI-EL—2620) Gases superior to SF, for insu- 
lation and interruption. Final report. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA (USA); Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (USA). 
Organic Chemicals Dept.). Sep 1982. 425p. NTIS, PC A18/ 
MF AOl1. Order Number DE83900518. 

Portions of document are illegible. 

This report describes experimental and theoretical studies of 
the insulation and interruption properties of gases and gas mixtures 
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of potential use as replacements for SF. in compressed-gas-insulated 
transmission equipment and interrupters. The report contains a 
great deal of detailed quantitative data relating to the electric 
ee eee ee 
havior, rates of diffusion, thermal aging behavior, toxicity, and 
other properties of gases and gas mixtures of potential practical use- 
fulness. While no single gas tested was superior to SF¢ in all re- 
spects for either insulation or interruption purposes, a number of 
mixtures have been focused on and may have merit. 


_ ee eee Basic research on transformer 
ie characteristics. Final report. Allen, D.W.; Alverson, 
TE. Cham, E.J. (Westinghouse Electric Corp , Sharon, 
(USA). Medium Power Transformer Div.). Sep 1982. 259p. 
NTIS, PC A12/MF AO1. Order Number DE83900523. 

Portions of document are illegible. 

This project covers basic research of the significant param- 
eters affecting transformer life. Project objectives included test 
method definition and methods for scaling data obtained on con- 
ductor and subsubassembly models to predict the life characteristics 
of full-size transformers. Major parameters discussed include gas 
evolution during thermal aging of insulation and thermal, mechani- 
cal, and electrical stresses over time, both singly and in combina- 
tion. The composition and the evolution rate of gases during the 
thermal aging of cellulose in oil were obtained as a function of time 
over a range of temperature from 140°C to 180°C. Gas initially 
evolved at 180°C was basically similar to air with very little COs. 
The dielectric strength of the turn insulation decreased in the pres- 
ence of gas bubbles, but was relatively unaffected by the amount of 
gas or its composition. Data obtained from the thermal aging, short 
circuit, and dielectric tests of paper and film insulated conductor 
samples was used to provide design information for subassembly 
models. The subassembly models were subjected to life tests at 
180°C and 200°C. An end of life criterion was arbitrarily set at a 
fifty percent reduction of the dielectric strength in the conductor 
insulation. This criterion was chosen instead of the traditional crite- 
rion of a 50% reduction of insulation bursting or tensile strength, 
because of its suitability for both paper and thin film. Using 50% 
dielectric strength of the conductor insulation as an arbitrary end- 
of-life criterion, the subassembly models exceeded normal life ex- 
pectancy predicted in ANSI C57.92-1981. In the report scaling fac- 
tors are discussed and recommendations for future life tests are 
listed. 


5029 (EPRI-EL—2679) Development of a leak location 
system for use on underground electric power transmission 
cable. Final report. Williams, J.A. (Power Technologies, 
Inc., Schenectady, NY (USA)). Oct 1982. 208p. NTIS, PC 
A10/MF AO1. Order Number DE83900533. 
Portions of document are illegible. 

report describes a study to evaluate methods for locat- 
ing leaks of dielectric fluid from buried high-voltage cable systems. 
Two primary types of leak location systems were investigated: (1) 
systems that will rapidly isolate the leak within a manhole section, 
typically 1000-m long on a feeder that might be 30-km long; and (2) 
systems that will then pinpoint the location of the leak. Rapid leak 
isolation was accomplished by developing an enhanced conductiv- 
ity oil probe which allows the injection of a small quantity of con- 
ductive oil and which indicates the path of the oil as it drifts down- 
stream in the direction of the leak. Two methods for pinpointing 
the leak were proven. The more successful method was the use of 
trained leak location dogs which were found to have far better sen- 
sitivity than instruments and which could detect cable oil alone 
without the need for additives. A tracer gas injection and detection 
scheme was developed for use in areas where the dogs may be un- 
suitable. Many other leak location methods were evaluated, and 
they may have application in unusual conditions. The body of the 
report contains a detailed description of all methods that were in- 
vestigated. 


5030 (EPRI-EL—2708) HVDC system control for 
damping of subsynthronous oscillations. Final report. Piwko, 
R.J.; Larsen, E.V. (General Electric Co., Schenectady, NY 
(USA). Electric Utility Systems Engineering Dept.). Oct 
1982. 206p. NTIS, PC Al10/MF AOl. Order Number 
DE83900539. 

Portions of document are illegible. 


21 NUCLEAR POWER PLANTS 
2003 Power Transmission And Distribution 


Field tests in 1977 at the Square Butte Project in North 
Dakota, revealed that HVDC transmission systems can exert a de- 
stabilizing influence on turbine-generator torsional vibrations, and 
resulted in a research project, to further understand this phenom- 
enon and develop solutions. Investigation of the interaction charac- 
teristics revealed that the destabilizing influence on rotor torsionals 
is due primarily to the constant current or constant power control 
method employed in virtually all HVDC systems. Thus, the re- 
search effort was directed towards modifications of the HVDC 
converter’s current control loop; in concept by adding a new con- 
trol function, a subsynchronous damping controller (SSDC). This 
report presents: a method for designing an SSDC; results from 
SSDC performance tests performed on both digital simulation pro- 
grams and an HVDC simulator; SSDC application guidelines; and a 
design concept of an SSDC to solve subsynchronous resonance 
(SSR) problems due to series-capacitor compensated ac transmis- 
sion lines. It was found that the subsynchronous damping controller 
can eliminate any destabilizing influence due to the HVDC system, 
and in many cases, can provide more positive torsional damping 
than a conventional ac tansmission system without series capacitors. 
Furthermore, where higher SSDC gains can be used, it is believed 
that the SSDC may hae a significant beneficial impact on the fa- 
tigue loss-of-life of turbine-generator shafts resulting from ac system 
short circuits or equivalent transient events. It was also found that 
an SSDC added to a converter station will provide some damping 
to a series compensated system but that it probably is unrealistic to 
expect SSR problems to be completely eliminated that way. 


5031 Spark-gap device for precise switching. Boettcher, 
G.E. (to Dept. of Energy). US Patent Application 343,614. 
28 Jan 1982. 18p. Contract AC04-76DP00789. 

An improved spark gap apparatus is provided for precise 
switching of high currents from charged capacitors, and for pro- 
tecting circuitry and circuit components, such as an energy storage 
capacitor, from overvoltage surges. The invention includes a pair of 
niobium electrodes with a melting point greater than 2000°C that 
forms the spark gap. The electrodes are supported by conductive 
caps spaced apart from one another by an insulating member all of 
which form a hermetically sealed chamber filled with an inert, ioni- 
zable gas, preferably pure xenon. The spark gap device includes a 
quantity of solid radioactive stabilizer, carbon-14, placed within the 
hermetically sealed chamber adjacent to the spark gap. Methods for 
fabricating the device and its components are described. It is 
claimed that use of the Nb electrodes forestalls electrode erosion 
even under severe voltage and discharge conditions, that, by em- 
ploying pure Xe gas, and solid carbon-14 radiation stabilizer, it is 
unnecessary to employ radioactive gases or chemically plated ra- 
dioactive sources to promote ionization, and that, by selection of a 
suitable spark gap, a spark gap device is obtained which is capable 
of switching at 1700 V +- 10% for input voltage rates up to 570 
V/ms and allowing peak discharge currents up to 3000 A from a 
0.3 microfarad energy storage capacitor for more than 1000 oper- 
ations. (LCL) 
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5032 (DOE/OR/06029—T1) Nuclear skill related train- 
Se ee ee Gee tee a 
and seasonal farm workers. (Memphis State Univ., TN 
(USA). Center for Nuclear Studies). 1980. Contract AS05- 
78OR06029;AS05-81AD11133. 42p. (DOE/AD/11133—T1). 
NTIS, PC A03/MF AO1. Order Number DE83001655. 

Portions of document are illegible. 

The success rate of the NSRT Program - based on place- 
ment in unsubsidized employment - was 90%. Most of the partici- 
pants who did not graduate from the NSRT Program were trans- 
ferred to other less technical programs, such as TAT, REECO, and 
the EAST/SLAC programs, and obtained skills that made them 
employable elsewhere. The follow-up process at the Center for Nu- 
clear Studies continues. Officials here can list place of employment, 
technical rating, and salary of all of the 90 graduates. Several are 
now full-fledged nuclear reactor operators licensed by the Nuclear 
Regulatory Commission. 
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REFER ALSO TO CITATION(S) 5097, 5098, 5100, 5101, 5102, 5103, 5106, 
5110, 5111, 5137, 5172, 5174, 5176, 5177, 5178, 5181, 5183, 5184, 5186, 5191, 
5193, 5194, 5202, 5203, 5211, 5212, 5214, 5215, 5223, 5227, 5228, 5230, 5231, 
5232, 5234, 5236, 5238, 5241, 5242, 5244, 5245, 5246, 5247, 5248, 5250, 5625 


5033 (CONF-821037—16) Preliminary results of inter- 
national round robin on ITV-8A. Merkle, J.G. (Oak Ridge 
National Lab., TN (USA)). 1982. Contract W-7405-ENG- 
26. 7p. NTIS, PC A02/MF AOl. Order Number 
DE83001952. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

Because of the widespread international interest in the reli- 
ability of analysis methods for ensuring the safe operation of reac- 
tor pressure vessels, the NRC asked ORNL to implement a pretest 
analytical round robin for the test of intermediate vessel V-8A. 
This vessel contained a deliberately flawed low upper shelf tough- 
ness weld, and was pressurized to the point of incipient flaw tearing 
instability. Following the performance of flaw sizing calculations, 
notch machining and fatigue sharpening by cyclic pressurization, a 
complete package of pretest analysis information was mailed to a 
distribution list of all parties indicating an interest in the round 
robin. Since the purpose of the round robin was to facilitate the ob- 
jective evaluation of analysis methods, including the time required 
to implement them in a realistic engineering situation, the time pro- 
vided, five weeks, was considered reasonable. Since the problem in- 
volved the ductile tearing of a flaw under elastic-plastic conditions, 
the analysts were asked to estimate the nominal pressure-strain 
curve for the vessel, the variation of flaw dimensions with pressure, 
and the pressure at flaw tearing instability. 


5034 (CONF-821037—28) Fission-product release from 
irradiated LWR fuel. Osborne, M.F.; Lorenz, R.A; 
Wichner, R.P. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 17p. NTIS, PC A02/MF AOl1. 
Order Number DE83001924. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

An experimental investigation of fission product release from 
commercial LWR fuel under accident conditions is being conduct- 
ed at Oak Ridge National Laboratory (ORNL). This work, which 
is sponsored by the US Nuclear Regulatory Commission (NRC), is 
an extension of earlier experiments up to 1600°C and is designed to 
obtain the experimental data needed to reliably assess the conse- 
quences of accidents for fuel temperatures up to melting. The ob- 
jectives of this program are (1) to determine fission product release 
rates from fully-irradiated commercial LWR fuel in high-tempera- 
ture steam; (2) to collect and characterize the aerosol released; (3) 
to identify the chemical forms of the released material; (4) to corre- 
late the results with related experimental data and develop a con- 
sistent source term model; and (5) to aid in the interpretation of 
tests using simulated LWR fuel. 


5035 (DOE/ET/34215—29) Power-ramp testing and 
postirradiation examination of PCI-resistant LWR fuel rod 
designs. Barner, J.O.; Guenther, R.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1982. Contract AC06- 
76RL01830. 208p. (PNL—4337). NTIS (US Sales Only), PC 
A10/MF A0O1. Order Number DE83000440. 

Portions of document are illegible. 

This report describes the power-ramp testing results from 10 
fuel rods irradiated in the Halden Boiling Water Reactor (HBWR), 
Halden, Norway. The objective of the FPIP is to identify and dem- 
onstrate fuel concepts with improved pellet-cladding interaction 
(PCI) behavior that will be capable of extended burnup. The postir- 
radiation examination results obtained from one nonramped rod are 
also presented. The power-ramping behavior of three basic fuel rod 
types - rods with annular-pellet fuel, sphere-pac fuel, and dished- 
pellet (reference) fuel - are compared in terms of mechanisms 
known to promote PCI failures. The effects of graphite coating on 
the inside cladding surface and helium pressurization in rods with 
annular fuel are also evaluated. 


5036 (EPRI-NP—2568) Improving ultrasonic inspection 
reliability. Final report. Doctor, S.R.; Avioli, M.D. Jr.; 
Barron, R.L.; Beverly, R.L. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Aug 1982. Contract AC06-76RL01830. 

124p. NTIS, PC A08/MF AOl. Order Number 
DE83001250. 

The reliable detection and accurate characterization of serv- 
ice-induced defects in light water reactor piping and pressure ves- 
sels has received considerable attention in the last few years. The 
work reported here concentrates on improving the reliability and 
reproducibility of UT inspections through three different ap- 
proaches. First, the couplant layer influences the ultrasonic re- 
sponse of reflectors by modifying the energy transmitted through it. 
Data are provided to illustrate these effects, and an algorithm to 
guarantee adequate coupling is developed. Second, a specification 
to digitize UT signals will provide a standard to permit an expedi- 
tious exchange of data between EPRI researchers. Third, methods 
are discussed for characterizing UT equipment so that optimized ul- 
transonic systems can be assembled and so that subsystems can be 
screened to assure interchangeability. 


(EPRI-NP—2597) Condenser inleakage monitoring 
system development. Final report. Kassen, W.R.; Putkey, 
T.A.; Sawochka, S.G.; Pearl, W.L.; Clouse, M.E. (NWT 
Corp., San Jose, CA (USA)). Sep 1982. 114p. NTIS, PC 
A06/MF AO1. Order Number DE83900322. 

Portions of document are illegible. 

An instrument/hardware package for air and condenser 
cooling water inleakage location employing the helium and freon 
techniques was designed and fabricated. The package consists of 
design details for tracer gas distribution hardware, injection plen- 
ums, and a sample preconditioner and instrument module. Design 
of the package was based on an evaluation of helium and freon leak 
detectors and a survey of utility user’s experience with the helium 
and freon techniques. The applicability of the instrument/hardware 
package to air and cooling water inleakage location was demon- 
strated at Pacific Gas and Electric Company’s Moss Landing Sta- 
tion. The use of calibrated leaks indicated that cooling water leaks 
down to 1.5 x 10~* gpm (0.56 ml/min) and air leaks down to 0.05 
cfm were readily detectable with the helium technique, whereas a 4 
x 10~* gpm (1.5 ml/min) liquid leak was the readily detectable mini- 
mum via the freon technique. The field demonstration and in-house 
detector testing showed the helium technique to be preferable to 
the freon technique for inleakage location at PWRs, BWRs, and 
fossil-fueled systems. 


5038 (EPRi-NP—2606-Vol.1) Properties of colloidal 
corrosion products and their effects on nuclear plants. Volume 
1. Executive summary. Final report. Matijevic, E. (Clarkson 
Coll. of Tech., Potsdam, NY (USA)). Oct 1982. 48p. NTIS, 
PC A03/MF A0O1. Order Number DE83900526. 

The properties of aqueous dispersions of finely divided 
oxides of iron, nickel, cobalt, chromium, and copper are described 
in overview fashion. More detailed aspects of this work will be 
found in a separate, larger report, NP-2606, Volume 2. The proper- 
ties of these oxide corrosion products of importance to nuclear re- 
actor water system technology are emphasized: adhesion, desorp- 
tion, dissolution, transformation, and adsorption of dissolved species 
such as Co® ions. The work is fundamental to many LWR prob- 
lems - radiation transport to piping surfaces, avoidance of crud buil- 
dup on nuclear fuel rods, decontamination and chemical cleaning of 
heat exchangers, and control of corrosion of piping. 


5039 (EPRI-NP—2606-Vol.2) Properties of colloidal 
corrosion products and their effects on nuclear plants. Final 
report. Matijevic, E. (Clarkson Coll. of Tech., Potsdam, NY 
(USA). Dept. of Chemistry). Sep 1982. 223p. NTIS, PC 
A10/MF AO1. Order Number DE83900161. 

Portions of document are illegible. 

Detailed results from the first two years of work on the 
properties of corrosion product oxides common to light water nu- 
clear reactor systems are presented. A smaller companion volume 
describes the results in overview fashion. Numerous methods are 
described for producing these model oxides in forms making their 
study simpler, i.e., particles with uniform diameter and composition. 
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A number of studies of particle adhesion to simulated power plant 
surfaces are described. The magnetic properties of hematite of var- 
ious particle sizes are described - a property important to the use of 
electromagnetic filtration in LWRs. 


5040 (EPRI-NP—2609-Vol.1) Parametric study of CHF 
data. Volume 1. Compilation of rod bundle CHF data availa- 
ble at the Columbia University Heat Transfer Research Fa- 
cility. Final report. Fighetti, C.F.; Reddy, D.G. (Columbia 
Univ., New York (USA). Dept. of Chemical Engineering). 
Sep 1982. 167p. NTIS, PC A08/MF A0Ol1. Order Number 
DE83900609. 


Critical Heat Flux (CHF) tests on rod bundles using water 
as the coolant were conducted at the Heat Transfer Research Fa- 
cility of Columbia University over the last 20 years. The geometric 
characteristics of 235 electrically heated test sections representing 
sections of nuclear fuel assemblies are presented. A data bank con- 
sisting of 11,077 CHF data points from the 235 test sections was 
created and stored as computer files. The description of the test 
facilities, the instrumentation, and the data acquisition systems used 
in obtaining these data are given. The distribution of the CHF data 
with respect to geometric characteristics and the operating param- 
eters of the test sections are presented. An error analysis was per- 
formed and errors associated with the measurements are tabulated. 


5041 (EPRI-NP—2617) Stress-corrosion cracking of 
Alloys 600 and 690 and weld metals No. 82 and No. 182 in 
high-temperature water. Interim report. Page, R.A. (South- 
west Research Inst., San Antonio, TX (USA)). Sep 1982. 
63p. NTIS, PC A04/MF AO1. Order Number DE83900160. 

The relative susceptibilities of Alloys 600 and 690 base 
metals and I-82 and 182 weld metals to intergranular stress corro- 
sion cracking (IGSCC) in pure water at 288°C were evaluated. A 
combination of creviced and non-creviced slow-strain-rate, smooth 
sustained-load, and precracked fracture mechanics tests were em- 
ployed in the evaluation. Susceptibility was determined as a func- 
tion of dissolved oxygen content, degree of sensitization, and crev- 
ice condition. The results indicated that Alloy 600, and I-182 and I- 
82 weld metals were susceptible to various degrees of IGSCC in 
oxygen containing pure water when creviced, and immune to 
IGSCC when uncreviced. Alloy 690 was immune to IGSCC under 
all conditions examined. No correlation was found between the lo- 
cation of IGSCC and the location of maximum grain boundary cor- 
rosion in a boiling 25% nitric acid test. 


5042 (EPRI-NP—2684) Nuclear-component wear meas- 
urements, Final report. Dufrane, K.F.; Erickson, R.C. (Bat- 
telle Columbus Labs., OH (USA)). Oct 1982. 40p. NTIS, 
PC A03/MF AOl1. Order Number DE83900611. 

The objective of this study was to develop and demonstrate 
techniques for measuring the quantities of cobalt released to the pri- 
mary coolant by wear of high-cobalt alloys. Without detailed pre- 
wear measurements being available for existing components, the ap- 
proach was to measure the amount of wear relative to nearby 
unworn reference surfaces by developing in situ measurement tech- 
niques. Making plastic replicas of the worn areas was found to be a 
suitable approach for subsequent measurement in the laboratory. 
Wear measurements by the replication approach were found to 
agree in laboratory tests with actual weight-loss measurements 
within five percent. Field measurements were performed on the fol- 
lowing cobalt containing components: the journal portion of a 
PWR main coolant pump shaft; two BWR feedwater regulator 
valves; a BWR cleanup discharge isolation valve; two BWR main 
steam isolation valves (MSIV); and two BWR feedwater pump tur- 
bine steam control valves. 


5043 (EPRI-NP—2705-SR) Structural mechanics pro- 
gram: progress in 1981. Tagart, S.W. Jr.; Marston, T.U.; 
Nickell, R.E.; Norris, D.M. (Electric Power Research Inst., 
Palo Alto, CA (USA)). Oct 1982. 197p. NTIS, PC A09/MF 
A01. Order Number DE83900536. 

The goal of the EPRI Structural Mechanics Program is to 
improve nuclear plant reliability and availability. The program is 
directed toward characterization of materials, evaluation and analy- 
sis of flaws, and application and technology transfer. There are 
fourteen topics involving more than forty separate contracts. The 


largest efforts are: (1) the continuation of projects aimed at devel- 
oping a valid radiation embrittlement data base for evaluating the 
fracture toughness of irradiated pressure vessel steels; (2) the devel- 
opment of weld repair procedures for reactor pressure vessels as al- 
ternatives to the half bead repair method; (3) the development of 
simplified design methodology for the prediction of crack initiation, 
stable crack growth, and i ility of ductile material in the pres- 
ence of flaws; and (4) evaluation of the thermal anneal remedy for 
reactor pressure vessel irradiation damage. The significant progress 
made in 1981 in this program is reviewed and the interrelationships 
of the projects are discussed. 


(EPRI-NP—2716) Radiological impact of clad and 
containment fllares in a-reacior spent ve facilities. 
Final report. Elias, E.; Johnson, C.B. (Levy (S.), Inc., 
Campbell, CA (USA)). “Oct 1982. 54p. NTIS, PC A04/MF 
A01. Order Number DE83900514. 

The acceptable normal operation release of 

Cie tar bene Meee an ar ame 
guidelines of 1OCFRS50O Appendix I. Sample calculations examine 
the sensitivity of the release to a range of cladding and storage sys- 
tems failure rates covering a spectrum of joint failure modes. The 
results strongly indicate that dry storage systems can be built and 
operated with considerable margin of safety relative to normaily ac- 
ceptable release limits. The methods used may be extended to a va- 
riety of storage systems and to specific sites. 


5045 (EPRI-NP—2720) Evaluation of irradiation re- 
sponse of reactor pressure vessel materials. Final report. 
Varsik, J.D. (Combustion Engi i Inc., Windsor, CT 
(USA). Nuclear Power Systems). Nov 1982. 136p. NTIS, 
PC A07/MF A0O1. Order Number DE83900538. 

Portions of document are illegible. 

The purpose of this investigation was to provide an analyt- 
ical method for predicting the Charpy V-notch toughness response 
of reactor pressure vessel materials to power reactor neutron expo- 
sures. Chemistry variables, suspected of contributing to the vari- 
ance in current predictive procedures, were examined as part of the 
analysis. A statistical examination of the irradiated Charpy V-notch 
toughness response was performed using a comprehensive set of 
EPRI computer data banks containing information on irradiated 
surveillance reactor pressure vessel materials. Series of individual 
Charpy test datum points were computer curve fitted using a gen- 
eralized Charpy curve fitting expression which interrelated the pa- 
rameters of the Hofer (Gauss-Integral) and Tanh methods. The irra- 
diated Charpy transition temperature shifts and upper shelf energy 
changes, derived from the analytical computer curve fits, were used 
in the investigation. 


(NUREG—0020-Vol.6-No.5) Licensed operating 
satin Status summary report, data as of April 30, 1982. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Resource Management). May 1982. 373p. NTIS, 
PC A16/MF AO! - GPO. Order Number DE82906046. 

The US Nuclear Regulatory Commission’s monthly LI- 
CENSED OPERATING REACTORS Status Summary Report 
provides data on the operation of nuclear units as timely and accu- 
rately as possible. This information is collected by the Office of 
Management and Program Analysis, from the Headquarters Staff of 
NRC’s Office of Inspection and Enforcement, from NRC’s Region- 
al Offices, and from utilities. This report is divided into three sec- 
tions: the first contains monthly highlights and statistics for com- 
mercial operating units, and errata from previously reported data; 
the second is a compilation of detailed information on each unit, 
provided by NRC Regional Offices, IE Headquarters and the Utili- 
ties; and the third section is an appendix for miscellaneous informa- 
tion such as spent fuel storage capability, reactor years of experi- 
ence and non-power reactors in the United States. 


(NUREG—0858) oo between field data 
= ultimate heat-sink cooling-pond and spray-pond models. 
Codell, R. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Ri ). 
1982. 62p. NTIS, PC A04/MF A0Ol1 - GPO $5.00. Order 
Number 1DE83900121. 
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Two previously published reports, NUREG-0693 and 
NUREG-0733, presented models and methods by which ultimate 
heat sink cooling ponds and spray ponds used for safety-related 
water supplies in nuclear power plants could be analyzed for 
design-basis conditions of heat load and meteorology. These models 
were only partially verified with field data. The present report 
compares the NRC models to data collected for NRC by Battelle 
Pacific Northwest Laboratories on the performance of small geo- 
thermally heated ponds and spray ponds. These comparisons gener- 
ally support the conclusion that the NRC models are useful tools in 
predicting ultimate heat sink performance. 


(NUREG/CR—2301) Fracture mechanics models 
yoo for piping reliability assessment in light water reac- 
tors: piping reliability project. Harris, D.O.; Lim, E.Y.; 
Dedhia, D.D.; Woo, H.H.; Chou, C.K. (Lawrence Liver- 
more National Lab., CA (USA)). Jun 1982. Contract W- 
7405-ENG-48. 233p. (UCRL—15490). NTIS, PC A1ll/MF 
A01 - GPO. Order Number DE82905258. 

Portions of document are illegible. 

The efforts concentrated on modifications of the stratified 
Monte Carlo code called PRAISE (Piping Reliability Analysis In- 
cluding Seismic Events) to make it more widely applicable to pro- 
babilistic fracture mechanics analysis of nuclear reactor piping. Pipe 
failures are considered to occur as the result of crack-like defects 
introduced during fabrication, that escape detection during inspec- 
tions. The code modifications allow the following factors in addi- 
tion to those considered in earlier work to be treated: other materi- 
als, failure criteria and subcritical crack growth characteristic; 
welding residual and vibratory stresses; and longitudinal welds (the 
original version considered only circumferential welds). The frac- 
ture mechanics background for the code modifications is included, 
and details of the modifications themselves provided. Additionally, 
an updated version of the PRAISE user’s manual is included. The 
revised code, known as PRAISE-B was then applied to a variety of 
piping problems, including various size lines subject to stress corro- 
sion cracking and vibratory stresses. Analyses including residual 
stresses and longitudinal welds were also performed. 


5049 (NUREG/CR—2345-Vol.4) LWR_ pressure-vessel 
irradiation surveillance dosimetry. Quarterly progress report, 
October 1981-December 1981. Guthrie, G.L.; McElroy, 
W.N. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Oct 1982. Contract AC06-76FF02170. 103p. 
(HEDL-TME—81-36). NTIS, PC A06/MF A0Ol - GPO 
$6.00. Order Number DE83002286. 

Portions of document are illegible. 

A technique involving shifting of core fuel loadings was in- 
vestigated as a method for reducing the neutron flux at points of 
high damage accumulation in the pressure vessel wall of a light 
water reactor. Calculations were run for six types of commercial 
generic PWR. Information is provided on the progress being made 
to develop and apply the Solid State Track Recorder (SSTR) 
method for in-situ in- and ex-vessel measurements of neutron expo- 
sure parameter values, such as fluence (E > 1.0 MeV) and dpa in 
iron. A new technique of quantitative track counting, the Buffon 
needle method, is advanced. It is based on random sampling of the 
SSTR surface. A desensitized etching technique was developed that 
resulted in an excellent differential energy response for alpha parti- 
cles in the 3- to 14-MeV energy range. The optical efficiency of 
Muscovite mica for manual fission track counting is being redeter- 
mined to form a data base for comparison with automatic counting 
systems. Exposures in contact with a **Cf source prepared at A 
coupled neutron-gamma cross section set is being generated to ana- 
lyze photofission effects for the PCA and ORR LWR experiments. 
Final cumulative irradiation and temperature data for the SSC-2 are 
reported. Cumulative irradiation and temperature data for the Sim- 
ulated Pressure Vessel Capsule through December 31, 1981 are re- 
ported. 


5050 (NUREG/CR—2759) Parametric study of contain- 
ment emergency-sump performance: results of vertical-outlet 
sump tests. Krein, M.S.; Wester, M.J.; Strom, P.O.; Wei- 
gand, G.G. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1982. Contract AC04-76DP00789. 110p. 
(SAND—82-7062). NTIS, PC A06/MF AOl1 - GPO $5.50. 
Order Number DE83001608. 
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This report presents the results of a test program designed to 
characterize the hydraulic performance of sumps with vertical out- 
lets. The tests were performed for a wide range of geometric and 
flow variables typical of ECCS sumps. The work on vertical outlet 
sumps presented here supplements a broader test program charac- 
terizing sumps with horizontal outlets. In addition to a parametric 
evaluation of the operating characteristics of vertical outlet sumps 
under normal approach flow conditions, the effects of perturbations 
to the approach flow have been considered. The effectiveness of 
two vortex suppression devices was demonstrated. 


5051 (STUDSVIK-NR—81/27) Function analysis of 
steam isolation valves. Final report of the isolation valve li- 
censing support (IVLS) project. Persson, R.; Sjoeberg, A.; 
Aakesson, H.; Kilpi, K.; Noro, H.; Siikonen, T.; Wallen, G. 
(Studsvik Energiteknik AB, Nykoeping (Sweden)). 24 Sep 
1981. 6lp. (SKI-B—29/79). NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE82702932. 

Function analysis of system-medium-operated steam isolation 
valves has been the objective of the Swedish-Finnish IVLS project, 
the results of which are presented in this report. Theoretical models 
were to be verified against available experimental data, to some 
extent from the HDR blowdown experiments, which are part of a 
German reactor safety program. Finnish hydraulic measurements 
on a valve model (scale 1:2.15) have been performed to give com- 
plementary data. The analysis work has covered the thermal-hy- 
draulic behaviour of steam isolation valves as well as phenomena 
related to structural mechanics. 
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5052 (CEA-CONF—6086) Robotization of sweating con- 
trol process. Design and development of prototype. Calvet, 
J.N.; Dillet, A.; Lerat, B.; Reyx, C. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Nov 
1981. 1lp. (In French). (CONF-8111114—1). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702846. 

From International colloquium on in-situ testing and inspec- 
tion of irradiated and inaccessible components in nuclear plants; 
Paris, France (26 Nov 1981). 

A machine for the remote sweating control of the circular 
welds of vessel pipes of the PWR 900 reactors has been studied and 
developed in the CEA in cooperation with the EDF. The robotiza- 
tion of sweating control enables significant reduction in the inter- 
vention times in active areas. The feasibility prototype enabled the 
on site automatic procedure to be finalized as well as the compati- 
bility of its design with the environment. 


5053 (CEA-N—2247) Regulation of the water level in 
the steam generator using modal control. Benoit, G. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Nov 1981. 140p. (In French). NTIS (US Sales 
Only), PC A07/MF A0O1. Order Number DE82702847. 

The nuclear power reactors type P.W.R. (900 MWe) have 
three steam generators (S.G.). The problem of the water level in 
the S.G. is analogous to that for a system with non-minimum phase. 
This causes a serious trouble for the stability of the regulation, 
which is actually realized by using the PID regulator. The first part 
of this study is devoted to construct a mathematical model which 
represents the S.G. This model is simulated on a digital computer, 
which order is six. The validity of this model is checked using 
actual measured signals which have been collected from the 
BUGEY III power reactor. In the second part, the mathematical 
representation for simulating the regulation of the level in the S.G. 
using the modal control is given. The simulation of the actual 
system is given in the third part. This actual system is composed 
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from the S.G. as well as the PI and PID for regulating the water 
level. As results from this study, it can be concluded that, the 
modal control improves the regulation of the water level. The ac- 
curacy of the steam flow measurement at low rate is poor. So, the 
actual regulating system using the measurements has a reduced per- 
formance performance. The control modal which is represented in 
this study overcome this problem. 


5054 (CONF-821037—15) Results of low ductile shelf 
intermediate vessel test V-8A. Bryan, R.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
13p. NTIS, PC A02/MF A01. Order Number DE83001956. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

Intermediate test vessel V-8A was pressure tested hydrauli- 
cally at 150°C on August 11, 1982, in the twelfth test of a flawed 
152-mm-thick steel vessel. The purpose of the test was to investi- 
gate the tearing behavior of material having low upper-shelf tough- 
ness similar to the toughness of irradiated high-copper seam welds 
in some existing reactor pressure vessels. A primary objective of 
the test was to induce and interrupt a tearing instability so as to 
obtain experimental data by which the application of methods of 
elastic-plastic fracture mechanics to large structures could be evalu- 
ated. This objective was attained. Posttest examinations and evalua- 
tions of data are progressing. A preliminary assessment of results is 
presented. 


5055 (EGG-M—02582) Uncertainty of measured and 
calculated steady state fuel rod behavior. Laats, E.T. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1982. Con- 
tract ACO07-76ID01570. 10p. (CONF-820802—44). NTIS, 
PC A02/MF AO1. Order Number DE83000410. 

From International meeting on thermal nuclear reactor 
safety; Chicago, IL, USA (29 Aug 1982). 

This paper presents the independent assessment of FRAP- 
CON-2, an uncertainty study conducted by EG and G Idaho, Inc., 
for the United States Nuclear Regulatory Commission (NRC). 
FRAPCON-2 is the steady-state fuel-rod-behavior code developed 
jointly at EG and G Idaho, Inc., and Battelle Pacific Northwest 
Laboratories for the NRC. The design of this assessment study was 
to compare the total uncertainty of FRAPCON-2 thermal and pres- 
sure calculations, with the calculational uncertainty resulting from 
code input and materials properties correlations alone, and with ex- 
periment data uncertainty. The purpose was to identify where com- 
puter model and correlation uncertainties were large and warranted 
improvement. The plan was implemented and the objectives were 
met: deficient and sufficient modeling areas were identified and rec- 
ommendations for future model development were made. 


5056 (EPRI-NP—2570) Passive neutron dosimetry for 
measurements at the McGuire reactor. Final report. Selph, 
W.E.; MacKenzie, J. (IRT Corp., San Diego, CA (USA)). 
Sep 1982. 43p. NTIS PCE03/MF A0Ol. Order Number 
DE83900277. 

Portions of document are illegible. Includes 1 sheet of 24x 
reduction microfiche. 

A set of passive metal foils was installed in the cavity just 
outside the McGuire station reactor pressure vessel to monitor the 
fast neutron levels the vessel wall is exposed to. Such neutron field 
measurements are important to the prediction of the useful life of 
the vessel since fast neutrons embrittle the steel through atom dis- 
placement. The foils and their installation are described in great 
detail for the guidance of other investigators contemplating such in- 
stallations. 


5057 (EPRI-NP—2592) PWR power plant pump reli- 
ability data. Interim report. Stringham, R.S.; McClymont, 
A.S. (Science Applications, Inc., Palo Alto, CA (USA)). 
Sep 1982. 70p. NTIS, PC A04/MF AOl. Order Number 
DE83900257. 

This report represents a portion of the EPRI effort to collect 
data relevant for use in nuclear power plant risk studies. The work 
reported here involved collection and analysis of failure and repair 
data for pumps in PWR plant operating and safety systems. Failures 
are classified by failure mode, cause, and part. The failure param- 
eters estimated for pumps are the probability of failure on demand 


and rate of failure per unit of running time. Different approaches to 
aggregating the data are presented, and failure parameters are esti- 
mated under each approach. Common cause failures are identified, 
and beta factors are calculated for pumps in some systems. Repair 
man-hours data are used to estimate a repair time distribution, and 
the unavailability of pumps in different systems due to repair after 
failure is calculated. 


5058 (EPRI-NP—2610) Boiling heat transfer in a 
eccentric annulus. Final report. Bankoff, S.G.; 


narrow 

Tankin, R.S.; Yuen, M.C.; Johnston, B.S.; Kozawa, Y.; 
Sharon, A. (Northwestern Univ., Evanston, IL (USA). 
a 229p. NTIS, PC 


Dept. of Chemical Engineering). 
Al1/MF AO1. Order Number DE8 


crevice formed by a heated tube and drilled tube support plate 
(TSP) in a pressurized water reactor recirculating steam generator. 
It was desired to explore the conditions required for the formation 
and maintenance of a dry region. Water at 100 psia (0.69 MPa) was 
circulated through the crevice. The flow rate, inlet enthalpy, heat 
flux, and diametral crevice dimension were varied. Visual observa- 
tions and tube wall temperature measurements were obtained and 
compared to synthesize a description of the crevice boiling process- 
es. It was determined that a stable dry patch exists about a line of 
contact between tube and TSP above a wall superheat of 3 to 5°F 
(2 to 3°C). Changes in flow rate and inlet enthalpy have little effect 
on the patch extent and contact line . However, sepa- 
rating the tube and TSP by about 0.001 in (0.025 mm) allows the 
dry patch to be rewet. An approximate semi-theoretical model was 
proposed to describe the extent of the dry patch and the resulting 
steady tube wall temperature profile. 


program plan progress 
report. Kurdziel, E.P.; Negin, C.A.; Wadsworth, F.L.; 
Walker, R.S.; Worku, G. (International Energy Associates 
Ltd., Washington, DC (USA)). Sep 1982. 187p. NTIS, PC 
A09/MF A01. Order Number DE83900153. 

Portions of document are illegible. 

A five-year program plan is developed for collecting, re- 
cording, and interpreting information from in-situ and laboratory 
examinations of mechanical components exposed to accident and 
post-accident conditions at TMI-2. The information is intended to 
aid the recovery program and improve reactor design, operation, 
and safety. Components are listed by priority in terms of value to 
the industry and rough cost estimates for implementation are made. 
Among the top priority components are the polar crane, control 
rod drive, reactor coolant pumps and motors, and several valves. 
The status of recovery and examination of two lead components, 
mechanical snubbers and reflective insulation is presented. 


5060 (EPRI-NP—2681) Evaluation of cobalt sources in 
Westinghouse-designed three- and four-loop plants. Final 
report. Bergmann, C.A. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Nuclear Technology Div.). Oct 1982. 
135p. NTIS, PC AO7/MF AOl. Order Number 
DE83900563. 

Portions of document are illegible. 

Sources of cobalt input in two typical Westinghouse-de- 
signed three- and four-loop plants are identified. Quantification of 
the sources was based on a detailed analysis of the construction ma- 
terials. The best available information was used to establish the cor- 
rosion and wear release rates. This analysis concludes that approxi- 
mately 70% of the cobalt input arises from corrosion release of In- 
conel steam generator tubing. Corrosion and wear of high-cobalt 
alloys account for about 25%. Recommendations are made con- 
cerning cobalt reduction options based on a cost-benefit analysis. 


5061 (EPRI-NP—2683) Thermal-hydraulic analysis of 
the Westinghouse Model 51 steam generator. Final report. 
Carver, M.B. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Oct 1982. 296p. D. 
Order Number DE83900532. 

Portions of document are illegible. 
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Results of a thermal-hydraulic analysis of the Westinghouse 
Model 51 recirculating steam generator are presented and discussed 
for operating conditions at 100%, 50% and 20% of nominal power. 
The analysis was performed using the THIRST code, which incor- 
porates a three-dimensional, steady state homogeneous two-phase 
flow model. The methodology, assumptions and empirical correla- 
tions which were used in THIRST are discussed briefly. Quantita- 
tive results from the code are given for each power level in tabular 
and graphical form. These include parameters characterizing over- 
all performance of the unit and complete local details of the flow 
field. 


5062 (EPRI-NP—2689) Tests of types 51A and 51M 
steam generators at Bugey 4 and Tricastin 1 nuclear power 
plants. Final report. Procaccia, H.; David, J.; de Penguern, 
L.; Hamon, P.; Wazzan, A.R. (Electricite de France, 93 - 
Saint-Denis). Oct 1982. 177p. NTIS, PC A09/MF AOl1. 
Order Number DE83900524. 

Portions of document are illegible. 

Following some incidents on a number of US steam gener- 
ators (SGs), alterations were made to the Westinghouse SGs of 
series 51 installed on the EDF 900 MW units. To check the merits 
of these alterations and to better understand the operation of this 
equipment, a series of tests were run on SG No. 14 of Bugey 4 and 
No. 20 of Tricastin 1 nuclear units. The tests results are described. 


5063 (EPRI-NP—2690) Evaluation of nonchemical de- 
contamination techniques for use on reactor coolant systems. 
Gardner, H.R.; Allen, R.P.; Polentz, L.M.; Skiens, W.E.; 
Wolf, G.A. (Quadrex, Richland, WA (USA)). Oct 1982. 
204p. NTIS, PC Al0/MF AOl. Order Number 
DE83900565. 

The objective of this work is to describe, characterize, and 
evaluate a number of decontamination techniques that could be ap- 
plied to the cleaning of fuel debris and corrosion products from re- 
actor coolant systems and components. Excluded from considera- 
tion are the traditional or common chemical decontamination tech- 
niques. The information developed for each technique includes: 
theory of operation, methods of application, accessibility require- 
ments, remote operation capability, state of development, previous 
applications, decontamination effectiveness, corrosion problems 
during and after decontamination, material removal, radiological 
and industrial safety, cost, post-decontamination cleanup, need for 
post-decontamination surface treatment, waste generation and dis- 
posal, and redistribution of contamination. The techniques treated 
are: Mechanical Methods; High-Pressure Water (< 20,000 psi); Ul- 
trahigh-Pressure Water (> 20,000 psi); Abrasive Cleaning; Vibra- 
tory Finishing; Ultrasonics; High-Pressure FREON Cleaning; Elec- 
tropolishing; Alternative Electrolyte Techniques; Steam/Hot Water 
Cleaning and Two-Phase Mixtures; Decontamination Foams, Gels, 
and Pastes; Strippable Decontamination Coatings; Reflux Decon- 
tamination; Dry Ice Blasting; Electrochemically-Activated Solu- 
tions; Molten Salt Methods; and Thermal Erosion. 


5064 (EPRI-NP—2698-CCM-Vol.1) ATHOS: a comput- 
er program for thermal-hydraulic analysis of steam gener- 
ators. Volume 1. Mathematical and physical models and 
method of solution. Singhal, A.K.; Keeton, L.W.; Spalding, 
D.B.; Srikantiah, G.S. (CHAM ‘of North America, Inc., 
Huntsville, AL (USA); Electric Power Research Inst., Palo 
Alto, CA (USA). Nuclear Power Div.). Oct 1982. 169p. 
NTIS, PC A08/MF AO1. Order Number DE83900527. 

ATHOS (Analysis of the Thermal Hydraulics of Steam Gen- 
erators) is a computer code developed by CHAM of North Amer- 
ica Incorporated, under the contract RP 1066-1 from the Electric 
Power Research Institute, Palo Alto, California. ATHOS super- 
sedes the earlier code URSULA2. ATHOS is designed for three- 
dimensional, steady state and transient analyses of PWR steam gen- 
erators. The current version of the code has been checked out for: 
three different configurations of the recirculating-type U-tube steam 
generators; the homogeneous and algebraic-slip flow models; and 
full and part load operating conditions. The description of ATHOS 
is divided into four volumes. Volume 1 includes the mathematical 
and physical models and method of solution. 


5065 (EPRI-NP—2711) Prevention of wear problems in 
PWR steam generators - an annotated bibliography. Final 
Conn, A.F. (Hydronautics, Inc., Laurel, MD 
(USA)). Oct 1982. —* NTIS, PC A04/MF AOl1. Order 
Number DE839005 
Specific wear Saibialiae which may be among the initiat- 
ing causes for loss of tube integrity in the steam generators of pres- 
surized water reactors (PWR) are reviewed. These mechanisms are: 
solid particle impact erosion, liquid droplet impact erosion, cavita- 
tion erosion, fretting, erosion-corrosion, and other electro-chemical 
phenomena. The reviews, in the form of annotated bibliographies, 
focus on studies which involved either materials and/or geometries 
and operating conditions relevant to PWR steam generators. The 
objective of this study was to provide a state-of-the-art documenta- 
tion of the literature on wear mechanisms - thus enabling either a 
researcher, vendor, or utility to more readily locate further infor- 
mation about his specific concerns. 


5066 (GAO/EMD—82-106) Financial community's per- 
ceived impacts which could result from default or successful 
legal challenge by participants in Washington Public Power 
Supply System Nuclear Project Nos. 4 and 5. (General Ac- 
counting Office, Washington, DC (USA). Energy and Min- 
erals Div.). 2 Jul 1982. 10p. General Accounting Office, PO 
Box 6015, Gaithersburg, MD 20760. 

Views and opinions were gathered from financial experts on 
the possible financial impacts and consequences that a Supply 
System bond default or successful legal challenge could have on 
the region’s future ability to raise capital. Information is presented 
concerning power development in the Northwest; termination of 
WNP-4 and WNP-5 reactors; impact and consequences of default; 
and impact of successful legal challenge to take or pay contracts. 


5067 (GEND—019) Examination results of the Three 
Mile Island radiation detector HP-R-213. Mueller, J.M. 
(Sandia National Labs., Albuquerque, NM (USA)). Nov 
1982. Contract AC07-761D01570. 32p. NTIS, PC A03/MF 
A01. Order Number DE83002765. 

Area radiation detector HP-R-213 was removed from the 
Three Mile island containment building on May 28, 1981. The de- 
tector apparently failed at the time of the hydrogen burn, and after- 
wards indicated radiation levels of less than 0.1 mR/h. This report 
discusses the cause of failure, detector radiation measurement char- 
acteristics, and our estimates of the total gamma radiation dose re- 
ceived by the detector electronics. 


5068 (GEND—023) Vitrification process for the volume 
reduction and stabilization of organic resins. Buelt, J.L. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Oct 1982. 
Contract AC07-761D01570. 28p. NTIS, PC A03/MF AO1. 
Order Number DE83002730. 

Pacific Northwest Laboratory has completed a series of ex- 
perimental tests sponsored by the US Department of Energy 
(DOE) to determine the feasibility of incinerating and vitrifying or- 
ganic ion-exchange resins in a single-step process. The resins used 
in this study were identical to those used for decontaminating auxil- 
iary building water at the Three Mile Island (TMI) Unit 2 reactor. 
The primarily organic resins were loaded with nonradioactive iso- 
topes of cesium and strontium for processing in a pilot-scale, joule- 
heated glass melter modified to support resin combustion. The feas- 
ibility tests demonstrated an average process rate of 3.0 kg/h. 
Based on this rate, if 50 organic resin liners were vitrified in a six- 
month campaign, a melter 2.5 times the size of the pilot scale unit 
would be adequate. A maximum achievable volume reduction of 
91% was demonstrated in these tests. 


5069 (INIS-mf—7217, pp vp) Topic 1. Steels for light 
water reactor pressure vessels. Brumovsky, M.; Brynda, J.; 
Kepka, M.; Barackova, L. (Skoda, Plzen (Czechoslovakia)); 
Vacek, M.; Havel, S. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)); Cukr, B.; Protiva, K.; Petrman, I. 
(Spojene Ocelarny, Kladno (Czechoslovakia)); Tvrdy, M. 
1980. (In Czech). NTIS (US Sales Only), PC A08/MF AO1. 

From Conference on materials problems of light water reac- 
tors; Vsetin, Czechoslovakia (10 Jun 1980). 
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Part 1 of the Proceedings consists of papers on the criteria 
for the selection and comparison of the properties of steel for pres- 
sure vessels and on the metallurgy of the said steels, the selection of 
suitable material for internal tubing systems, the manufacture of 
high-alloy steels for WWER components, the mechanical and met- 
allurgical properties of steel 22K for WWER 440 pressure compo- 
nents, and of steel 10OMnNi2Mo for the WWER primary coolant 


circuit, and the metallographic assessment of steel OKh18N10T. 
G.P.). 


5070 (INIS-mf—7228) Homogeneous model of steam 
generator to simulate operational transients and accidents in 
PWR nuclear power plants. de Souza, A.L. (Instituto Militar 
de Engenharia, Rio de Janeiro (Brazil)). Jul 1981. 176p. (In 
Portuguese). NTIS (US Sales Only), PC A09/MF AOI. 
Order Number DE82702848. 


Thesis. 

GEVAP - A digital computer code was developed to simu- 
late the thermodynamic transient behaviour of steam generators. 
The steam generator is divided in heating sections. In each section, 
the conservation equations of mass and energy are integrated nu- 
merically, using a predictor-corrector method. As good results 
were obtained, as compared to transients simulated using more de- 
tailed codes, it is concluded that GEVAP can be included as the 
steam generator module of a more complete systems simulation 
code for PWR’s. 


5071 (JEN—515) CARMEN system: a code block for 
neutronic PWR calculation by diffusion theory with spacede- 
pendent feedback effects. Ahnert, C.; Aragones, J.M. (Junta 
de Energia Nuclear, Madrid (Spain)). 1982. 92p. (In Eng- 
lish). NTIS (US Sales Only), PC AO5/MF AOI. Order 
Number DE82702927. 

The CARMEN code (theory and user’s manual) is de- 
scribed. This code for assembly and core calculations uses diffusion 
theory (Citation), with feedback in the cross sections by zone due 
to the effects of burnup, water density, fuel temperature, Xenon 
and Samarium. The burnup calculation of a full cycle is solved in 
only an execution of Carmen, and in a reduced computer time. 


5072 (KFK—3278, pp 125-133) Calculation on the ac- 
tivity inventory of spent fuels of the SNR-300, Super Phenix 
and PWR Biblis. Wiese, H.W.; Fischer, U.; Krieg, B.; Kues- 
ters, H.; Shi, S. Mar 1982. (In German). NTIS (US Sales 
Only), PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

For the fast reactors SNR300 and Super Phenix and the 
PWR Biblis radioactivities and decay heat inventories together with 
the neutron emission in burnt fuels are calculated. For the LMFBR 
results are averaged over core and axial blankets. Karlsruhe acti- 
nide data are used in the KORIGEN code. With a mean core 
burnup of 57 and 63 GWd/tHM for the SNR300 and the Super 
Phenix, respectively, and 33 GWd/tHM for the Biblis fuel the cor- 
responding fuel element radioactivities/tHM 1 year after discharge 
behave as 1.75:1.92:1 in case of LMFBR charged with LWR-Pu. 
For heat release and neutron emission ly after discharge the ratios 
1.5:2.1:1 and 2.3:7.3:1 are found. Assuming fuel reprocessing ly and 
Ty after discharge for LMFBR and PWR fuels, resp., radioactivities 
etc. are presented in tables and diagrams. 


5073 (NUREG/CR—2720) Analysis of the performance 
of the Westinghouse reactor vessel level indicating system for 
tests at semiscale. Hardy, J.E.; Miller, G.N. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1982. Contract W-7405-ENG- 
26. 62p. (ORNL/T M—8336). — PC A04/MF AOI - 
PO. Order Number DE83001598 

The Westinghouse Reactor Vessel Level Indicating System 
(RVLIS), a differential pressure level measurement system, was 
tested at SEMISCALE. This report contains the analyses of these 
tests and the conclusions of these analyses. The tests performed in- 
cluded small break and intermediate break tests. Also, frequency re- 
sponse and natural circulation tests were run and analyzed. The 
RVLIS always indicated a level less than the two phase froth level. 
The RVLIS output in early small break tests indicated a level 200 
cm greater than actual collapsed liquid level. This discrepancy was 
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caused by structural differences between SEMISCALE and a Wes- 
tinghouse reactor. Once modifications were made so that SEMIS- 
CALE better simulated a Westinghouse PWR, the maximum differ- 
ence between RVLIS and SEMISCALE instrumentation was 30 
cm or 3% which is less than the stated uncertainty of the Westing- 
house RVLIS. 


5074 (SAAS—289) Calculation of the permissible pow 

of WWER type reactors. Hoehn, J.; Mertins, M. (Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic = 1982. 15p. (In German). 
(CONF-8109176—1). S (US Sales Only), PC A02/MF 
A01. Order Number DE82702849. 


From 11. symposium on nuclear technology; Pacs, Hungary 


(10 Sep 1981). 

The jure approved by the SAAS for establishing per- 
missible modes of operation of WWER reactors are explained. The 
permissible reactor power is determined by the licensee of the re- 
spective reactor block on the basis of plant status and campaign. 


5075 (WCAP—10180-Vol.2) Zorita research and devel- 
opment program. Volume 2: data summary. Balfour, M_G.; 
Roberts, E.; DeQuidt, E.; Blanc, P. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Nuclear Energy Systems 
Div.). Sep 1982. 477p. Dep. NTIS (US Sales Only), MF 
A01i. Order Number DE83002274. 

This report is a supplement to Volume 1 of WCAP-10180, 
Zorita Research and Development Program: Final Report. It pro- 
vides a compilation of fuel rod power histories, dimensional meas- 
urements (as-fabricated and post-irradiation) and coolant chemistry 
data for Cycles 1, 2 and 3 of the Zorita core. The power histories 
are detailed enough for computer modeling studies. They are ac- 
companied by a listing of input parameters (dimension, enrichment, 
internal void volume, etc.) for each individual fuel rod. Other post- 
irradiation data, such as fission gas release, clad and fuel metallog- 
raphy, etc., are presented in the Final Report together with appro- 
priate as-fabricated data. 


5076 Steam purity PWRs. Hopkinson, J. EPRI 
(Electric Power Research ane Journal; 7: No. 8, 22- 
28(Oct 1982). 

Impurities enter the secondary loop of the PWR through 
both makeup water from lake or well and cooling-water leaks in 
the condenser. These impurities can be carried to the steam gener- 
ator, where they cause corrosion deposits to form. Corrosion prod- 
ucts in steam are swept further through the system and become 
concentrated at the point in the low-pressure turbine where steam 
begins to condense. Several plants have effectively reduced impuri- 
ties, and therefore corrosion, by installing a demineralizer for the 
makeup water, a resin-bed system to clean condensed steam from 
the condenser, and a deaerator to remove oxygen from the water 
and so lower the risk of system metal oxidation. 5 references, 1 
figure. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 3908, 4254, 4255, 5046, 5097, 5102, 5103, 
5111, 5114, 5115, 5116, 5118, 5121, 5122, 5125, 5126, 5127, 5128, 5129, 5130, 
520. 


5077 (AREAEE—238) Natural-uranium metallic fuel 
elements fabrication and operating experience. Hammad, 
F.H.; Abou-Zahra, A.A.; Sharkawy, S.W. (Atomic Energy 
Establishment, Inshas (Egypt). Dept. of Metallurgy). 1980. 
50p. Dep. NTIS (US Sales Only), MF A01. Order Number 
DE82905486. 

Portions of document are illegible. 

The main reactor types based on natural uranium metallic 
fuel element, particularly the early types, are reviewed in this 
report. The reactor types are: graphite moderated air cooled, 
graphite moderated gas cooled and heavy water moderated reac- 
tors. The design features, fabrication technology of these reactor 
fuel elements and the operating experience gained during reactor 
operation are described and discussed. The interrelation between 
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operating experience, fuel design, and fabrication was also discussed 
with emphasis on improving fuel performance. 


5078 (CONF-821033—2) Automated-process gas-chro- 
matograph system for use in accelerated corrosion testing of 
HTGR core-support posts. R.E.; Herndon, P.G. 
(Oak Ridge National Lab., TN (USA)). 1982. Contract W- 
7405-ENG-26. 5p. NTIS, PC A02/MF A0O1. Order Number 
DE83001949. 

From Instrumentation Society of American international 
conference; Philadelphia, PA, USA (18 Oct 1982). 

Portions of document are illegible. 

An automated-process gas chromatograph is the heart of a 
gaseous-impurities-analysis system developed for the Oak Ridge 
National Laboratory Core Support Performance Test, at which 
graphite core-support posts for high-temperature gas-cooled fission 
reactors are being subjected to accelerated corrosion tests under 
tightly controlled conditions of atmosphere and temperature. Real- 
istic estimation of in-core corrosion rates is critically dependent 
upon the accurate measurement of low concentrations of CO, CO2, 
CH, He, and O2 in the predominantly helium atmosphere. In addi- 
tion, the capital and labor investment associated with each test puts 
a premium upon the reliability of the analytical system, as excessive 
downtime or failure to obtain accurate data would result in unac- 
ceptable costs and schedule delays. After an extensive survey of 
available measurement techniques, gas chromatography was chosen 
for reasons of accuracy, flexibility, good-performance record, and 
cost. 


5079 Potential applications of helium-cooled high-tem- 
perature reactors to process heat use. Gambill, W.R.; Kasten, 
P.R. (Oak Ridge Natl Lab, Tenn, USA). American Society of 
Mechanical Engineers, [Paper]; 81-WA/NE-11: vp(Nov 1981). 

High-Temperature Gas-Cooled Reactors (HTRs) permit nu- 
clear energy to be applied to processes presently utilizing fossil 
fuels. Promising applications involve cogeneration, thermal energy 
transport using molten salt systems and (in the longer term) chemi- 
cal heat pipes, steam reforming of methane for chemicals produc- 
tion, coal and oil shale liquefaction or gasification, and eventually 
as the energy source for the production of thermochemical hydro- 
gen from water. 10 refs. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 5077 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 4247, 4251, 4258, 4259, 4260, 4261, 4262, 
4263, 4264, 4276, 5072, 5101, 5111, 5112, $113, 5165, 5179, 5180, 5185, 5187, 
5198, 5199, 5200, 5215, 5220, 5233 


5080 (AERE-R—10448) Recommendations for the mod- 
elling of heat conductances across the fuel-cladding interface 
of fast reactor fuel pins. Martin, D.G. (UKAEA Atomic 
Energy Research Establishment, Harwell. Metallurgy Div.). 
Feb 1982. 35p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE82702850. 

Methods for calculating the conductance across the fuel-clad 
interface of a fast reactor fuel pin are developed in a manner which 
enable them to be employed in a pin performance code. Both pel- 
letted and vibro compacted fuel pins are considered. For lightly ir- 
radiated pins, the recommendations are based on those put forward 
by Bridge for thermal reactor pins, which in their turn are based on 
the classical work of Ross and Stoute. When fuel-clad contact 
occurs, allowance is made for closer matching of the surfaces due 
to plastic deformation and creep at the points of contact. Smooth- 
ing of the outer surface of vibro fuel due to sintering is also consid- 
ered. These recommendations apply also to more highly irradiated 
pins, except that an additional factor, due to the build-up of fission 
and corrosion products at the interface, is included. Examples 
which are typical of the irradiation of fast reactor pins under 
normal operating conditions are presented. The numerical results, 
which illustrate that conduction across gas gaps is the major heat 
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transfer mechanism, are in fair agreement with the available experi- 
mental values. These recommendations have now been incorporat- 
ed into the pin performance code FRUMP. 


5081 (BNL-NUREG—31454) Transient simulation of a 
helical-coil sodium/water steam generator. Van Tuyle, G.J.; 
Iwashita, T. (Brookhaven National Lab., Upton, NY (USA); 
Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). 1982. Contract AC02-76CHO00016. 5p. 
(CONF-821103—4). NTIS, PC A02/MF A0O1 - GPO. Order 
Number DE82017288. 

From American Nuclear Society winter meeting; Washing- 
ton, DC, USA (14 Nov 1982). 

The MINET (Momentum Integral Network) code heat ex- 
changer model was used to analyze transient test data provided by 
PNC of Japan. Testing of the MINET model is part of a larger 
effort to facilitate and validate the use of the SSC/MINET code 
for MONSJU plant transient analysis. In MINET, a heat exchanger 
is modeled using one or more representative tubes, with each tube 
consisting of the fluid inside the tube, the tube wall, and the fluid 
outside that is associated with the tube. The heat exchanger tube is 
divided into one or more axial nodes of equal length. Five time de- 
pendent equations are utilized per node, including the wall heat 
conduction equation and donor-cell differenced conservation of 
mass and energy equations for the fluids on both sides of the tube. 
These nodal equations are used to constrain the tube wall tempera- 
ture, fluid mass flow rates, and fluid enthalpies. 


5082 (CNEN-RT/FI—81-29) Irradiation in the PEC re- 
actor of actinide-containing fuel elements. Filacchioni, G.; 
Rossi, F.; Tondinelli, L.; Zamorani, E. (Comitato Nazionale 
per l'Energia Nucleare, Casaccia (Italy). Dipartimento Ri- 
cerca Tecnologica di Base e Avanzata). Nov 1981. 120p. (In 
Italian). NTIS (US Sales Only), PC A06/MF A0Ol1. Order 
Number DE83900295. 

Portions of document are illegible. 

The neutron transmutation of long-lived radioactive wastes 
(actinides) has been demonstrated feasible. Irradiation experiments 
of actinide containing fuel elements are required, if future technol- 
ogies will make possible this transmutation at convenient costs. The 
present work concerns the possibility of utilizing the PEC reactor 
to test the materials behavior during burnup. Calculations are made 
assuming that six fuel pins with 2% actinide content have been 
placed in a fuel element of the core. The results are presented. 


5083 (CNEN-RT/ING—81-17) Improved method for 
calculating turbulent flow heat transfer in central channels of 
gas cooled rod bundles by use of temperature profiles. Cova, 
G.; Martelli, A. (Comitato Nazionale per |'Energia Nu- 
cleare, Bologna (Italy). Dipartimento Reattori Veloci; Bolo- 
gna Univ. (Italy). Facolta di Ingegneria). Nov 1981. 56p. 
NTIS (US Sales Only), PC A04/MF A01. Order Number 
DE83900230. 

Portions of document are illegible. 

The most recent experiments carried out at the Karlsruhe 
Nuclear Center (KfK) at gas cooled rod bundles have shown that 
the computer code SAGAP overestimates the surface rod tempera- 
tures in the central subchannels. This conclusion was also a result 
of the analysis performed with SAGAP at CNEN-DRV for the 6th 
Benchmark Meeting, held at Windscale in 1980, in the frame of the 
Italian activities for the ORCD-NEA GCFR R & D Programme. 
Thus we developed and introduced in SAGAP a mathematical 
model at CNEN-DRV, the use of which allows a much better eval- 
uation of the surface pin temperatures in the mentioned subchan- 
nels. This model is described in detail in the paper. Some compari- 
sons between calculations and measurements are also presented. 16 
figures. 


5084 (CONF-821063—1) Data management for the 
Clinch River Breeder Reactor Plant Project by use of docu- 
ment status and hold systems. Hunt, C.S.; Beck, A.E.; 
Akhtar, M.S. (Westinghouse Electric Corp., Oak Ridge, TN 
(USA). Advanced Reactors Div.). 1982. Contract AC15- 
76CL50003. 20p. NTIS, PC A02/MF A0Ol. Order Number 
DE83000988. 
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From 9. annual American Society of Quality Control nation- 
al energy division conference; Orlando, FL, USA (12 Oct 1982). 
paper describes the development, framework, and scope 
of the Document Status System and the Document Hold System 
for the Clinch River Breeder Reactor Plant Project. It shows how 
data are generated at five locations and transmitted to a central 
computer for processing and storage. The resulting computerized 
data bank provides reports needed to perform day-to-day manage- 
ment and engineering planning. Those reports also partially satisfy 
the requirements of the Project’s Quality Assurance Program. 


5085 (EIR—444) Fast-reactor experiments with thorium 
at the PROTEUS facility. Chawla, R.; Gmuer, K.; Jermann, 
M.; Richmond, R.; Schmocker, U. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). Nov 
1981. 114p. NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE83900240. 

Portions of document are illegible. 

The present experiments were carried out in the zero-energy 
reactor facility, PROTEUS, at EIR. This is essentially a coupled 
system, consisting of a central test zone driven critical by annular 
thermal driver zones. Six different configurations for the central 
fast test zone were considered in the current program, the principal 
fuel/blanket materials used being in the form of rods of 15% PuO2/ 
UOs:, depleted UO2, ThO2 and Th-metal. The first test lattice (Core 
11) corresponded to a normal GCFR core and enabled checks to be 
made for infinite-dilution reaction rates for **Th and *°U in a 
standard fast reactor spectrum. The second test lattice (Core 12) 
had one third of the PuO2/UOz2 fuel rods of Core 11 replaced by 
ThO, rods, simulating a relatively homogeneous introduction of 
thorium into a fast reactor core. Core 13 was a heterogeneous con- 
figuration with a central ThO, blanket zone surrounded by an an- 
nular PuO2/UOz zone. The fourth test lattice was again a heteroge- 
neous configuration but with an axial ThO2 blanket. Cores 15 and 
16, the last two test zones, were similar to Cores 13 and 14, respec- 
tively, but with Th-metal replacing ThO2. 


5086 (HEDL-SA—2609-FP) Thermal stratification in 
the FFTF heat transport piping following reactor scram. 
Beaver, T.R.; Nutt, W.T. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1982. Contract AC06- 
76FF02170. 6p. (CONF-820609—77). NTIS, PC A02/MF 
A01. Order Number DE83000481. 

From American Nuclear Society annual meeting; Los Ange- 
les, CA, USA (6 Jun 1982). 

Portions of document are illegible. 

No evidence of thermal stratification was observed in FFTF 
piping following scram to pony motor. Test results for the primary 
loop hot leg piping following scram to natural circulation flow 
show anomalously long transport times, piping top to bottom tem- 
perature differences and the thermal buoyancy parameter test indi- 
cated that thermal stratification should be significant. Thermal 
stratification does occur in the FFTF primary hot leg piping and 
could be expected to occur in other situations where the 
Richardson’s Number exceeds the stratification threshold. It can 
affect transient thermal head development by distorting piping flow 
and temperature distributions from that obtained by one-dimension- 
al calculations. For the FFTF, however, the impact is not signifi- 


cant in terms of piping stresses or peak core temperature following 
scram. 


5087 (JAERI-M—9743) Burn up calculation applied to 
the NEACRP fast breeder benchmark. Appendix: tables of 70 
and 25 group cross sections for actinide and F.P. Nakagawa, 
Masayuki; Yoshida, Hiroyuki. (Japan Atomic Energy Re- 
search Inst., Tokyo). Oct 1981. 132p. NTIS (US Sales 
Only), PC A07/MF A01. Order Number DE82702926. 

The burn-up calculations have been performed for the 
NEACRP fast breeder benchmark. The calculated core parameters 
are based on the proposal at the NEACRP meeting due to Hammer 
(CEA). The present calculations have been perfomed basing on 
JENDL-2 (Japanese Evaluated Nuclear Data Library) instead of 
JENDL-1 which was used for the previous international compari- 
son calculation of a large LMFBR. The core parameters of the 
fresh core have been recalculated using JENDL-2 in order to 
enable direct comparison with those of the end-of-cycle core. The 
effective microscopic cross sections for fresh core elements have 
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been obtained with use of the ESELEMS code in 25 groups by 
weighting with a fundamental mode fine spectrum. Those of F.P. 
and Actinide nuclides have been generated by using the PROF- 
GROUCH-G2 code by weighting with 1/E and fission spectrum. 
The calculations based on the seventy group constants set 
(JENDL-2B-70) have been performed for a comparison. The burn- 
up calculations have been performed in R-Z geometry by the diffu- 
sion theory code PHENIX. The irradiated fuel composition have 
been obtained at the end of-cycle of the inner core zone 1 by using 
the zero dimensional burn-up code, FPG S-3. The final report has 
been submitted to Hammer and intercomparison of solution will be 
made at NEACRP. Tables of group cross sections for Actinides 
and F.P. are shown in Appendixes. 


5088 (KFK—3278, pp 6-13) KNK-II fuel elements and 
their operational behavior. Mayer, H.; Richard, H. Mar 1982. 
(In German). NTIS (US Sales Only), PC A09/MF A01. 

From Seminar on technological questions of the breeder fuel 
cycle; Karisruhe, F.R. Germany (15 Oct ct 

Design, fabrication, au for operation and the oper- 
ation itself signify for the project partners involved the step from 
an research and development program to the procurment of a 
larger number of fuel subassemblies for a nuclear power plant. Al- 
though priority is given to experience, those assemblies 
have to be part of the long-term fuel development program. The 
first fast core of the KNK-II has reached a residence time of 273 
efpd corresponding to a peak burnup of 65.000 MWd/tsub(HM) in 
5 assemblies. By such, the originally planned target of 255 efpd has 
already been exceeded; the authorization for an operation up to 355 
efpd has been granted. The extended periods of operation at 100% 
load as well as the reached burnup prove that the two fuel pin de- 
fects (in two assemblies one pin each) do not have any systematic 
origin. 


5089 eae pp 56-82) Dismantling and post-irra- 
diation e of the two first defective fuel pins of the 
KNK-II, Enderlein, H: Kathol, W. Mar 1982. (In German). 
NTIS (US Sales Only), PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

The report contained the dismantling and the post irradiation 
examination of the two first defective fuel elements of the KNK II- 
reactor. The construction of the dismantling device and the process 
of dismantling of the fuel elements are described. The main aim of 
the examination of the fuel pins is to find the defective pin and to 
establish the cause of the pin damage. The most important steps for 
this are shown, also a few of the results. Finally improvements to a 
planned second dismantling device are described. 


5090 (KFK—3278, pp 134-141) Localization of failed 
fuel pins in fuel element clusters and repair of breeder fuel 
elements. Deckers, H.; Drexler, H.; Reiser, H. Mar 1982. (In 
German). NTIS (US Sales Only), PC A09/MF A0O1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

A method of repairing breeder fuel elements containing de- 
fective single pins is described. The principle of measuring the in- 
ternal pin pressure is proposed for detection of the defective pins. 
This technique can be applied within the complete fuel subassem- 
bly. The fuel pins are equipped with bellows pressure transducers 
within which an iron core is moved under the impact of the fission 
product gas pressure. A leak in the pin causes the iron core to 
return to its initial position. The position of the iron core relative to 
the outer pin contour is measured by inductive transmission. Some 
first preliminary tests have shown this method of detection to be 
capable of detecting pin defects already at subassembly burnups 
below 10 MWd/kg. A concept is proposed for the technical design 
of a test and repair facility in a hot cell. 


5091 (KFK—3278, pp etl oe for under- 
water repair of LWR fuel elements and their application in 
the disassembly of KNK fuel elements. Knecht, K. Mar 1982. 
(In German). NTIS (US Sales Only), PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 
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Repair procedures for fuel assemblies, with the objective to 
replace defective fuel rods, have been developed for PWR and 
BWR plants since 1970. The work is carried out in the spent fuel 
pits of the nuclear power plants using underwater techniques. The 
objective to disassemble the fast breeder fuel assemblies of KNK II 
and afterwards pack the fuel rods into cans allows the use of work- 
ing steps taken from the approved repair procedure and applied 
analogously to the new task. This report contains a description of 
the PWR-Fa repair procedure as well as the procedure for the dis- 
assembling of the fast breeder fuel assembly. 


(KFK—3278, pp 157-164) Conceptual study on 
the | interim underwater storage of KNK-II fuel elements. Wa- 
singer, K. Mar 1982. (In German). NTIS (US Sales Only), 
PC A09/MF AOl. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

For the intermediate storage of KNK II-fuel in water, 
Kraftwerk Union AG designed a ‘wet storage facility for KNK II- 
fuel’ by order of Kernforschungszentrum Karlsruhe. This wet stor- 
age facility is designed as At Reaktor (AR) storage by what the ex- 
isting infrastructure of KNK II and KfK can be used. The storage 
of the fuel elements takes place in one storage pool equipped with 
compact storage racks. The maximum storage capacity is 10 cores 
of the KNK II. Cooling of the pool water is performed by a cool- 
ing system with natural recirculation which transfers the decay heat 
to the surrounding air. 


5093 (KFK—3278, pp 165-172) Conceptual design for 
interim storage of KNK II-fuel elements in a block storage 
facility. Arntzen, P.; Gasch, A. Mar 1982. (In German). 
NTIS Sus Sales Only), PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

The storage facility is used for aircooled interim storage of 
irradiated KNK II-fuel elements from 10 reactor core-exchanges. 
The elements are canned before they are introduced into the stor- 
age facility. The heat produced by these elements is dissipated to 
the atmosphere via an indirect aircooling system. This cooling 
system is inherent safe and selfregulating. All codes, standards and 
regulations, relevant for design, are taken into consideration. The 
storage facility will be constructed on the KNK-site. The storage 
plant contains an extreme load influence from outside-safe storage 
part and a non extreme load influence from outside-safe reception 
and utility-part. 


5094 (KFK—3278, pp 173-183) Concept on the interim 
storage of KNK-2 spent fuel elements in transport or storage 
containers. Bergmann, W.; Dries, G.; Laug, R. Mar 1982. 
(In German). NTIS (US Sales Only), PC A09/MF AO1. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

The intented side for a container store is an area on the KfK 
premises. The immediate vicinity of the KNK II reactor was 
chosen in order to use the infrastructure, the physical protection 
and nuclear surveillance of that reactor. Delivery of the total of 
315 fuel elements (= 10 core loads) for storage will occur biannual- 
ly over a period of 20 years. It is proposed to load the containers 
with a mixture of 7 encapsulated fuel elements, of which a maxi- 
mum of 2 will be test elements. The container is designed to pre- 
vent the release of radioactive materials and to guarantee subcriti- 
cality and the removal of decay heat in all possible incidents. The 
dose rate at the surface of the container is less than 20 mrem/h. 
Removal of the decay heat is assured by natural convection. The 
containers will be checked individually for leaktightness. A collec- 
tive conduit keeps the KNK control room informed about the stor- 
age conditions. The storage buildings is divided into two main 
areas: the storage area, containing the 45 transport and storage con- 
tainers positioned vertically by means of a 400 kN gantry crane, 
and the container reception area, containing the lorry entrance, the 
maintenance room, the measuring laboratory, and an installation 
room. The storage area is a control area, and the container recep- 
tion area a surveillance area. 
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(RRC—50) one gg of pin/plate sodium- 
void reactivity measurements in the fast critical assembly 
ZPPR-5A using RRC codes and data system. Ganesan, a 
Singh, R.S.; Lee, S.M.; Rao, J.V.M.; Ramanadhan, M 
Gopalakrishnan, Vis Venkatesan, R. (Reactor Rieceak 
Centre, Kalpakkam " (India)). 1981. 2ip. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE83900368. 

A brief description of different methods followed in different 
laboratories for the predictions of sodium void reactivity effect in 
fast critical assemblies is first presented. A code system that has 
been developed at RRC to reliably predict sodium void reactivity 
effect to be used in the safety analysis of fast breeder power reac- 
tors is then described. The basic formulation used for the prepara- 
tion of cell averaged broad group cross sections involves the use of 
collision probability methods for the treatment of spatial heteroge- 
neity and Tone’s method for the treatment of resonance heteroge- 
neity. The code system has options to treat the anisotropic diffusion 
effects in both pin and plate type cells. Using this code system and 
the multigroup cross section set available at RRC, an analysis of 
pin/plate sodium voiding experiments in ZPPR-5A assembly has 
been made. The pin voiding experiments as well as the plate void- 
ing experiments are well predicted by our codes and data system. 


5096 Nuclear-radiation-actuated valve. Christiansen, 
D.W.; Schively, D.P. (to Dept. of Energy). US Patent Ap- 
plication 340,621. 19 Jan 1982. 15p. Contract AC06- 
76FF02170. 

The present invention relates to a breeder reactor blanket 
fuel assembly coolant system valve which increases coolant flow to 
the blanket fuel assembly to minimize long-term temperature in- 
creases caused by fission of fissile fuel created from fertile fuel 
through operation of the breeder reactor. The valve has a valve 
first part (such as a valve rod with piston) and a valve second part 
(such as a valve tube surrounding the valve rod, with the valve 
tube having side slots surrounding the piston). Both valve parts 
have known nuclear radiation swelling characteristics. The valve’s 
first part is positioned to receive nuclear radiation from the nuclear 
reactor’s fuel region. The valve’s second part is positioned so that 
its nuclear radiation induced swelling is different from that of the 
valve’s first part. The valve’s second part also is positioned so that 
the valve’s first and second parts create a valve orifice which 
changes in size due to the different nuclear radiation caused swell- 
ing of the valve’s first part compared to the valve’s second part. 
The valve may be used in a nuclear reactor’s core coolant system. 
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REFER ALSO TO CITATION(S) 5213 


5097 (NUREG—0020-Vol.6-No.6) Licensed operating 
reactors: status summary report, data as of May 31, 1982. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Resource Management). Jun 1982. 374p. NTIS, 
PC A16/MF A0O1. Order Number DE83900350. 

The US Nuclear Regulatory Commission’s monthly LI- 
CENSED OPERATING REACTORS Status Summary Report 
provides data on the operation of nuclear units as timely and accu- 
rately as possible. This report is divided into three sections: the first 
contains monthly highlights and statistics for commercial operating 
units, and errata from previously reported data; the second is a 
compilation of detailed information on each unit, provided by NRC 
Regional Offices, IE Headquarters and the Utilities; and the third 
section is an appendix for miscellaneous information such as spent 
fuel storage capability, reactor years of experience and non-power 
reactors in the United States. 


5098 (NUREG—0030-Vol.6-No.2) Nuclear power plants: 
construction status report, data as of 6/30/82. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Re- 
source Management). Oct 1982. 164p. NTIS, PC A08/MF 
A01 - GPO. Order Number DE83900166. 

This report is compiled by the Nuclear Regulatory 
Commission's Office of Resource Management to provide informa- 
tion necessary for monitoring progress of all nuclear power plants 
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which have Construction Permits. The report includes data from 
utilities sponsoring the construction, as well as from NRC's Office 
of Inspection and Enforcement. This data is used to synchronize 
the licensing process with predicted fuel load dates for this central 
Federal Government presentation of commercial reactor construc- 
tion. 


(NUREG—0040-Vol.6-No.3) Licensee, contractor, 
“a vendor inspection status report. Quarterly report, July 
1982-September 1982. (Nuclear Rega Regulatory Commission, Ar- 
lington, TX (USA). Region IV). Oct 1982. 243p. NTIS, PC 
Al11/MF AOl1 - GPO. Order Number DE83900285. 
Licensees, contractors, and vendors each participate in a 
quality verification process in accordance with NRC rules and reg- 
ulations. This document includes status reports on inspection results 
and (violations, nonconformances, unresolved items, and other find- 
ings or comments) on nuclear facilities throughout the country. 
(DLC) 


5100 (NUREG—0485-Vol.4-No.9) Systematic evaluation 
program: status summary report. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Resource Man- 
agement). 30 Sep 1982. 93p. NTIS, PC AOS/MF AOl1 - 
GPO. Order Number DE83900168. 

The status of safety evaluation issues is reviewed for the fol- 
lowing reactors: Big Rock Point reactor; Dresden-1 reactor; Dres- 
den-2 reactor; Ginna-1 reactor; Connecticut Yankee reactor; 
LACBWR reactor; Millstone-1 reactor; Oyster Creek-1 reactor; 
Palisades-1 reactor; San Onofre-1 reactor; and Rowe Yankee reac- 
tor. 


5101 (NUREG—0580-Vol.11-No.9) Regulatory _licens- 
ing. Status summary report. Nuclear power plants data for de- 
cisions (Blue Book), August 17-September 15, 1982. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Resource Management). Sep 1982. 70p. NTIS, PC A04/MF 
AO0l - GPO. Order Number DE83900119. 

This management report, regulatory licensing status sum- 
mary report, is designed to provide the necessary information for 
controlling the progress of review processes for central station nu- 
clear reactor applications. Section I of this edition consists of the 
three summary of accomplishments, the new application forecast 
for OL’s and CP’s, and an abbreviation key. Section II represents 
the main body of the report and consists of the facility information. 
All OL’s are listed first, followed by CP's, standard design reviews, 
other reviews, and finally, a non-power reactor summary. Each 
project consists of general facility data, current status for all phases 
of the review, and targeted and actual completion dates for all key 
milestones in the review. 


5102 (NUREG—0748-Vol.2-No.8) Operating reactors li- 
censing actions summary. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Resource Management). 
Sep 1982. 350p. NTIS, PC A15/MF A0Ol - GPO. Order 
Number DE83900101. 

Portions of document are illegible. 

The operating reactors licensing actions summary is designed 
to provide the management of the Nuclear Regulatory Commission 
(NRC) with an overview of licensing actions dealing with operat- 
ing power and nonpower reactors. These reports utilize data col- 
lected from the Division of Licensing in the Office of Nuclear Re- 
actor Regulation and are prepared by the Office of Management 
and Program Analysis. This summary report is published primarily 
for internal NRC use in managing the operating reactors licensing 
actions program. Its content will change based on NRC manage- 
ment informational requirements. 


5103 (NUREG—0748-Vol.2-No.9) Operating reactors li- 
censing actions summary. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Resource Management). 
Oct 1982. 355p. NTIS, PC Al6/MF A0Ol - GPO. Order 
Number DE83900309. 

Portions of document are illegible. 

The operating reactors licensing actions summary is designed 
to provide the management of the Nuclear Regulatory Commission 
(NRC) with an overview of licensing actions dealing with operat- 
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ing power and nonpower reactors. These utilize data col- 
lected from the Division of Licensing in the Office of Nuclear Re- 
actor Regulation and are prepared by the Office of Management 
and Program Analysis. This summary report is published primarily 
for internal NRC use in managing the operating reactors licensing 
actions program. Its content will change based on NPC manage- 
ment informational requirements. 


5104 (NUREG—0750-Vol.15-No.5) Nuclear Regulatory 
Commission issuances, May 1982. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Technical In- 
formation and Document Control). 1982. = NTIS, PC 
A13/MF AO01 - GPO. Order Number DE83900109. 

This report includes the issuances received during the speci- 
fied period from the Commission, the Atomic Safety and Licensing 
Appeal Boards, the Atomic Safety and Licensing Boards, the Ad- 
ministrative Law Judge, the Directors’ Decision, and the Denials of 
Petitions for Rulemaking. 


5105 (NUREG—0793-Suppl.2) Safety evaluation report 
related to the operation of Midland Plant, Units 1 and 2. 
Docket Nos. 50-329 and 50-330, Consumers Power 

(Nuclear Regulatory Commission, Washington, DC (USA ). 
Office of Nuclear Reactor Re; ). Oct 1982. 167p. 
NTIS, PC A0&/MF AOl - G $9.50. Order Number 
DE83900130. 

Portions of document are illegible. 

This report supplements the Safety Evaluation Report relat- 
ed to the Operation of Midland Plant, Units 1 and 2 (SER) 
(NUREG.-0793) issued in May 1982 by the Office of Nuclear Reac- 
tor Regulation of the US Nuclear Regulatory Commission with re- 
spect to the application filed by Consumers Power Company, as ap- 
plicant and owner, for licenses to the Midland Plant, Units 
1 and 2 (Docket Nos. 50-329 and 50-330). The facility is located in 
the city of Midland in Midland County, Michigan. This supplement 
provides recent information regarding resolution of the soils settle- 
ment issue, one of the open items identified in the SER. Certain 
confirmatory issues identified in the SER also are addressed. 


5106 


clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Sep 1982. 535p. 
NTIS, PC A23/MF A0Ol - GPO. Order Number 
DE83900207. 

Portions of document are illegible. 

The Evaluation Program was initiated in Febru- 
ary 1978 by the US Nuclear Regulatory Commission to review the 
designs of older operating nuclear reactor plants to reconfirm and 
document their safety. The review provides (1) an assessment of 
how these plants compare with current licensing safety require- 
ments relating to selected issues, (2) a basis for deciding on how 
these differences should be resolved in an integrated plant review, 
and (3) a documented evaluation of plant safety. This report docu- 
ments the review of the Oyster Creek Nuclear Generating Station 
(located in Ocean County, New Jersey), one of ten plants reviewed 
under Phase II of this program, and indicates how 137 topics se- 
lected for review under Phase I of the program were addressed. 
Equipment and procedural changes have been identified as a result 
of the review. It is expected that this report will be one of the bases 
in considering the issuance of a full-term operating license in place 
of the existing provisional operating license. 


5107 (NUREG—0847-Suppl.1) Safety evaluation report 
related to the operation of Watts Bar Nuclear Plant, Units 1 
and 2: Docket Nos. 50-390 and 50-391. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Sep 1982. 27p. NTIS, PC A03/MF 
A01 - GPO $4.50. Order Number DE83900100. 

Additional information is presented concerning the seismic 
and dynamic qualification of Seismic Category 1 mechanical and 
electrical equipment; steam generators; physical security plan; and 
report to the Advisory Committee on Reactor Safeguards. 
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5108 (NUREG—0936-Vol.1-No.1) NRC _ regulatory 
agenda. Quarterly report, January 31-April 9, 1982. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Rules and Records). Sep 1982. 192p. NTIS, PC A09/MF 
A011 - GPO $7.00. Order Number DE83900072. 

The Nuclear Regulatory Commission is publishing its semi- 
annual Regulatory Agenda, pursuant to Pub. L. 96-354, the Regula- 
tory Flexibility Act, and Executive Order 12291, Federal Regula- 
tions. The Agenda is a compilation of all rules on which the NRC 
has proposed or is considering action. This edition of the agenda 
has been expanded to include the quarterly report entitled NRC Pe- 
titions for Rulemaking. The petitions report lists all petitions for 
rulemaking which have been received by the Commission and are 
pending disposition by the Commission. 


5109 (NUREG—0940-Vol.1-No.3) Enforcement actions: 
significant actions resolved. Quarterly progress report, July- 
aoe 1982. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Inspection and Enforcement). 
Oct 1982. 66p. NTIS, PC A04/MF AOl1 - GPO $5.00. 
Order Number DE83900283. 

Portions of document are illegible. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (July to Sep- 
tember 1982) and includes copies of letters, notices, and orders sent 
by the Nuclear Regulatory Commission to the licensee with respect 
to the enforcement action. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, in the interest of 
promoting public health and safety as well as common defense and 
security. This publication is issued on a quarterly basis to include 
significant enforcement actions resolved during the preceding quar- 
ter. 


5110 (NUREG—0940Vol.1-Nos.1-2) Enforcement ac- 
tions: significant actions resolved. Quarterly progress report, 
January-June 1982. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Inspection and Enforce- 
ment). Sep 1982. 246p. NTIS, PC All/MF A0Ol - GPO 
$7.50. Order Number DE83900167. 

Portions of document are illegible. 

This compilation summarizes significant enforcement actions 
that have been resolved during two quarterly periods (January to 
June 1982) and includes copies of letters, notices, and orders sent 
by the Nuclear Regulatory Commission to the licensee with respect 
to the enforcement action. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, in the interest of 
promoting public health and safety as well as common defense and 
security. The intention is that this publication will be issued on a 
quarterly basis to include significant enforcement actions resolved 
during the preceding quarter. 


2108 Economics 
REFER ALSO TO CITATION(S) 4506, 4525 


5111 (CONF-821082—1) Practical introduction of thor- 
ium fuel cycles. Kasten, P.R. (Oak Ridge National Lab., TN 
(USA)). 1982. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF AO1. Order Number DE83001922. 

From US-Japan seminar on thorium fuel cycle; Nara, Japan 
(18 Oct 1982). 

Portions of document are illegible. 

The pracitcal introduction of throrium fuel cycles implies 
that thorium fuel cycles compete economically with uranium fuel 
cycles in economic nuclear power plants. In this study the reactor 
types under consideration are light water reactors (LWRs), heavy 
water reactors (HWRs), high-temperature gas-cooled reactors 
(HTGRs), and fast breeder reactors (FBRs). On the basis that once- 
through fuel cycles will be used almost exclusively for the next 20 
or 25 years, introduction of economic thorium fuel cycles appears 
best accomplished by commercial introduction of HTGRs. As the 
price of natural uranium increases, along with commercialization of 
fuel recycle, there will be increasing incentive to utilize thorium 
fuel cycles in heavy water reactors and light water reactors as well 
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as in HTGRs. After FBRs and fuel recycle are commercialized, use 
of thorium fuel cycles in the blanket of FBRs appears advantageous 
when fast breeder reactors and thermal reactors operate in a symbi- 
osis mode (i.e., where 7°°U bred in the blanket of a fast breeder re- 
actor is utilized as fissile fuel in thermal converter reactors). 


5112 (KFK—3278) Technological questions of the breed- 
er fuel cycle. Marth, W.; Lahr, H. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Schneller 
Brueter). Mar 1982. 183p. (In German). (CONF-8110224—). 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE82750907. 

From Seminar on technological questions of the breeder fuel 
cycle; —— F.R. Germany (15 Oct 1981). 

Since the contributions by the Karlsruhe Nuclear Research 

Center to the construction of SNR 300 have been completed to a 
large extent and irradiated KNK II fuel subassemblies have now 
become available, the possibility and necessity arise of concentrat- 
ing efforts on the breeder fuel cycle. This work was started in 1980. 
The 17 papers presented at this seminar will provide a survey of 
intermediate results obtained until today. 


5113 (KFK—3278, pp 29-45) Sodium removal from fuel 
elements. Stade, K.C.; Breitlaender, H.; Stamm, H.H. Mar 
1982. (In German). NTIS (US Sales Only), PC A09/MF 
AOl. 

From Seminar on technological questions of the breeder fuel 
cycle; Karlsruhe, F.R. Germany (15 Oct 1981). 

The steam-nitrogen method was used for the sodium remov- 
al from undamaged KNK-I fuel elements. 66 fuel bundles (= 2904 
fuel pins) with an average burn-up of 5800 MWd/tsub(HM) were 
cleaned using this method, four to six months after the final shut- 
down, during the time from December 1974 to February 1975. The 
sodium removal was complete; no defects originated from the 
cleaning procedure. The sodium removal from KNK-II and SNR- 
300 fuel without cladding failures will be accomplished by the same 
process. At KNK-II, the existing plant has to be modified before 
KNK-II elements may be treated. So far, two defective fuel ele- 
ments (burn-up 17400 MWd/tsub(HM), and 48000 MWd/tsub(HM), 
respectively) have been removed from the KNK-II core. The limit- 
ed sodium removal achieved by blowing with hot argon was suffi- 
cient for the following dismantling of these bundles in the KfK hot 
cell laboratories. 
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REFER ALSO TO CITATION(S) 3908, 5079 


5114 (GA-A—16775) HTGR structural-materials efforts 
in the US. Rittenhouse, P.L.; Roberts, D.I. (General Atomic 
Co., San Diego, CA (USA)). Jul 1982. Contract AT03- 
76ET35301. 7p. (CONF-820915—6). NTIS, PC A02/MF 
A01. Order Number DE830008 14. 

From BNES international conference on gas cooled reactors 
today; Bristol, UK (20 Sep 1982). 

Portions of document are illegible. 

The status of ongoing structural materials programs being 
conducted in the US to support development and deployment of 
the high-temperature gas-cooled reactor (HTGR) is described. 
While the total US program includes work in support of all var- 
iants of this reactor system, the emphasis of this paper is on the 
work aimed at support of the steam cycle/cogeneration (SC/C) 
version of the HTGR. Work described includes activities to devel- 
op design and performance prediction data on metals, ceramics, and 
graphite. 


5115 (IWGHTR—6, pp 16-31) Core design for nuclear 
process heat reactor. L'Homme, A.; Gouret, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
= Oct 1980. NTIS (US Sales Only), PC A08/MF 


From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

A design is introduced for the prismatic block core of a 
process heat HTGR, having a 833 MW thermal power and a core 
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outlet helium temperature of 858°C. The reasons are given for the 
choice of the basic options and the main results of the physics and 
the thermal preliminary analysis. 


(IWGHTR—6, pp 31-45) Design and application 
for a high-temperature nuclear heat source. Quade, R.N. 
(General Atomic Co., San Diego, CA (US, (USA)). Oct 1980. 
Dep. NTIS (US Sales Only). 
From Specialists meeting on process heat applications tech- 
ae, Julich, F.R. German Gunmen ® es ae eos 
Recent actions by 0: sharply increased interest in 
the United States in synfuels, we a being the logical choice for 
the carbon source. Two coal liquefaction processes, direct and indi- 
rect, have been examined. Each can produce about 50% more 
output when coupled to an HTGR for process heat. The nuclear 
reactor designed for process heat has a power output of 842MW(t), 
a core outlet temperature of 950°C (1742°F), and an intermediate 
helium loop to separate the heat source from the process heat ex- 
changers. Steam-methane reforming is the reference process. As 
part of the development of a nuclear process heat system, a com- 
puter code, Process Heat Reactor Evaluation and Design, is being 
developed. This code models both the reactor plant and a steam re- 
forming plant. When complete, the program will have the capabili- 
ty to calculate an overall mass and heat balance, size the plant com- 
ponents, and estimate the plant cost for a wide variety of independ- 
ent variables. 


5117 (IWGHTR—6, pp 45-51) Basic lay-out, arrange- 

ment and design criteria of heat components of the “nuclear 

coal gasification prototype plant (PNP). Pruschek, R. (Ge- 

sellschaft fuer Hochtemperaturreaktor-Technik m.b.H., Ber- 

isch Gladbach (Germany, F.R.)). Oct 1980. Dep. NTIS 
S Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

Since 1975, the companies Bergbau-Forschung GmbH, GHT 
Gesellschaft fuer Hochtemperaturreaktor-Technik mbH, Hochtem- 
peratur-Reaktorbau GmbH, Kernforschungsanlage Juelich GmbH 
und Rheinische Braunkohlenwerke AG are working jointly on the 
Project Prototype Plant Nuclear Process Heat (PNP)”, with pro- 
motion of the "Bundesminister fuer Forschung und Technologie” 
and of the "Minister fuer Wirtschaft, Mittelstand und Verkehr des 
Landes Nordrhein-Westfalen”. The objectives of the project are the 
development of a high-temperature reactor, with a core outlet tem- 
perature of 950°C, suitable for various process heat applications, 
and the development and testing of the appropriate coal gasification 
technology. The applied gasifications methods comprise endother- 
mal and exothermal reactions. Therefore, various heat transfer com- 
ponents are to be developed. In the context of this Specialists Meet- 
ing, only those components will be discussed by which heat is 
transferred from primary helium to secondary helium or from 
helium to the working or process fluid. 


5118 (IWGHTR—6, pp 52-61) Materials evaluation 
and development for HTR-nuclear process heat application. 
Nickel, H.; Schubert, F.; Schuster, H. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.)); Grosser, E.D. (Ge- 

sellschaft fuer Hochtemperaturreaktor-Technik m.b.H., Ber- 
ua Gladbach (Germany, F.R.); Internationale Atomreak- 
torbau G.m.b.H. INTERATOM), Bergisch Gladbach (Ger- 
many, F.R.)); Theymann, W. (Hochtemperatur-Reaktorbau 
G.m.b.H., Mannheim (Germany, F.R.)). Oct 1980. Dep. 
NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

The successful development of nuclear process heat depends 
critically on the evaluation, qualification and development of metal- 
lic materials for components operating at the highest temperatures 
within the primary and secondary circuits. Although the main 
topics of this specialist meeting are the concepts and the design of 
the components, one major problem for the construction of the 
plant is the availability of specified alloys for use at high tempera- 
tures, especially in view of the fact that established design rules and 
accepted codes are available only for temperatures up to about 
800°C. In the FRG, therefore, an extensive materials evaluation 
and development programme is underway. In addition to the. prin- 
cipal project partners, the steel and tube-making companies, several 
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research institutions in Germany and the successor of the Dragon- 
Project metals group, HTMP, are involved in this programme. 


5119 eee pp 62-71) Intermediate heat ex- 
changer for HTR process heat application. Crambes, M. (No- 
vatome Industries, 92 - Le Plessis-Robinson (France)). Oct 
1980. Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

In the French study on the nuclear gasification of coal, the 
following options were recommended: Coal hydrogenation, the hy- 
drogen being derived from CH* reforming under the effects of 
HTR heat; the use of an intermediate helium circuit between the 
nuclear plant and the reforming plant. The purpose of the present 
paper is to describe the heat exchanger designed to transfer heat 
from the primary to the intermediate circuit. 


(IWGHTR—46, pp 71-77) a 
nents for coal gasification: He/He intermediate heat exchang- 
er (THX) and steam reformer (STR) in the primary circuit. 
Niemeyer, W. (Gesellschaft fuer Hochtemperaturreaktor- 
Technik m.b.H., Bergisch Gladbach (Germany, F.R.)). Oct 
1980. Dep. NTIS (Us Sales Only). 
From Specialists meeting on process heat applications tech- 
— Julich, F.R. ease (27 Nov 1979 1979). 
compared with the conventional manufacture of appara- 
sais: eeeiaat teed asmeahia alinanineartes oo aceemaniee at 
950°C hot helium from a HTR, installation in a PCRV, prevention 
of major failures, and long lifetime. The following basic solutions 
result from these essential features: Metallic tubular heat exchanger 
with extremely high wall temperatures; precautionary measures (in- 
service inspections); fully qualified material; comprehensive analy- 
ses of the strength and creep behaviour; comprehensive qualifica- 
tion tests of the component. The above-mentioned constructive fea- 
tures and the respective solutions are discussed with the He/He in- 
termediate heat exchanger (IHX) and the steam reformer (StR) 
used as examples. 


5121 (IWGHTR—4, pp 77-86) Design, construction and 

operation of the He-He intermediate heat ex- 

changer. Itoh, M. (Ishikawajima-Harima Heavy Industries 

po /. Tokyo (Japan)). Oct 1980. Dep. NTIS (US Sales 
y). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

The conditions required for the primary helium, which is the 
cooling medium for the high temperature gas cooled reactor, are 
prescribed to be 1,000°C in temperature and 40 kgf/cm? in pressure 
at the outlet of the reactor, while the conditions required for the 
secondary helium at the outlet of the intermediate heat 
are prescribed to be 925°C in temperature and 45 kgf/cm? in pres- 
sure. This means that relatively high temperatures and high pres- 
sure are required for the system. The purpose of the present re- 
search and development project is to establish a design method, 
safety evaluation techniques, and safety-securing measures to be ap- 
plied to an intermediate heat exchanger and to the overall heat ex- 
changing system, which will satisfy those strict operating condi- 
tions as mentioned above. Research and development work on the 
high temperature heat exchanger has been and is being carried out. 


5122 (IWGHTR—46, pp 87-94) Analysis of heat ex- 
changer bundles operated at elevated temperatures. Blumer, 
U. (Sulzer Bros. Ltd., Winterthur (Switzerland)). Oct 1980. 
Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

Heat exchanger equipment operating at elevated tempera- 
tures has to be designed with careful consideration of the effects of 
creep and other time-dependent phenomena. In this regime the cru- 
cial material properties become very sensitive to the most important 
parameter, temperature. Therefore it is essential to avoid as much 
as possible all effects that increase the material temperatures above 
that which is needed for the process. Since the absence of signifi- 
cant hot gas streaks in the primary gas cannot be guaranteed, the 
design of the bundle should minimize their effect on the tempera- 
tures in the secondary gas and in the metal of the heating surface 
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and the header. The bundle with helically coiled tubes, as it is used, 
e.g. in the steam generators of the Thorium High Temperature Re- 
actor (THTR), has this distinctive feature: The individual tubes see 
hot streaks as well as cold ones and therefore average out the fluid 
temperatures. In addition, gas velocities at the entrance of the 
bundle can be kept fairly uniform and gas mixing in cross flow is 
relatively efficient. Gas bypass at the boundaries of the bundle, 
which might also cause excessive temperatures, can be kept under 
control. A bundle with helically coiled tubes is still subject to a 
number of loadings that have to be considered in design. Comments 
on the analysis of such a bundle are given. 


5123 (IWGHTR—6, pp 94-101) Helium-heated steam 
reformer. Meguro, T. (Research and Development Centre, 
Chiyoda Chemical Eng. and Construction Co. Lid., 
Moriya/Cho, Japan). Oct 1980. Dep. NTIS (US Sales 


Only). : “oe 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

Catalyst action and the supply of high-temperature heat gen- 
erating energy cause a steam reforming reaction on light hydrocar- 
bons, which produces the reducing gas. The reactor, which permits 
this reaction to take place, is a steam reformer, the conventional 
type of which is a flame heating furnace. A heat-exchanger type 
steam reformer was newly developed for the National Research 
and Development Programme nuclear steel making project. Unlike 
conventional ones, this reactor is heated by high-temperature 
helium. A steam reforming process test plant was planned to test 
the performance and characteristics of this new steam reformer. 
Construction of the test plant was begun in 1975. It was completed 
at the end of May 1978. Subsequently, research and development 
passed on to the operating phase. The test plant has a nominal raw 
material treatment capacity of 100 kg/hr. The nominal quantity of 
heat exchanged is 310,000 Kcal/hr. The paper on the helium-heated 
steam reformer of this test plant is presented. 


5124 (IWGHTR—6, pp 102-110) Gas generator for the 
steam gasification of coal with nuclear generated heat. 
Buchner, G. (Mannesmann Anlagenbau A.G., Duesseldorf 
(Germany, F.R.)). Oct 1980. Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

The use of heat from a High Temperature Reactor (HTR) 
for the steam gasification of coal saves coal, which otherwise is 
burnt to generate the necessary reaction heat. The gas generator for 
this process, a horizontal pressure vessel, contains a fluidized bed of 
coal and steam. An “immersion-heater” type of heat exchanger in- 
troduces the nuclear generated heat to the process. Some special 
design problems of this gasifier are presented. Reference is made to 
the present state of development of the steam gasification process 
with heat from high temperature reactors. 


5125 (IWGHTR—6, pp 111-119) Design of steam gen- 
erators for process heat plants: Requirements, design con- 
cepts, status and further development. Rautenberg, J. (Hoch- 
temperatur-Reaktorbau G.m.b.H., Mannheim (Germany, 
F.R.)). Oct 1980. Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

The Nuclear Process Heat Project incorporates two types of 
steani generators: The primary steam generator, which is integrated 
in the prestressed concrete reactor vessel (PCRV), and the second- 
ary one which is used in the intermediate circuit and located in the 
gasification plant. The design criteria and parameters for both pri- 
mary and secondary steam generators for process heat plants are 
presented. 


5126 (IWGHTR—6, pp 119-133) Construction and per- 


formance tests of a secondary hydrogen gas cooling system. 
Sanokawa, K.; Hishida, M. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Oct 
1980. Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

With the aim of a multi-purpose use of nuclear energy, such 
as direct steel-making, an experimental multi-purpose high-tempera- 
ture gas-cooled reactor (VHTR) is now being developed by the 
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Japan Atomic Energy Research Institute (JAERI). In order to sim- 
ulate a heat exchanging system between the primary helium gas 
loop and the secondary reducing gas system of the VHTR, a hy- 
drogen gas loop as a secondary cooling system of the existing 
helium gas loop was completed in 1977, and was successfully oper- 
ated for over 2000 hours. The objectives of constructing the He 
secondary loop were: (1) To get basic knowledge for designing, 
constructing and operating a high-temperature and high-pressure 
gas facility; (2) To perform the following tests: (a) hydrogen per- 
meation at the He/H2 heat exchanger (the surfaces of the heat ex- 
changer tubes are coated by calorizing to reduce hydrogen perme- 
ation), (b) thermal performance tests of the He/Hz2 heat exchanger 
and the H2/H2 regenerative heat exchanger, (c) performance test of 
internal insulation, and (d) performance tests of the components 
such as a He gas heater and gas purifiers. These tests were carried 
out at He gas temperature of approximately 1000°C, He gas tem- 
perature of approximately 900°C and gas pressures of approximate- 
ly 40 kg/cm?G, which are almost the same as the operating condi- 
tions of the VHTR. 


5127 (IWGHTR—46, pp 134-142) Results from integral 
tests of single reformer tubes under simulated nuclear reactor 
conditions. Decken, C.B. von der; Fedders, H.; Harth, R.; 
Hoehlein, B.; Riensche, E. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). Oct 1980. Dep. NTIS (US 
Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

The possibility of supplying high temperature heat from a 
HTGR for process application is being investigated at some places 
in the world. In all programmes or projects existing with respect to 
this application, the endothermic steam reforming of methane is one 
main step in the transmission of heat produced by nuclear fission to 
different chemical processes. The KFA is involved in the two 
German projects PNP - Prototypanlage Nukleare Prozesswaerme 
(Prototype-plant Nuclear Process-heat), and NFE -Nukleare Fer- 
nenergie (Long Distance Energy Transport). In a HTGR, helium 
generally serves as reactor coolant. It transports the heat from the 
core to the different components which take over this heat for var- 
ious purposes. In case of arranging a steam reformer in the helium 
circuit, it is necessary for economic reasons to reach very high tem- 
peratures. In the two German projects mentioned above, the helium 
temperature at HTGR core outlet is determined to 950°C. Thus the 
main design data for a steam reformer supplied by heat from a 
HTGR are maximum helium temperature 950°C, helium pressure 
40 bar. By an extensive utilization of the available advanced con- 
ventional steam reforming technology, the helium heated steam re- 
former design is using normal steam reforming tubes arranged in 
compact bundles. 


5128 (IWGHTR—6, pp 142-150) Mechanical design as- 
pects of HTR-heat exchanger components: Description of 
loading conditions, discussion of failure modes, design criteria 
and present status of mechanical design work. Seehafer, H.J. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)). Oct 1980. Dep. NTIS 
(US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

In order to cover the temperature range envisaged for nucle- 
ar coal gasification plants, a special design code must be developed 
taking into account HTR-specific aspects. The experimental basis 
for describing the material behaviour will be gained by the current 
R and D materials test program. Besides the experimental research, 
some theoretical methods must be improved. Preliminary evalua- 
tions on high temperature exposed structures have been performed, 
discussing four possible failure modes. The results show that under 
the very low pressure difference occuring under normal conditions, 
no significant damage is expected due to creep or ratcheting failure. 
Most uncertainties arise in the field of buckling and fatigue load- 
ings. More sophisticated investigations are required, although the 
calculations, which are based on conservative assumptions, indicate 
that for this material (IN 617) failure in these fields is also not ex- 
pected. The information gained from tests on structural parts and 
components will be of basic importance in the confirmation and 
completion of the theoretical work. 
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5129 (IWGHTR—46, pp 151-163) Development and test 
evaluation of duplex steam reformer tube. Allen, D.C.; 
Meyer, D.J.; Pflasterer, G.R. (General Electric Co., Sunny- 
wall CA (USA)). Oct 1980. Dep. NTIS (US Sales Only). 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

For HTR applications involving a steam reformer (SR), it is 
uncertain whether an intermediate heat exchanger (IHX) is re- 
quired. There are several system configurations that could be devel- 
oped for the application of nuclear heat using the steam reformer 
reaction. The considerations (advantages vs. disadvantages) for 
each of the system configurations are summarized. The approach 
that technically and economically appears to be the most attractive, 
in studies conducted by General Electric, combines the SR process 
heat exchanger and the IHX in a single component using a duplex 
tube. A central question concerning the duplex tube concept is 
whether the design would provide adequate leak monitoring capa- 
bility and significant reduction in tritium and hydrogen diffusion, 
while introducing only a small increase in overall temperature dif- 
ference from the helium to the process gas. A cooperative GE- 
KFA effort was undertaken to develop, fabricate, test, and evaluate 
a duplex steam reformer tube. GE was responsible for the develop- 
ment and fabrication of the tube, and KFA was responsible for test- 
ing the tube in the EVA I facility at Juelich. Both GE and KFA 
are evaluating the thermochemical and metallurgical test data. 
Actual fabrication of the tube was performed by Foster-Wheeler in 
accordance with the GE design. This paper reviews the highlights 
of the fabrication development and preliminary evaluation of the 
test data. 


5130 (IWGHTR—6) Specialists’ meeting on process 
heat applications technology, Ratetveedinitinines, Juelich 
GmbH., Federal Republic of Germany, 27-29 November 1979. 
Summary re port. (International Atomic Energy Agency, 
Vienna (Aura. International Working Group on High- 
Temperature Reactors). Oct 1980. 173p. (CONF-791154— 
Summ.). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE83780080. 

From Specialists meeting on process heat applications tech- 
nology; Julich, F.R. Germany (27 Nov 1979). 

Separate abstracts are presented for each paper included in 
the data base. 
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5131 (GKSS—82/E/6) Albedo aided reproduction of 
transport theory results by diffusion calculations, Waschull, 
W. (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.); Kiel Univ. (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche Fakul- 
taet). 1982. 76p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE82750910. 

The results of a transport calculation in 45 energy groups for 
the PWR Obrigheim were to be reproduced by two-group diffusion 
theory. As indicators are taken into account the multiplication 
factor, the maximum form factor and non-thermal/thermal flux 
ratio. A reproduction is not possible by unfitted reflector group 
constants, because of the deficiencies of diffusion theory. Fitting at- 
tempts, however, failed. Experiencing the influence of all theoreti- 
cally possible values for the albedo on the indicators a simple 
method was found to determine 2-group-albedos. These albedos re- 
produce the results of the 45-group-transport calculation. 


5132 (INIS-mf—7215) Study on the numerical analysis 
of nuclear reactor kinetics equations. Yang, J.C. (Korea Ad- 
vanced Energy Research Inst., Seoul (Republic of Korea)). 
(Korea Univ., Seoul (Republic of Korea)). 1980. 55p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE83780059. 

Thesis. 

A two-step alternating direction explict method is proposed 
for the solution of the space-and time-dependent diffusion theory 
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reactor kinetics equations in two space dimensions as a special case 
of the general class of alternating direction implicit method and the 
truncation error of this method is estimated. To test the validity of 
this method it is applied to the Pressurized Water Reactor and 
CANDU-PHW reactor which have been operating and under con- 
struction in Korea. The time dependent neutron flux of the PWR 
reactor during control rod insertion and time dependent neutronic 
power of CANDU-PHW reactor in the case of postulated loss of 
coolant accident are obtained from the numerical calculation re- 
sults. The results of the PWR reactor problem are shown the close 
agreement between implicit-difference method used in the TWIGL 
program and this method, and the results of the CANDU-PHW re- 
actor are compared with the results of improved quasistic method 
and modal method. (Author). 


5133 (INIS-SU—124, pp 22-24) Effective technique for 
thermal constants calculation for uranium-water 


Gurin, V.N. 1981. (In Russian). NTIS (US Sales Only), PC 
A04/MF AO1. 

In Nuclear constants. 

In paper method of one-group thermal constants calculation 
for uranium-water lattices is suggested. According to the method 
neutron thermalization is taken into account without regard for cell 
multigroup fluxes. Numerical calculations of absorption and fission 
cross-sections are made for a typical uranium-water lattice with 
various enrichment and show that method is suitable for use in 
many variant calculations. 


5134 (INIS-SU—124) Nuclear constants. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow; Tsentral’ny) Nauchno-Issledovatel’skij_ Inst Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atom- 
noj Nauke i Tekhnike, Moscow (USSR)). 1981. 58p. (In 
Russian). NTIS (US Sales Only), PC A04/MF A01. Order 
Number DE83780079. 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 


(Juel—1757) Development of a_ calculational 
method for the determination of effective plutonium cross sec- 
tions in low enriched HTGR-lattices and check against the 
experiment CESAR-II. Schaal, H. (Kernforsch 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer - 
entwicklung). Jan 1982. 125p. (In German). NTIS (US Sales 
Only), PC A06/MF A0O1. Order Number DE82750895. 

Thesis. Submitted to Stuttgart Univ., Germany, F.R. 

For calculations of high-temperature gas cooled reactors 
with low-enrichment fuel it is important to know the plutonium 
cross sections accurately. Therefore, a calculational method was de- 
veloped, by which the plutonium cross-section data of the ENDF/ 
B-IV library can be examined. This method uses zero- and one-di- 
mensional neutron transport calculations to collapse the basic data 
into one-group cross sections, which then can be compared with 
experimental values obtained from integral tests. For comparison 
the data from the critical experiment CESAR-II of the CEN Ca- 
darache were utilized. In this experiment samples with different 
plutonium concentrations and with different mixtures of the pluto- 
nium isotopes were oscillated inside the core at different tempera- 
tures between 20°C and 360°C. The simulation of this experiment 
through the calculational model developed in the present study 
showed that the ENDF/B-IV data for plutonium are reasonable. 
Based on this result the behaviour of the plutonium isotopes and of 
the entire-enrichment high-temperature-reactor fuel at higher tem- 
peratures was studied. 


(KFK—3289) Convergence behaviour of the iter- 
neutron diffusion 


ation procedure in the programs D3D and 
B. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Isruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Mar 
1982. 16p. (In German). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE82750892. 
The neutron diffusion programs D3D and D3E solve the 


multigroup diffusion equations by the technique, outer iteration for 
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the distribution of the source and inner iterations for the distribu- 
tion of the group fluxes. The inner iterations consist of two nested 
block overrelaxations: with the planes as the blocks within the 
energy groups (called group iterations) and with tupels of lines as 
blocks within the planes (called plane iterations). The convergence 
behaviour of the outer iteration depends on the number of the 
group iterations, the behaviour of the group iterations on the 
number of the plane iterations. These numbers of the inner iter- 
ations are determined by upper bounds for the relative flux changes 
and, therefore, vary from outer iteration to outer iteration causing 
non-monotonic convergence behaviour and irregular jumps of nu- 
merical values of the outer iteration. This is demostrated by means 
of examples taken from the literature. In addition, ways to over- 
come such difficulties are indicated. 


5137 (KFK—3316) Experimental determination of 
curium build-up in light water reactors and comparison with 
calculated values. Wantschik, M. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Radioche- 
mie). Mar 1982. 72p. (In German). NTIS (US Sales Only), 
PC A04/MF A0O1. Order Number DE82750893. 

The technique of mass-spectrometric isotope dilution has 
been employed for the determination of the amount of curium in 
irradiated LWR fuel. The concentrations of the curium isotopes 242 
to 247 were determined in ten standard fuel samples and in three 
fuel samples which contained recycled plutonium. The curium 
build-up in the fuels investigated was subsequently calculated by 
means of the nuclear build-up and decay program KORIGEN. As 
an alternative method of determination, the isotope correlation 
technique was investigated. The calculated results have been com- 
pared with the experimental values. The build-up of curium in the 
Federal Republic of Germany was calculated up to the year 2000. 


2202 Components And Accessories 
REFER ALSO TO CITATION(S) 5240, 5684 


5138 (AREAEE—7242) Measurements of thermal- and 
slow-neutron dose distributions in ordinary concrete shield 
using a reactor neutron beam of different energy ranges. Me- 
gahid, R.M.; Makarious, A.S.; El-Kolaly, M.A.; Afifi, Y.A. 
(Atomic Energy Establishment, Inshas (Egypt). Reactor and 
Neutron Physics Dept.). 1980. 48p. Dep. NTIS (US Sales 
Only), MF AO1. Order Number DE82905482. 

Portions of document are illegible. 

Experimental studies on the distribution and attenuation of 
thermal and slow neutron doses in ordinary concrete shield have 
been carried-out. A collimated beam of reactor neutrons emitted 
from one of the horizontal channels of the ET-RR-1 reactor was 
used. Measurements were performed using, a direct beam, cadmium 
filtered beam and boron carbide filtered beam. The neutron doses 
were measured using thermolumin-escent LiezB,O; detectors. The 
measured data have been analyzed and a group of attenuation 
curves were given for beams of reactor neutrons of different 
energy. These curves show that cadmium and boron carbide filters 
tend to decrease the neutron doses specially at the beginning of 
penetration. The data were transformed to that which would be ob- 
tained using neutron sources of different geometries. 


5139 (BF-R—63.404-2) Enhancement of flaw detection 
probability by improving the signal-noise ratio in ultrasonic 
inspection. Part II. Austenite welding and casting. Von Klot, 
R.; Sahm, A. (Battelle-Institut e.V., Frankfurt am Main 
(Germany, F.R.)). Apr 1980. 46p. (In German). NTIS (US 


Sales Only), PC A03/MF AOl. Order Number 
DE82903541. 


Portions of document are illegible. 

In order to facilitate flaw detection in the ultrasonic inspec- 
tion of completely austenitic reactor components, test heads of vari- 
able focusing and wave frequencies were tested. The scattering 
signal was shown to be capable of being reduced by only a few 
decibels relative to the flaw echo through exponential signal aver- 
aging techniques when the heads are agitated. The coil dimension 
and sonic field structure were found to have important effects on 
the signal/noise ratio. That ratio was found to be smaller for natu- 
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ral flaws and larger for artificial ones. 5 references, 15 figures, 9 
tables. 


5140 (CNEN-RT/PROT—81-29) Short outline of re- 
search activities carried out in the filtration area in Italy and 
an overview of future research plans in the field. Beone, G.; 
Caropreso, G.; Mazzoleni, G.P.; Sgalambro, G. (Comitato 
Nazionale per l'Energia Nucleare, Casaccia (Italy). Diparti- 
mento Radiazioni e Ricerche di Sicurezza e Protezione; Co- 
mitato Nazionale per l’Energia Nucleare, Rome (Italy). Dir- 
ezione Centrale per la Sicurezza Nucleare e la Protezione 
Sanitaria). 1981. 24p. (CONF-8104181—1). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE83900293. 

From 2. Csni Expert Group conference on air cleaning in 
accident situations; Paris, France (22 Apr 1981). 

Portions of document are illegible. 

The filtering facilities existing or being carried out in Italy 
are described. These facilities are employed for HEPA filters and 
Iodine filters test and their qualification. The flow rate of these fil- 
tering loops covers the range from 5 mc/h to 8.000 mc/h. 


5141 (EPRI-NP—2564) Electric generator monitoring 
and diagnostics. Final report. Emery, F.T.; Gottlieb, M_; 
Brandt, G.B. (Westinghouse Electric Corp., East Pittsburgh, 
PA (USA). Steam Turbine Generator Technical Operations 
Div.). Sep 1982. 153p. NTIS, PC A08/MF AOl. Order 
Number DE83900276. 

Portions of document are illegible. 

The purpose of EPRI Research Project 970 is to improve 
turbine-generator availability by developing on-line monitoring in- 
strumentation capable of early detection of developing malfunc- 
tions. This is the second report for this project and it presents the 
development work on an on-line RF monitor and a fiber optic tem- 
perature sensor. The RF monitor detects internal generator arcing 
and alerts the operator if the arcing level becomes destructively 
high. The fiber optic temperature sensor detects hot spots in gener- 
ator stator windings, a high voltage and high electromagnetic flux 
environment. 


5142 (INIS-mf—7217, pp vp) Topic 2. Zirconium 
alloys. Hamouz, V.; Vesely, Z.; Studnicka, L.; Ransdorfova, 
B.; Vrtilkova, V.; Kloc, K. (Vyvojovy Zavod Uranoveho 
Prumyslu, Zbraslav nad Vitavou (Czechoslovakia). Ustav 
Jadernych Paliv); Gmitro, M. (Ceskoslovenska Akademie 
Ved, Rez. Ustav Jaderne Fyziky); Pav, T.; Otruba, J.; 
Kocik, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1980. (In Czech). NTIS (US Sales Only), 
PC A08/MF AOl1. 

From Conference on materials problems of light water reac- 
tors; Vsetin, Czechoslovakia (10 Jun 1980). 

Part 2 of the Proceedings consists of papers on the structure 
and mechanical properties of zirconium alloys, the effects of alloy- 
ing elements in the systems Zr-Cu(Cr)-Fe-Mo-V on the absorption 
of corrosion hydrogen in 300 degC hot water and 400 degC to 500 
degC steam, the development of corrosion resistant zirconium 
alloys for hot water and overheated steam media, the structure of 
welded joints and fatigue of welded joints of ZriNb alloy cans. 
G.P.). 


5143 (INIS-mf—7217, pp vp) Topic 3. Reactor steels - 
fracture properties, effect of neutrons; reliability of fuel ele- 
ments. Holzman, M.; Man, J.; Bilek, Z.; Kunz, L.; Kukas, 
P.; Buchar, J. (Ceskoslovenska Akademie Ved, Brno. Ustav 
Fyzikalni Méetalurgie:; Brumovsky, M. (Skoda, Plzen 
(Czechoslovakia)); Stoces, B.; Vacek, M.; Otruba, J. 1980. 
(In Czech and Slovak). NTIS (US Sales Only), PC A08/ 
MF AOl. 

From Conference on materials problems of light water reac- 
tors; Vsetin, Czechoslovakia (10 Jun 1980). 

Part 3 of the Proceedings consists of papers on the size of 
specimens for the determination of material fracture toughness, 
fracture characteristics of pressure vessel steels, the evaluation of 
reactor steels for fatigue crack propagation, the effect of neutrons 
on pressure vessel steels during transients, the effect of neutrons on 
the mechanical properties of steels during impact load, the effect of 
neutrons on steel resistance to brittle fracture, embrittlement of Cr- 
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Mo-V steels upon action of hydrogen, hydrogen and radiation em- 
brittlement of reactor vessel steels, reliability of fuel elements under 
variable load, experimental research into fuel element reliability, 
and the application of theoretical models in the study of behaviour 
of WWER reactor fuel elements. (J.P.). 


(INIS-mf—7217, pp vp) Topic 4. Quality assur- 
ance and reliability of nuclear plant components. Kaisler, L.; 
Kubin, J. (Energoinvest, Prague (Czechoslovakia)); Nechva- 
tal, J.; Janik, L.; Cech, J.; Jonak, F.; Novak, Z.; Hajek, P.; 
Hrdlicka, Ds (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1980. (In Czech). NTIS (US Sales Only), 
PC A08/MF AO1. 

From Conference on materials problems of light water reac- 
tors; Vsetin, Czechoslovakia (10 Jun 1980). 

Part 4 of the Proceedings consists of papers on the assurance 
of material quality, the preparation of regulations and standards for 
quality assurance and reliability, the information system of nuclear 
power plant reliability, the effect of transients on the reliability of 
critical components, the use of a V.D.U. for remote checking of 
components, the effect of background radiation on the quality of 
materials testing, neutron radiography of fuel elements, and on 
acoustic emission testing of the primary coolant circuit. (J.P.). 


5145 (INIS-mf—7262) Elastic-plastic fracture concepts 
in the series: Safety of the pressure boundary of light water 
reactors. Materials for advanced reactor systems. (Staatliche 
Materialpruefungsanstalt, Stuttgart (Germany, F.R.)). 1981. 
296p. (In German). (CONF-8110226—). NTIS (US Sales 
Only), PC A13/MF A0O1. Order Number DE82905937. 

From 7. MPA seminar on elastic-plastic fracture concepts; 
Stuttgart, F.R. Germany (8 Oct 1981). 

Separate items in scope for the data base were processed 
separately. (DLC) 


5146 (NP—2904028) Methods for measuring instrumen- 
tal parameters by ultrasonic testing systems for nuclear power 
plant components. Wuestenberg, H.; Erhard, A.; Ludwig, B.; 
Moehrle, W.; Ziwicki, G.; Sameith, A. (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). 6 Jan 1981. 40p. 
(In German). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE82904028. 

Portions of document are illegible. 

A general conception is given for means of fixing parameters 
in ultrasonic testing systems. A description is given of functional 
modes of completed directional characteristics, frequency analysis 
and acoustic field measurement markers. A demonstration is made 
of acoustic field magnitude documentation and adjustment param- 
eters of a measuring system. 16 figures. 


5147 (NUREG/CR—2920) Behavior of reinforced con- 
crete slabs subjected to combined punching shear and biaxial 
tension. Jau, W.C.; White, R.N.; Gergely, P. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Structural Engineering). Sep 
1982. 102p. NTIS, PC A06/MF A0O1 - GPO $5.50. Order 
Number DE83900106. 

This investigation was a continuing study of peripheral 
(punching) shear strength of precracked, biaxially tensioned, ortho- 
gonally reinforced concrete slabs. This research was motivated by 
the need to determie the strength of a reinforced concrete contain- 
ment vessel wall when subjected to combined internal pressure and 
punching shear loads normal to the wall. The study served to de- 
termine the effect of three major variables (shear span, size of 
loaded area, and reinforcing steel ratio) on punching shear strength 
of slabs that were precracked in biaxial tension and then held at one 


of the two tension levels (0 or 0.8f/sub y/) during shear load appli- 
cation. 


5148 (PNL-SA—10396) Acoustic emission and estima- 
tion of flaw significance in reactor pressure boundaries. 
Hutton, P.H.; Kurtz, R.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). 1982. Contract AC06-76RL01830. 14p. 
(CONF-821079—1). NTIS, PC A02/MF AOl. Order 
Number DE83002021. 

From 5. international conference on inspection of pressur- 
ized components; London, UK (12 Oct 1982). 
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The work discussed is intended to establish the feasibility of 
using acoustic emission (AE) to detect and evaluate growing flaws 


and on a reactor are in progress. 


5149 (RD/L/N—170/77) FRACPAC: a computer pro- 
gram for calculating elastic and post yield fracture-mechanics 
solutions. Chell, G.G. (Central Electricity Research Labs., 
Leatherhead (UK)). Feb 1978. ~ Central Electricity Re- 
search Laboratories, Leatherhead, Surrey, England. 

Portions of document are illegible. 

The computer program FRACPAC calculates stress intensi- 
ty factors for twenty-nine crack and body geometries. Post yield 
solutions are determined for twelve geometries, while elastic and 
Irwin's first order plastic solutions are available for all geometries. 
The majority of the solutions are for tensile (model) loading, al- 
though some are for shear (mode 2) and anti-plane strain (mode 3). 
Calculations are performed for arbitrary loading by fitting a poly- 
nomial of order 8 to the stress profile determined from the un- 
cracked structure. Besides stress intensities, the coordinates of the 
transformed failure points (K/sub r/, S/sub r/) are also determined. 
These are for use in conjunction with the Failure Assessment Dia- 
gram to allow for initial loading consisting of, for example, thermal 
or residual stresses. To assess the accuracy of FRACPAC the re- 
sults of calculations are compared with those obtained from the 
open literature. 


5150 (RD/L/N—205/78) FATPAC: a computer pro- 
gram for fatigue crack growth. Chell, G.G. (Cen- 
tral Electricity Research Labs., Leatherhead (UK)). a 
1979. 83p. Central Electricity Research 

erhead, Surrey, England. 

The computer program FATPAC calculates the growth of a 
defect by fatigue using the stress intensity factor subroutine incor- 
porated in the computer program FRACPAC. To aid failure assess- 
ments many facilities have been written into FATPAC. Up to 80 
different load transients can be specified, or as stress intensity fac- 
tors, or as combinations of other transients. Stress gradients can be 
taken into account if these vary only in one direction. Growth can 
be calculated for up to 40 periods and within each period up to 80 
loading blocks can be applied. A total of 35 crack and structural 
geometries can be handled, ranging from extended and elliptical 
embedded and surface defects in infinite bodies, to the same defects 
in structures of finite dimensions. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 5814, 5835 


5151 (PNL-SA—10404) Effectiveness and reliability of 
US inservice inspection techniques. Doctor, S.R.; Becker, 
F.L.; Selby, G.P. (Pacific Northwest Lab., Richland, WA 
(USA)). 1982. Contract AC06-76RL01830. 12p. (CONF- 
821079—2). NTIS, PC A02/MF AOl. Order Number 
DE83002022. 

From 5. international conference on inspection of pressur- 
ized components; London, UK (12 Oct 1982). 

The work presented is from an ongoing program directed 
toward measuring the effectiveness and reliability of inservice in- 
spection (ISI) of light water reactor systems (primary piping and 
pressure vessel). Extensive round robin and parametric evaluations 
have been conducted in 10 in. Sch. 80 stainless steel as well as cen- 
trifugally cast stainless steel and clad ferritic main coolant pipe 
welds. Results from these measurements will be viewed in relation- 
ship to US regulations and ASME Section XI Code requirements. 6 
figures. 


2204 Control Systems 
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REFER ALSO TO CITATION(S) 5204, 5245 


5152 (BMFT-RS—196) Experimental study of the oper- 
ation of an interpretation model for evaluating flaws in acous- 
tic emission inspection in a nuclear reactor. Lottermoser, J.; 
Waschkies, E.; Zenner, P.; Voss, B.; Goetz, J. (Fraunhofer- 
Gesellschaft zur Foerderung der Angewandten Forschung 
e.V., Saarbruecken (Germany, F.R.). Inst. fuer Zerstoer- 
ie Pruefverfahren). 29 Jun 1978. 218p. (In German). 
S (US Sales Only), PC A10/MF A01. Order Number 
DE82903909. 

Portions of document are illegible. 

A description is given of acoustic emission measuring tech- 
niques as applied to nuclear reactor flaw inspection, particularly 
with respect to pressure tests in light water-cooled reactors. Nu- 
merous diagrams and illustrations are included. 35 references. 


5153 (EGG-M—11782) Multimethods approach to 
safety parameter display evaluation. Banks, W.W.; Blackman, 
H.S.; Gertman, D.I.; Petersen, R.J. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1982. Contract AC07-76ID01570. 7p. 
(CONF-820815—3). NTIS, PC A02/MF AO0Ol. Order 
Number DE83000558. 

From 2. ASME international computer engineering confer- 
ence; San Diego, CA, USA (15 Aug 1982). 

The purpose of this study was to determine which of two 
orthogonal display evaluation methods could best differentiate (on 
the basis of objective performance measures) between three unique 
safety parameter display formats. Another objective was to quanti- 
tatively measure the degree to which a tachistoscopic method of 
evaluation would correlate with the results of a multidimensional 
rating approach to display evaluation. A sample of test subjects 
who are qualified test reactor operators were used for a collection 
of data under experimental detection and recognition paradigms. 
The same test subjects (N = 5) also rated the quality and quantity 
of the data from three different safety parameter display formats by 
using a multidimensional rating scale (MDRS) consisting of seven 
dimensions. Results indicate the MDRS can be used to predict de- 
tection scores, since the results of the tachistoscopic method signifi- 
cantly correlated with three of the seven MDRS dimensions. 


5154 (EPRI-NP—2676) Test of job performance aids 
for power plants. Final report. Shriver, E.L.; Zach, S.E.; 
Foley, J.P. Jr. (Kinton, Inc., Alexandria, VA (USA)). Oct 
1982. 182p. NTIS, PC A09/MF AOl. Order Number 
DE83900571. 

The objective of EPRI Research Project 1396-1 was to 
evaluate the applicability and effectiveness of Job Performance 
Aids (JPAs) in nuclear power plant situations. For over twenty 
years, JPAs have been developed in military situations to meet the 
problems of confusing, incomplete, and inaccurate procedures on 
maintenance jobs. Kinton, Incorporated of Alexandria, Virginia ap- 
plied the military experience with JPAs to nuclear power plant sit- 
uations and identified potential benefits in terms of cost reductions 
and improved performance. Sample JPAs were developed for Con- 
trol Room Operations, Maintenance, Plant Operations, Instrumenta- 
tion and Control, Health Physics, and Quality Assurance tasks (pro- 
cedures) in selected nuclear plants. JPAs were also developed for a 
prototype condenser tube leak detection system in the design stage, 
as well as for generic classes of circuit breaker equipment. Based on 
the results of the study, the use of JPAs is recommended for plant 
procedures of medium to high difficulty and for those tasks per- 
formed infrequently, even if fairly simple. 


5155 (INTAT—53066659) Investigations to improve the 
reliability of measurement and control devices for nuclear 
power station technology. Biging, A. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). Aug 1981. 163p. (In German). NTIS (US 


Sales Only), PC A08/MF_ AOI. 
DE83900364. 
Portions of document are illegible. 
This project aims at the acceleration of premature failures of 
measuring and control devices by means of the most effective burn 
in methods in order to ameliorate their reliability in the plant. 
Therefore definition and trial of such methods on three different 


types of devices form the main issue of the experiments. Recom- 


Order Number 
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mendations given in technical literature are limited to single com- 
ponents and are not transferable to entire devices. Four burn in 
methods have been developed. These differ from each other in that 
they have different degrees of stress. These methods consider the 
parameters time, temperature, voltage, switching tolerances as well 
as acceleration. A failure rate collection for the components in- 
stalled in the devices has been compiled for the evaluation of the 
theoretical failure rates of the devices. The test rigs necessary for 
the trial of the burn in methods and the test programs for the auto- 
matic test system are described in detail in the present report. 


5156 (NP—2904027) High-reliability instrumentation 
and control system for nuclear power plants. Freymeyer, H. 
(ed.). (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
Apr 1980. 46p. (In German). NTIS (US Sales Only), PC 
A03/MF A011. Order Number DE82904027. 

Portions of document are illegible. 

A handbook is prepared for the functional requirements, in- 
stallation requirements, atmospheric, environmental, electrical con- 
ditions, protection, ergonomic requirements, and safety consider- 
ations in the development of safe power and information systems 
for nuclear power plants. 1 figure, 4 tables. 


5157 (NUREG/CR—2916) Empirical examination of 
evaluation methods for computer generated displays: psycho- 
physics. Petersen, R.J.; Smith, R.L.; Banks, W.W.; Gertman, 
D.I. (idaho National Engineering Lab., Idaho Falls (USA)). 
Sep 1982. Contract AC07-76ID01570. 44p. (EGG—2214). 
NTIS, PC A03/MF AOl - GPO. Order Number 
DE83002225. 

An investigation was performed to evaluate the perceptual 
aspects of safety parameter display systems (SPDSs) in nuclear 
power plant control rooms. Three SPDS configurations (star, bars, 
and meters) were evaluated in a series of four experiments. Subjects 
for the investigation were qualified nuclear plant operators and en- 
gineers at EG and G Idaho, Inc., at the Idaho National Engineer- 
ing Laboratory. The techniques reported herein were demonstrated 
to be sensitive to differences in human performance which result 
from using different display formats to present the same safety pa- 
rameter information. 


5158 (RISO-M—2349) Model of human decision making 
in complex systems and its use for design of system control 
strategies. Rasmussen, J.; Lind, M. (Risoe National Lab., 
Roskilde (Denmark)). Apr 1982. 22p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82702931. 

From American control conference; Arlington, VA, USA 
(14 - 16 Jun 1982). 

The paper describes a model of operators’ decision making 
in complex system control, based on studies of event reports and 
performance in control rooms. This study shows how operators 
base their decisions on knowledge of system properties at different 
levels of abstraction depending on their preception of the system’s 
immediate control requirements. These levels correspond to the ab- 
straction hierarchy including system purpose, functions, and physi- 
cal details, which is generally used to describe a formal design 
process. In emergency situations the task of the operator is to 
design a suitable control strategy for systems recovery, and the 
control systems designer should provide a man-machine interface, 
supporting the operator in identification of his task and in commu- 
nication with the system at the level of abstraction corresponding 
to the immedite control requirement. A formalized representation 
of system properties in a multilevel flow model is described to pro- 
vide a basis for an integrated control system design. 


5159 Shutdown system for a nuclear reactor. Groh, 
E.F.; Olson, A.P.; Wade, D.C.; Robinson, B.W. (to Dept. of 
Energy). US Patent Application 340,905. 20 Jan 1982. 21p. 
Contract W-31-109-ENG-38. 

An ultimate shutdown system is provided for termination of 
neutronic activity in a nuclear reactor. The shutdown system in- 
cludes bead chains comprising spherical containers suspended on a 
flexible cable. The containers are comprised of mating hemispheri- 
cal shells which provide a ruggedized enclosure for reactor poison 
material. The bead chains, normally suspended above the reactor 
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core on storage spools, are released for downward travel upon 
command from an external reactor monitor. The chains are capable 
of horizontal movement, so as to flow around obstructions in the 
reactor during their downward motion. 


2205 Environmental Aspects 
REFER ALSO TO CITATION(S) 4301, 5214, 6066, 6297 


5160 (BMI-SR—206) Open-pit construction. Cut-and- 
cover conceptual design close to the brink of a plateau. (In- 
Sa. Bung - Gemeinschaft Beratender Ingenieure, 
Doan (Gee (Germany, F.R.); Bundesministerium des Innern, 
y, F.R.)). Jun 1981. 487p. (in German). NTIS 
us Oe Only), PC A21/MF AOl. Order Number 
DE83780054. 
The conceptual design of a nuclear power plant accordingly 
to SR 136, situated in deep open pits in rock near the brink of a 
plateau and accessible from above as well as horizontally from the 
receiving stream, was further worked out. The increased backfill 
covering enables the reactor building to withstand heavier external 
forces and higher internal pressure caused by contaminated atmos- 
phere in the event of severe hypothetical internal accidents. The 
leakage of this atmosphere is to be collected in special condensation 
rooms and another part of it is to be cooled down in these rooms. 
An outer safety barrier and leakage extraction fans keep this atmos- 
phere substantially enclosed. By that means the consequences of a 
core melt accident will be reduced considerably. (orig.). 
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REFER ALSO TO CITATION(S) 5101, 5103, 5133, 5159 


5161 (EGG-LOFT—5925) Instrument failure detection 
and accommodation (with applications to LOFT primary 
system). Tylee, J.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Oct 1982. Contract AC07-761D01570. 
182p. NTIS, PC A09/MF AOl. Order Number 
DE83001778. 

Methods of detecting instrument failures in dynamic systems 
are described and evaluated. The methods use statistical tests on the 
innovations sequence of a Kalman filter, designed for the unfailed 
system, to make a failure decision. Once a failure is detected, the 
failed instrument reading is replaced with an optimal estimate of the 
measured parameter. This failure accommodation is accomplished 
using a bank of auxiliary Kalman filters (one for each sensor), each 
driven by a single measurement. Failure monitors are developed for 
both the Loss-of-Fluid Test (LOFT) pressurizer and reactor instru- 
mentation. The failure monitoring system performance is demon- 
strated using data from the LOFT L6 test series. 


5162 (EIR—445) Recent developments in reactor-noise 
analysis. Behringer, K.; Lescano, V.H.; Luebbesmeyer, D.; 
Meier, F.; Miteff, L.; Phildius, J.; Winkler, H. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)). Nov 1981. 26p. (CONF-8110107—Exc.). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE83900224. 

From 3. international specialists’ meeting on reactor noise 
(SMORN-III); Tokyo, Japan (26 Oct 1981). 

Portions of document are illegible. 

This work is part of a program of establishing practical ap- 
plications of neutron noise techniques to a swimming 1 research 
reactor and deals with two different items: (1) the identification of 
local boiling caused e.g. by a partial blockage of the coolant flow 
in a fuel element. Local boiling can easily lead to a burn-out situa- 
tion. The onset of boiling can be detected by neutron noise analysis 
and a boiling detection system is presently under development; (2) 
the measurement of the time evolution of the reactivity induced by 
xenon after reactor shut-down by an on-line reactivity meter based 
on neutron noise analysis. From the data, the prompt neutron decay 
constant at delayed critical, the equilibrium xenon reactivity worth, 
and an estimate of the average steady-state power flux in the core 
before reactor shut-down were obtained. 
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(EIR—446) Investigation of space-energy effects in 
the reactivity measurement by neutron noise with ex-core de- 
tectors in a reflected LWR. Lescano, V.H.; ge K. 
(Eidgenoessisches Inst. fuer Reaktorforsch 
gen (Switzerland)). Nov 1981. 95p. NTIS (U8 sak Sales aan 
PC A05/MF A0O1. Order Number DE83900223. 

Portions of document are illegible. 

Practical application of the zero-crossing correlation method 
for measuring slightly subcritical reactivities in a swimming pool 
reactor required the use of detector locations in the reflector zone 
near to the core boundary. Experimental investigations of neutron- 
noise cross-power spectra showed significant deviations from the 
point reactor model at higher frequencies (> 100 Hz). Nevertheless, 
the use of the point reactor model was found to be a useful ap- 
proach in the analysis of the zero-crossing correlation method 
yielding results which agreed well with those obtained from the 
rod-drop method. The theoretical part of the work is concerned 
with a space-dependent model calculation in two-group diffusion 
theory to support the experimental findings. The model calculation 
can explain the trends observed in the neutron-noise spectra as well 
as the applicability of the point reactor model to the zero-crossing 
correlation method. To obtain better insight, the calculations have 
been extended to neutron-noise spectra when one or both detectors 
are located in the core zone. In the case of a large core and widely 
spaced detectors, with at least one detector in the core zone, a sink 
frequency appears in the spectra. This effect is well-known in cou- 
pled-core kinetics. 


5164 (HEDL-SA—2746-S-FP) Processing of driver fuel 
assemblies at FFTF. Danko, A.D.; Hicks, D.F.; Arneson, 
S.O. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Jul 1982. Contract AC06-76FF02170. 5p. 
(CONF-821103—29). NTIS, PC A02/MF AO0l1. Order 
Number DE83001645. 

From American Nuclear Society winter meeting; Washing- 
ton, DC, USA (14 Nov 1982). 

Portions of document are illegible. 

The ability to disassemble an irradiated Fast Flux Test Fa- 
cility (FFTF) Driver Fuel Assembly (DFA) is important both to 
the continued operation of the FFTF and the future of the Breeder 
Reactor Program. At the FFTF, DFA’s with up to three (3)* kilo- 
watts of decay heat will be placed in the Interim Examination and 
Maintenance (IEM) Cell for disassembly and nondestructive exami- 
nation. This process includes sodium removal, duct measurement, 
duct cutting and pulling, fuel pin removal, and component disposi- 
tion to other laboratories for destructive examination. 


5165 (INIS-SU—124, pp 13-18) Determination of the 
Ksub(ef) for the BFS-40 critical assembly using different pro- 
grams and systems of constants. Tarasov, V.A.; Daruga, 
V.K.; Zhukov, A.V.; Kudryashov, L.N.; Korobejnikov, 
V.V.; Matusevich, V.S.; Polevoj, V.B.; Raskach, F.P. 1981. 
(In Russian). Dep. NTIS (US Sales Only). 

In Nuclear constants. 

Determination of data variability during the calculation of 
the (effective multiplication factor) of a physical model of a fast re- 
actor according to widely used programs and systems of constants 
as well as choice of an optimal technique for calculating the critical 
reactor state by comparison with an experiment have been investi- 
gated. Comparison of the calculated technique between themselves 
and with the experiment was performed at the BFS-40 facility sim- 
ulating the BOR-60 type reactor (fast reactor with oxide fuel and 
steel reflector). Results of calculations according to the programs 
using the Monte-Carlo method (MK-26, MMK-22, MMK-22P, 
ARMONT), according to the two-dimensional diffusion programs 
(DD-26, DD-18, RADAR) and one-dimensional programs (9M, 
M26, 26D, SN) using 18-group and 26-group libraries of constants 
(BNAB-70 and BNAB-78) are given. The best agreement with the 
experiment (within the limits of 1% Ksub(eff)) gives the calcula- 
tions by the Monte-Carlo method in the subgroup approximation 
with the BNAB-78 library constants. The rest programs disagree 
with experiments by 4-12% Ksub(eff) which results from different 
reasons. 
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(JEN—516) Application of the exact distribution 
psub(k) in the determination of kinetic parameters in a reac- 
tor. Alcala, F. (Junta de Energia Nuclear, Madrid (Spain)). 
1982. 176p. (In Spanish). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE82702928. 

One distribution of neutron counts obtained by a detector 
placed in a reactor is studied in order to be used in the determina- 
tion of reactor kinetic parameters such as B/A and reactivities. The 
parameters accuracy from this new method is compared with the 
Feynman and Mogilner method, based too in reactor neutron noise 
analysis. These three methods have been applied to JEN-2 reactor 
and the better accuracy and faster collection of experimental data 
give some interest to the new method which only requires a good 
fitting code. 


5167 (NUREG/CR—0169-Vol.4) LOFT experimental 
measurements uncertainty analyses. Volume IV. Liquid-level 
transducers. Meachum, T.R. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Oct 1982. Contract ACO07- 
761D01570. 17p. (EGG—2037-Vol.4). NTIS, PC A02/MF 
AO0l - GPO. Order Number DE83002126. 

The uncertainties of the measurements from the liquid level 
transducers (LLTs) installed in the Loss-of-Fluid Test (LOFT) re- 
actor system have been computed and documented herein. The 
LLT is a conductivity-sensitive device designed to detect the pres- 
ence or absence of liquid. Four types of LLTs are installed at var- 
ious locations in the reactor core, downcomer, lower plenum, and 
upper plenum to provide information pertaining to the liquid level 
during LOFT transient experiments. This analysis determined that 
the in-core, downcomer, lower plenum LLTs have 2 o uncertain- 
ties of 2.78, 4.5, 8.33, and 6.25% of range, respectively. 


5168 (NUREG/CR—0169-Vol.20) LOFT experimental 
measurements uncertainty analyses. Volume XX. Fluid-veloc- 
ity measurement using pulsed-neutron activation. Lassahn, 
G.D.; Taylor, D.J.N. (Idaho National Engineering Lab., 

Idaho Falls (USA)). Aug 1982. Contract ACO7- 761D01570. 
31lp. (EGG—2037). NTIS, PC A03/MF A0O1 - GPO. Order 
Number DE83000815. 

Analyses of uncertainty components inherent in pulsed-neu- 
tron-activation (PNA) measurements in general and the Loss-of- 
Fluid-Test (LOFT) system in particular are given. Due to the 
LOFT system's unique conditions, previously-used techniques were 
modified to make the volocity measurement. These methods render 
a useful, cost-effective measurement with an estimated uncertainty 
of 11% of reading. 
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5169 (NUREG/CR—2877) Investigation of cable dete- 
rioration in the containment building of the Savannah River 
Nuclear Reactor. Gillen, K.T.; Clough, me) Jones, L.H. 
(Sandia National Labs., Albuquerque, NM 1 SA)). Aug 
1982. Contract AC04-76DP00789. 38p. (SAND—81-2613). 
NTIS, PC A03/MF A0O1. Order Number DE83000817. 

This report describes an investigation of the deterioration of 
polyethylene and polyvinylchloride cable materials which occurred 
in the containment building of the Savannah River nuclear reactor 
located at Aiken, South Carolina. Radiation dosimetry and tem- 
perature mapping data of the containment area indicated that the 
maximum dose experienced by the cable materials was only 2.5 
Mrad at an average operating temperature of 43°C. Considering 
this relatively moderate environment, the amount of material degra- 
dation seemed surprising. To understand these findings, an experi- 
mental program was performed on the commercial polyethylene 
and polyvinylchloride materials used at the plant to investigate 
their degradation behavior under combined y-radiation and elevat- 
ed temperature conditions. It is established that the material dete- 
rioration at the plant resulted from radiation-induced oxidation and 
that the degradation rate can be correlated with local levels of radi- 
ation intensity in the containment area. 
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5170 (UNI-SA—97) Pilot-plant testing of magnetic fil- 
ters for the N-Reactor primary circuit. Emory, B.B. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)). 
1982. Contract AC06-76RL01857. 26p. (CONF-821044—1). 
NTIS, PC A03/MF AO1. Order Number DE82022198. 

From 43. annual international water conference; Pittsburgh, 
PA, USA (25 Oct 1982). 

Data obtained during the laboratory loop test program using 
the high power HGMF indicates that removal efficiency for Co 
and subsequently the bulk of the crud, will be greater than 90% at 
field strength above .1 Tesla for the expanded metal mesh matrix. 
However, since **Mn seems to exhibit paramagnetic behavior and 
the possibility of quantities of alpha iron forming during reactor 
shut down from oxygen inleakage, a field strength of .5 to 1 Tesla 
may be more appropriate for a full scale on-reactor installation. 
Crud loading of 50 gm per kg of matrix weight are readily obtain- 
able and up to twice that amount has been reached. 


5171 Instrumented in-reactor test capabilities in FFTF. 
Bauer, R.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Journal of Nuclear Materials; 104: 
No. 1-3, 1563-1566(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9 - 12 Aug 1981). 

Fusion materials research and development requires high 
neutron fluxes coupled with a large irradiation volume. Both of 
these needs can be provided by the Fast Flux Test Facility. The 
Materials Open Test Assembly, the vehicle used for materials irra- 
diations in the FFTF, is described. 
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REFER ALSO TO CITATION(S) 5106, 5107, 6034 


5172 (AREAEE—246) Effect of throttling on burnout 
heat flux and hydrodynamic instability in natural circulation. 
Mahmoud, S.I. (Atomic Energy Establishment, Inshas 
(Egypt). Reactors Dept.). 1980. 32p. Dep. NTIS (US Sales 
Only), MF A01. Order Number DE82905478. 

Portions of document are illegible. 

Twenty-four experiments were carried out to study the 
effect of restriction of the flow before inlet of the test section on 
burnout heat flux and instability of the flow boiling. These experi- 
ments were carried out on a 10, 12, 14, and 16 mm outer diameter 
stainless steel heated elements, 50 and 75 cms long centered inside a 
26 mm inner diameter stainless steel channel forming an annulus 
through which water followed upwards to give diameter ratios 2.6, 
2.17, 1.86, and 1.63, respectively. The parameters are chosen to 
cover the lack of the literature for burnout conditions at low pres- 
sures (1.5, 3, 6, and 10 atm). A detail description of the experimen- 
tal loop is given. Test section, steam separator, condenser, pre- 
cooler, preheater, throttle valve, flow measurements, and safety de- 
vices are designed and constructed for an operating pressure up to 
10 atm and temperature up to 200°C. Results are presented. 


5173 (BF-R—64,037-2) Pressure build-up by hydrogen 
combustion. Geiger, W.; Skoutayan, R.; Synofzik, R. (Bat- 
telle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
Mar 1980. 44p. (In German). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE82904361. 

An evaluation is made of literature data on temperature, 
pressure, gas, and particle concentration in LWR reactor contain- 
ment. Also presented is information obtained from experimental and 
theoretical studies on explosion run-off in areas with and without 
exhaust openings with respect to controlling hydrogen combustion 
in nuclear accidents. 31 references, 13 figures, 1 table. 


5174 (BF-R—64.167-40-3) a on the pressure 
relief in a model reactor pressure vessel with internals at 
BWR conditions. Kanzleiter, T. (Battelle-Institut e.V., 
Frankfurt am Main (Germany, F.R.)). Nov 1981. 148p. (in 
German). NTIS (US Sales Only), PC A05/MF A0O1. Order 
Number DE83900238. 

Portions of document are illegible. 
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The depressurization experiments with a BWR scale-model 
reactor pressure vessel with internals covered by Project 150 396 
are to be recalculated by means of computer codes. To be able to 
make these model calculations, it is necessary to know the thermo- 
dynamic starting conditions (pressure, temperature and void distri- 
bution) of the medium in the experimental pressure vessel with suf- 
ficient accuracy. The present report is a greatly enlarged version of 
the Report BF-R64.167-40-1 of June 1981/13/. It contains a com- 
plete compilation and comparative evaluation of the starting condi- 
tions of all ten DL and FL Experiments conducted under Project 
150 396. 


5175 (BMFT-RS—102-20/2) Acoustic holography. Lab- 
oratory and practical technical studies. Schmitz, V. (Fraun- 
hofer-Gesellschaft zur Foerderung der Angewandten Fors- 
chung e.V., Saarbruecken (Germany, F.R.). Inst. fuer Zer- 
stoerungsfreie Pruefverfahren). 11 Jun 1977. 171p. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE82903873. 

Portions of document a:e illegible. 

Descriptions are given of ho! ographic experiments on dense 
wave excitation, artificial and natural errors in transverse wave ex- 
citation, and practical experience gained on high temperature steam 
reactors (HDR). Also discus: :d are the potential industrial practical 
applications of the holographic and ultrasonic methods described. 
Numerous illustrations, tables, and diagrams are included. 7 refer- 
ences. 


5176 (BNL-NUREG—31769) Calculation of a BWR 
partial ATWS using RAMONA-3B. Garber, D.I.; Diamond, 
D.J.; Cheng, H.S. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 9p. (CONF- 
820802—43). NTIS, PC A02/MF A0Ol. Order Number 
DE83000839. 

From International meeting on thermal nuclear reactor 
safety; Chicago, IL, USA (29 Aug 1982). 

The RAMONA-3B code has been used to simulate a boiling 
water reactor (BWR) transient initiated by the closure of the main 
steam line isolation valves in which all the control rods in one-half 
the core fail to scram after reactor trip. The modeling of the nucle- 
ar steam supply system included three-dimensional neutron kinetics 
and parallel hydraulic channels (including bypass channel). The 
transient is characterized by an initial pressure spike and then by 
oscillations in the pressure due to the opening and closing of relief 
valves. These oscillations in turn affect all thermohydraulic proper- 
ties in the vessel. The simulation was continued for 7 minutes of 
reactor time at which point boron began to accumulate in the core. 
The calculation demonstrates the importance of using three-dimen- 
sional neutron kinetics in conjunction with the modeling of the nu- 
clear steam supply system for this type of transient. RAMONA-3B 
is unique in its ability to do this type of calculation. 


5177 (BNL-NUREG—31795) Heat transfer between im- 
miscible liquids enhanced by gas bubbling. Greene, G.A.; 
Schwarz, C.E.; Klages, J.; Klein, J. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1982. Contract AC02- 
76CHO00016. 14p. (CONF-820802—46). NTIS, PC A02/MF 
A01. Order Number DE83000977. 

From International meeting on thermal nuclear reactor 
safety; Chicago, IL, USA (29 Aug 1982). 

Portions of document are illegible. 

The phenomena of core-concrete interactions impact upon 
containment integrity of light water reactors (LWR) following pos- 
tulated complete meltdown of the core by containment pressuriza- 
tion, production of combustible gases, and basemat penetration. Ex- 
periments have been performed with non-reactor materials to inves- 
tigate one aspect of this problem, heat transfer between overlying 
immiscible liquids whose interface is disturbed by a transverse non- 
condensable gas flux emanating from below. Hydrodynamic studies 
have been performed to test a criterion for onset of entrainment 
due to bubbling through the interface and subsequent heat transfer 
studies were performed to assess the effect of bubbling on interfa- 
cial heat transfer rates, both with and without bubble induced en- 
trainment. Non-entraining interfacial heat transfer data with mer- 
cury-water/oil fluid pairs were observed to be bounded from below 
within a factor of two to three by the Szekeley surface renewal 
heat transfer model. However heat transfer data for fluid pairs 
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which are found to entrain (water-oil), believed to be characteristic 
of molten reactor core-concrete conditions, were measured to be up 
to two orders of magnitude greater than surface renewal predic- 
tions and are calculated by a simple entrainment heat transfer 
model. 


5178 (BNL-NUREG—31796) Transient core-debris bed 

heat-removal experiments and analysis. Ginsberg, T.; Klein, 

J.; Klages, J.; Schwarz, C.E.; Chen, J.C. ieee Na- 

tial Tat oxen (USA); ee re ae 
t. of Chemical E: ——- 

Contract AC02-76CHO00016. 16p. (CO 3208-47. 

NTIS, PC A02/MF A01. Order Number DE83000712. 

From International meeting on thermal nuclear reactor 

ety; Chicago, IL, USA (29 Aug 1982). 

Portions of document are illegible. 

An experimental investigation is reported of the thermal in- 
teraction between superheated core debris and water during postu- 
lated light-water reactor degraded core accidents. Data are present- 
ed for the heat transfer characteristics of packed beds of 3 mm 
spheres which are cooled by overlying pools of water. Results of 
transient bed temperature and steam flow rate measurements are 
presented for bed heights in the range 218 mm-433 mm and initial 
particle bed temperatures between 530K and 972K. Results display 
a two-part sequential quench process. Initial frontal cooling leaves 
pockets or channels of unquenched spheres. Data suggest that heat 
transfer process is limited by a mechanism of countercurrent two- 
phase flow. An analytical model which combines a bed energy 
equation with either a quasisteady version of the Lipinski debris 
bed model or a critical heat flux model reasonably well predicts the 
characteristic features of the bed quench process. Implications with 
respect to reactor safety are discussed. 


5179 (CEA-CONF—6115) Thermo-mechanical 
of primary structures in accidental conditions, and 
to solution by limit design. Kayser, G.; Le-Rigoleur, C.; Per- 
mezec, P. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France)). Aug 1981. 
(CONF-810836—2). NTIS (US Sales Only), PC A03 
A01. Order Number DE82702829. 
From 3. international seminar on the containment of fast 
breeder reactors; Ispra, Italy (24 Aug 1981). 
The static thermo-mechanical loadings of some important 
structures due to accidental situations are described and the behav- 
iour of these structures is calculated by several methods, elastic and 
plastic analysis and limit design. The interest of this last method is 
shown. 


5180 (CNEN-RT/ING—81-18) Dynamic equivalence be- 
tween the elements of the PEC fast reactor core and the cor- 

models for seismic tests. Cecchini, F.; Martelli, 
A.; Severi, A.; Uguccioni, G.M.; Vincenzi, D. (Comitato 
Nazionale per l’Energia Nucleare, Bologna (Italy). Diparti- 
mento Reattori Veloci; Bologna Univ. (Italy)). Nov 1981. 
37p. NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE83900326. 

The paper shows that the requirements of dynamic equiv- 
alence between the fuel elements, the reflectors and the neutron 
shield elements of the PEC Fast Reactor core and the correspond- 
ing models for the ISMES seismic tests, constructed at the AGIP 
Nuclear Laboratories of Medicina, are satisfied. In fact, the linear 
mass, stiffness and damping axial profiles, as well as the structural 
components leading to internal non-linearities and the gap profiles 
at the foot of the elements are accurately reproduced in the models. 
In this way the differences between the natural frequency values of 
the models and those of the corresponding elements are lower than 
3% at the same temperature conditions. 


5181 (CONF-821037—13) Scram discharge volume 
break studies accident sequence analysis. Harrington, R.M.; 
Hodge, S.A. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 5p. NTIS, PC A02/MF AOl1. 
Order Number DE83001945. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 
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This paper is a summary of a report describing the predicted 
response of Unit 1 at the Tennessee Valley Authority (TVA) 
Browns Ferry Nuclear Plant to a hypothetical small break loss of 
coolant accident (SBLOCA) outside of containment. The accident 
studied would be initiated by a break in the scram discharge 
volume (SDV) piping when it is pressurized to full reactor vessel 
pressure as a normal consequence of a reactor scram. If the scram 
could be reset, the scram outlet valves would close to isolate the 
SDV and the piping break from the reactor vessel. However, reset 
is possible only if the conditions that caused the scram have 
cleared; it has been assumed in this study that the scram signal re- 
mains in effect over a long period of time. 


5182 (CONF-821037—14) Pressurized-thermal-shock 
experiments. Whitman, G.D.; McCulloch, R.W. (Oak Ridge 
National Lab., TN (USA)). 1982. Contract W-7405-ENG- 
26. 9p. NTIS, PC A02/MF AOl. Order Number 
DE83001959. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

primary objective of the ORNL pressurized-thermal- 

shock (PTS) experiments is to verify analytical methods that are 
used to predict the behavior of pressurized-water-reactor vessels 
under these accident conditions involving combined pressure and 
thermal loading. The criteria on which the experiments are based 
are: scale large enough to attain effective flaw border triaxial re- 
straint and a temperature range sufficiently broad to produce a pro- 
gression from frangible to ductile behavior through the wall at a 
given time; use of materials that can be completely characterized 
for analysis; stress states comparable to the actual vessel in zones of 
potential flaw extension; range of behavior to include cleavage initi- 
ation and arrest, cleavage initiation and arrest on the upper shelf, 
arrest in a high K/sub I/ gradient, warm prestressing, and entirely 
ductile behavior; long and short flaws with and without stainless 
steel cladding; and control of loads to prevent vessel burst, except 
as desired. A PTS test facility is under construction which will 
enable the establishment and control of wall temperature, cooling 
rate, and pressure on an intermediate test vessel (ITV) in order to 
simulate stress states representative of an actual reactor pressure 
vessel. 


5183 (CONF-821037—26) Influence of steam on the be- 
havior of U;O; aerosols. Adams, R.E.; Tobias, M.L.; Kress, 
T.S. (Oak Ridge National Lab., TN (USA)). 1982. Contract 
W-7405-ENG-26. 8p. NTIS, PC A02/MF A0Ol. Order 
Number DE83001899. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions o' ‘document are illegible. 

A project is being conducted in the Nuclear Safety Pilot 
Plant (NSPP), located at the Oak Ridge National Laboratory 
(ORNL), to study the behavior of aerosols assumed to be generated 
during LWR reactor accident sequences and released into contain- 
ment. This project, which is part of the ORNL Aerosol Release 
and Transport (ART) Program, is sponsored by the Nuclear Regu- 
latory Commission and its purpose is to provide experimental quali- 
fication for LWR aerosol behavioral codes being developed inde- 
pendently by other NRC-sponsored programs. The program plan 
for the NSPP aerosol project provides for the study of the behav- 
ior of LWR accident aerosols emanating from fuel, reactor core 
structural materials, and from concrete-molten metal reactions. The 
behavior of each of these aerosols is being studied individually to 
establish their characteristics; future experiments will involve mix- 
tures of these aerosols to establish their interaction and collective 
behavior within containment. The purpose of this paper is to docu- 
ment observations illustrating the influence that steam has on the 
behavior of UsOg aerosols within the NSPP vessel. 


5184 (CONF-821037—31-Summ.) SCRAM-discharge 
volume break studies. Part 2. Fission-product transport analy- 
ses, Wichner, R.P.; Weber, C.F.; Lorenz, R.A.; Nehls, J.W.; 
Wright, A.L. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 22p. NTIS, "PC A02/MF AO1. 
Order Number DE83001942. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 
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This portion of the ORNL-SASA presentation deals with 
the analysis of the rate of movement of fission products from the 
overheated core through a series of reactor control volumes, the 
final one being the exterior of the reactor building. At this time, the 
analysis of a complete station blackout sequence at Browns Ferry 
has been completed. The fission product rt portion of the 
study was presented in preliminary form at the 1981 Water Reactor 
Safety Meeting. Currently, the analysis of the small-break LOCA 
outside of the containment is in process. The initial study traced 
noble gases and iodine through the reactor systems during the 
event sequence; the current work includes an analysis of cesium 
transport in addition to noble gases and iodine. 


5185 (CONF-821068—1) THORAX pretest prediction 
of a sodium-boiling transient in a 19-pin simulated LMFBR 
driver bundle. Rose, S.D. (Oak Ridge National Lab., TN 
(USA)). 1982. Contract W-7405-ENG-26. 17p. NTIS, PC 
A02/MF A01. Order Number DE83001943. 

From 10. liquid metal boiling working group meeting; Karls- 
ruhe, F.R. Germany (27 Oct 1982). 

Portions of document are illegible. 

Experiments will be conducted in the Thermal-Hydraulic 
Out-of-Reactor Safety-Shutdown Heat Removal System (THORS- 
SHRS) Assembly 1 loop at Oak Ridge National Laboratory 
(ORNL) to model the behavior of a reactor during degraded decay 
heat removal conditions. The test section is to consist of two paral- 
lel 19-pin electrically-heated driver bundles, typical of U.S. Large 
Developmental Plant (LDP) Liquid Metal Fast Breeder Reactor 
(LMFBR) design. Analysis of these experiments will include using 
THORAX, a two-dimensional boiling model which assumes an 
equilibrium mixture two-phase flow (with slip). A , THORAX pre- 
diction is presented for a single-bundle forced convection boiling- 
to-dryout transient at 15.8 kW/pin. 


5186 (CONF-821077—2) Radioiodine source term and 
its potential impact on the use of potassium iodide. Malinaus- 
kas, A.P. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE83001900. 

From Atomic Industrial Forum conference on radiation 
issues for the nuclear industry; New Orleans, LA, USA (3 Oct 
1982). 

: Information is presented concerning chemical forms of fis- 
sion product iodine in the primary circuit; chemical forms of fission 
product iodine in the containment building; summary of iodine 
chemistry in light water reactor accidents; and impact of the radio- 
dine source term on the potassium iodide issue. 


5187 (DOE/NE/37253—T1) Interfacial instabilities and 
their relation to recriticality in a disrupted LMFBR core. Ep- 
stein, M.; Fauske, H.K.; Grolmes, M.A. (Fauske and Asso- 
ciates, Inc., Burr Ridge, IL (USA)). Sep 1982. Contract 
AC02-82NE37253. 40p. NTIS, PC A03/MF AOl. Order 
Number DE83000555. 

Considerations of molten fuel-slug acceleration indicate that 
the Taylor instability mechanism will cause fuel disintegration fol- 
lowing a mild power burst in a disrupted subassembly. This obser- 
vation is used to obtain a simple expression for the fuel-slug accel- 
eration length over which fuel breakup occurs and to develop a 
simple criterion for the threshold fuel-pool size below which it is 
possible to bound the degree of energetics when arbitrary mild re- 
criticality situations are postulated. The possibility of molten hexcan 
wall steel mixing with molten fuel (Kelvin-Helmholtz instability) in 
a disrupted subassembly is also discussed and tentatively ruled out 
on the basis of available experimental information. Finally, a simple 
analysis of transient steel vapor condensation on upper pool liquid 
sodium demonstrates that sodium re-entry into the core by rapid 
steel vapor depressurization is prevented by sodium evaporation. 


5188 (EGG—2188) Common-cause failure analysis of 
the McGuire Unit 2 essential auxiliary-power system. Rasmu- 
_ D.M.; She + J.C.; Fowler, R.D.; Summitt, R.L.; 

or B.W. (Idaho National Engineering Lab., Idaho Falls 
(USA); Duke Power Co., Charlotte, NC (USA)). Oct 1982. 
Contract AC07-76I1D01570. 46p. (ALO—1010). NTIS, PC 
A03/MF A01. Order Number DE83002649. 
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Portions of document are illegible. 

This report documents the results of a qualitative common 
cause failure analysis (CCFA) of the essential auxiliary power 
system of the McGuire Nuclear Station Unit 2, which is owned and 
operated by Duke Power Company. The CCFA method is de- 
scribed. The analysis showed that potential problems exist for 
common-manufacturer and same-type components, but no potential 
problems were found attributable to environmental conditions - 
steam, humidity, etc. - because of the diversity and redundancy of 
the system. 


5189 (EGG-M—04982) Relocation and freezing of lique- 
fied fuel-rod material. Moore, R.L.; Broughton, J.M. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1982. Contract 
AC07-76ID01570. 6p. (CONF-820717—4). NTIS, PC A02/ 
MF AO1. Order Number DE83000557. 

From PAHR information exchange conference; Karlsruhe, 
F.R. Germany (28 Jul 1982). 

Portions of document are illegible. 

Severe degraded core cooling accidents, such as occurred at 
TMI-2 can potentially reach temperatures in excess of cladding 
melting. When the molten cladding is in contact with UO: fuel, the 
UO, will be dissolved contributing significantly to the total amount 
of liquefied material flowing down the rod and eventually freezing 
in a lower, cooler region of the core. The primary objectives of 
this paper are to evaluate the relocation and freezing characteristics 
of liquefied fuel rod material over a wide range of system condi- 
tions, physical characteristics of the fuel rod and liquefied material, 
and material thermo-physical properties to determine the relative 
influence of the controlling parameters. First the analytical model 
used in the analysis is briefly reviewed. The results of the analyses 
are then presented and discussed, and this is followed by the con- 
clusions. 


5190 (EGG-M—07882) Semiscale program review: con- 
tributions to nuclear-power-production safety. Perryman, J.L. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1982. Contract AC07-761D01570. 11p. (CONF-820890—1). 
NTIS, PC A02/MF A0O1. Order Number DE83000560. 

From 54. National Technical Association annual convention; 
Baltimore, MD, USA (2 Aug 1982). 

Portions of document are illegible. 

Presented is a brief description of the objectives and recent 
accomplishments of the Mod-2A portion of the Semiscale Program. 
Significant results from the Upper Head Injection, and Natural Cir- 
culation test series are presented along with the RELAPS5S computer 
code calculated responses. The adequacy of the RELAPS5S computer 
code to predict important thermal-hydraulic system behavior of 
these tests is evaluated. Recently completed and ongoing experi- 
mental investigations in the Semiscale Program are described. 


5191 (EGG-M—14982) Some applications of holography 
at the Idaho National Engineering Laboratory. Deason, V.A. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1982. Contract AC07-761D01570. 8p. (CONF-820822—13). 
NTIS, PC A02/MF AOl1. Order segues DE83001316. 

From 26. technical symposium and exhibition of the Interna- 
tional Society for Optical Engineering; San Diego, CA, USA (21 
Aug 1982). 

Portions of document are illegible. 

A project was recently completed that investigated possible 
uses of holography in the nuclear reactor safety program. A porta- 
ble holographic camera which uses a pulsed ruby laser for illumina- 
tion was constructed and used in various studies, including several 
designed to clarify the properties of steam/water mixtures that 
occur during loss-of-coolant accidents in nuclear reactors. The 
flexibility of the camera’s optical configuration also enables it to 
produce holographic interferograms, which have several advan- 
tages over conventional interferograms and which can be used to 
measure very small physical changes in a given environment. 


5192 (EPRI-NP—1709) Reactor-transient tests at ANO- 
2. Final report. Kantrowitz, M.L.; Thompson, J.P. (Combus- 
tion Engineering, Inc., Windsor, CT (USA). Power Systems 
Group). Oct 1982. 139p. NTIS, PC A07/MF AOl1. Order 
Number DE83900534. 

Portions of document are illegible. 
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This report documents experimental data generated from a 
series of reactor transient tests performed at Arkansas Nuclear One 
- Unit 2 (ANO-2) during December 1979 and January 1980. Four 
tests were conducted: complete loss of forced primary coolant 
flow, full-length control element assembly (CEA) drop, part-length 
CEA drop and turbine trip. These tests are part of a program to 
obtain plant transient test data which will be used for simulation 
code qualification. Two companion reports, ANO-2 Design and 
Cycle One Operating History Data and NSSS Transient Tests at 
ANO-2, provide plant design data and NSSS test data which may 
be used in conjunction with this report. 


5193 (EPRI-NP—2609-Vol.3-Pt.1) Parametric study of 
CHF data. Volume 3, Part 1. Critical heat flux data. Final 
report. Fighetti, C.F.; Pee i (Columbia Univ., | 


Ce a ee 


A99/MF 

DE83900614. 

Portions of document are i 

This Volume contains the complete information on Critical 
Heat Flux (CHF) tests performed at the Heat Transfer Research 
Facility of Columbia University. The radial and axial geometries 
for 235 test sections assemblies as well as the 11,077 CHF data 
points are presented. The description of the tables and figures, the 
test section geometries, and the test data are also given. 


5194 (EPRI-NP—2609-Vol.3-Pt.2) Parametric study of 
CHF data. Volume 3, Part 2. Critical heat flux data. Final 
Yor (USA) Dat” F.; oe D.G. (Columbia aa New 
or t. of Chemical Engineering) 1982. 
387p. NTIS, PC A17/MF AOl. Order WN 
DE83900615. 

This volume contains the complete information on Critical 
Heat Flux (CHF) tests performed at the Heat Transfer Research 
Facility of Columbia University. The radial and axial geometries 
for 235 test sections assemblies as well as the 11,077 CHF data 
points are presented. The description of the tables and figures, the 
test section geometries, and the test data are also given. 


5195 (EPRI-NP—2621) Decay-heat-removal experi- 
ments in a UTSG two-loop test facility. Interim 

Kiang, R.L.; Jeuck, P.R. III; Eid, J.C. (SRI International, 
Menlo Park, CA (USA)). Sep 1982. 184p. NTIS, PC A09/ 
MF A0O1. Order Number DE83900157. 

This Phase Report documents a year-long experimental pro- 
gram involving a U-tube steam generator (UTSG) two-loop test fa- 
cility. This effort represents part of a continuing research program 
aimed at providing a data base for future code verification. The 
tests were conducted in concentrated periods separated by months 
of support work that involved facility modifications and instrumen- 
tation upgrading. Incorporated into the sixteen days of test were 
steady-state single- and two-phase natural circulation, reflux boiling, 
transient tests involving phase transition, loop transition, transition 
ds tee ee ee 
accident (LOCA) simulation, and noncondensable gas injection. A 
limited number of tests in which the secondary side of the steam 
generator was allowed to boil was also conducted. The principal 
conclusion to be drawn from these tests is that single-phase natural 
circulation, two-phase natural circulation, or reflux boiling can 
remove heat generated in the core. 


(GEND-INF—011-Vol.2) 
uclide-distribution 


-building-base- 
ment radion studies. Cox, T.E.; Horan, 
J.T.; MclIsaac, C.V. (Idaho National Engineering Lab. 
Idaho Falls (USA)). Oct 1982. Contract AC07-76 1570. 
25p. NTIS, PC A02/MF A01. Order Number DE83002287. 

Eight sump samples from the Three Mile Island Unit 2 
(TMI-2) Reactor Building were taken during Entry 10 on May 14, 
1981, through the covered hatch on the 305-foot elevation. A single 
sump sample was taken during Entry 16 on September 4, 1981, 
through the open stairwell on the same elevation. The data ob- 
tained will provide information for mass balance determinations, se- 
lection of decontamination techniques, and accident diagnosis. The 
samples were analyzed for radionuclide concentration by two inde- 
pendent laboratories, Exxon Nuclear Idaho Company Inc. 
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(ENICO) and EG and G Idaho, Inc., at the Idaho National Engi- 
neering Laboratory (INEL). Analytical methods are described and 
the data are reported in tables. 


(GRS-A—501) Checking pipeline plastification: 
R6O study by the ICEPEL computer program. Baltes, B. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Sep 1980. 43p. (In German). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE82903561. 

Portions of document are illegible. 

Results are given for fluid and structural dynamic analysis of 
pipeline systems (pressure-time flow studies) as applied to nuclear 
plant safety. The analyses are modeled by a ICEPEL computer 
program. 2 references, 27 figures, 1 table. 


5198 (GRS-A—541) Analysis of hypothetical disruptive 
accidents in fast breeder reactors. Part II. Analysis of reac- 
tivity interference for the 1A core of the SNR-300 with a 
SAS3D computer program. Javeri, V.; Lugenheim, V. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Dec 1980. 174p. (In German). Gesellschaft 
fuer Reaktorsicherheit MbH, Glockengasse 2, 5000 Koeln 1, 
Germany, F.R. 

Portions of document are illegible. 

A study is made of the initial phase of disruptive accidents in 
failed shutdown systems for the SNR-300 prototype reactor with a 
SAS3D computer program. The experimental studies indicate that 
the reactivity intereference does not lead to core disruption and 
that the fuel material is notably below the boiling point at the end 
of the initial phase. No mechanical work was found to be released 
as a result of fuel vapor expansion. 85 references, 41 figures, 28 
table.s 


5199 (HEDL-SA—2593) Sodium-concrete _ reaction 
model development. Nguyen, D.H.; Muhlestein, L.D.; 
Postma, A.K. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Jul 1982. Contract AC06- 
76FF02170. 1lp. (CONF-820704—31). NTIS, PC A02/MF 
A01. Order Number DE83000480. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

Major observations have been formulated after reviewing 
test results for over 100 sodium-concrete reaction tests. The obser- 
vations form the basis for developing a mechanistic model to pre- 
dict the transient behavior of sodium-concrete reactions. The major 
observations are listed. Mechanisms associated with sodium and 
water transport to the reaction zone are identified, and represented 
by appropriate mathematical expressions. The model attempts to ex- 
plain large-scale, long-term (100 h) test results were sodium-con- 
crete reactions terminated even in the presence of unreacted sodium 
and concrete. 


5200 (HEDL-SA—2613) Consequences of axial mid- 
plane failures during hypothetical transient overpower acci- 
dents. Padilla, A. Jr.; O'Dell, L.D.; Yung, S.C.; Wilburn, 
N.P.; Culley, G.E.; Waltar, A.E. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1982. Contract 
AC06-76FF02170. 1lp. (CONF-820704—32). NTIS, PC 
A02/MF A0O1. Order Number DE83000484. 

From International topical meeting on LMFBR safety; 
Lyon, France (18 Jul 1982). 

Portions of document are illegible. 

It is generally accepted that coherent fuel pin failures at the 
axial midplane during hypothetical transient overpower accidents 
can cause a superprompt-critical excursion leading to an energetic 
core disassembly. Two approaches can be taken to resolve the con- 
cern of axial midplane failures. The first approach is to determine 
the distribution of fuel pin failure locations throughout the core and 
hopefully demonstrate that large numbers of midplane failures 
would be highly unlikely under actual LMFBR accident conditions. 
However, further analytical model development and experimental 
support may be necessary before this type of prediction can be 
made with confidence. The second approach is to demonstrate that 
even if all the fuel pin failures occurred at the axial midplane, there 
are physical mechanisms and phenomena which will mitigate the 
consequences. This latter approach was taken in this paper to dem- 
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onstrate that inter- and intra-assembly incoherence effects are likely 
sufficient to prevent an energetic accident consequence. 


5201 (HEDL-SA—2682-FP) Hydrogen distribution in a 
containment with a high-velocity hydrogen-steam source. 
Bloom, G.R.; Muhlestein, L.D.; Postma, A.K.; Claybrook, 
S.W. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1982. Contract AC06-76FF02170. 16p. 
(CONF-821026—12). NTIS, PC A02/MF AOl. Order 
Number DE83001781. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Hydrogen mixing and distribution tests are reported for a 
modeled high velocity hydrogen-steam release from a postulated 
small pipe break or release from a pressurizer relief tank rupture 
disk into the lower compartment of an Ice Condenser Plant. The 
tests, which in most cases used helium as a simulant for hydrogen, 
demonstrated that the lower compartment gas was well mixed for 
both hydrogen release conditions used. The gas concentration dif- 
ferences between any spatial locations were less than 3 volume per- 
cent during the hydrogen/steam release period and were reduced 
to less than 0.5 volume percent within 20 minutes after termination 
of the hydrogen source. The high velocity hydrogen/steam jet pro- 
vided the dominant mixing mechanism; however, natural convec- 
tion and forced air recirculation played important roles in provid- 
ing a well mixed atmosphere following termination of the hydrogen 
source. 5 figures, 4 tables. 


5202 (JAERI-M—9706) Constitution and performance 
of the electrical loading system in simulated environmental 
apparatus for material testing II (SEAMATE-II). Okada, 
Sohei; Kasahara, Yuko; Tanaka, Susumu; Ito, Masayuki; 
Kusama, Yasuo; Yoshida, Kenzo; Nakase, Yoshiaki. (Japan 
Atomic Energy Research Inst., Tokyo). Sep 1981. 52p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF A0O1. Order 
Number DE82702929. 

The electrical loading system in SEAMATE-II is required 
to impose rated voltage and current on the cables under serious en- 
vironments of high temperature steam and radiation such as LOCA. 
The system should also perform insulation resistance measurements 
of the cables being exposed to such environments. In this paper, the 
basic design specification, know-hows on the manufacture and the 
performance of the system are reported concerning the following 
items: type and performance of transformers for voltage supply; 
performance of penetration-type current transformers for current 
supply and calculation on the secondary load of the transformers; 
constitution and performance of the insulation resistance measuring 
equipment; system constitution for the automatic swiching between 
the electrical loading and the resistance measurement which is also 
performed automatically according to a designated sequence; type 
and performance of the prenetration; and other problems. 


5203 (JAERI-M—9756) Visual investigation of transient 
fuel behavior under a rapid heating condition. Saito, Shinzo. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1981. 
67p. (In Japanese). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE82702933. 

An in-reactor experimental research on fuel behavior under 
reactivity initiated accident (RIA) conditions is being conducted in 
the Nuclear Safety Research Reactor (NSRR). The optical system 
in which a non-browning lens periscope is directly installed in the 
test section was successfully developed for photographing transient 
fuel behavior. Several phenomena which had never been revealed 
before were observed in the slow motion pictures taken in the 
NSRR experiments which were performed in the water and air en- 
vironments. As for incipient failure mechanism for an unirradiated 
fuel rod under RIA conditions, brittle fracture of the cladding 
during quenching is dominant. However, a split cracking possibly 
occurs during even red hot state of the cladding. It is considered 
that the crack is generated by the local internal pressure increase at 
the specified region blocked up due to the melting of the cladding 
inner surface. The film boiling is unexpectablly violent specially in 
the early stage of the transient, and film thickness becomes 5 -- 6 
mm at maximum. The observed thick vapor film can not be ex- 
plained by the conventional theory, but the effect of hydrogen 
which is produced by Zircaloy-water reaction is reasonably ex- 
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plained to form thick film in the report. The molten fuel was ex- 
pelled from the cladding in the experiment which was performed in 
an air environment. The expelled fuelfragmented due to possibly 
initial motion effect, not mechanical collision effect, because Weber 
number is smaller than the critical value. 


5204 (Juel—1706) aaa oe of ergonomic questioning for 
application in data scanning devices eo yg om 


nertz, P.; Meessen, H.; Muench, E.; Pfeiffer, H. 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung). Feb 1981. 79p 


German). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE82903778. 

Portions of document are illegible. 

Results are given for the testing of various code and color 
combination signal recognition by nuclear plant safety personnel. A 
study is made of the effect of the time of day on the reading quality 
relative to the mental performance of the test subject. 13 references, 
42 figures, 7 tables. 


5205 (Juel-Spez—136/Bd.4) Safety study for HTR con- 
ceptual designs under German siting conditions. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung; Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Koeln (Germany, F.R.)). May 1982. 
232p. (In German). NTIS (US Sales Only), PC Al0/MF 
A01. Order Number DE83750120. 

Accidents caused by the ingress of water into the reactor 
core, which are initiated by steam generator leaks, contribute - due 
to weaknesses in the design - to the overall risk of the HTR-1160. 
The water, which is able to enter into the primary circuit particu- 
larly as a result of non-orderly insulated steam generators, leads to 
an additional release of fission products into the coolant gas due to 
physico-chemical effects. The total coolant gas activity can be di- 
rectly released into the atmosphere via a safety valve which is 
pressed open in the steam line. The accumulated release fractions of 
the relevant nuclides are, relative to the core inventory, in the 
range of a few per milor decimil (iodine). The greatest contribution 
to risk originates from the group of medium-sized leaks in the steam 
generator. Depressurization accidents only make an insignificant 
contribution to the HTR-1160 risk due to their low frequency and 
small consequences. The most probable cause of an depressurization 
of the primary circuit is the spontaneous opening and failure to 
close of the reactor pressure vessel’s safety valves. In comparison, 
leakages or even complete failure of the primary circuit closures 
are distinctly less probable. Serious ingresses of air with graphite 
corrosion and increased release of fission products are not to be ex- 
pected. 


5206 (KFK—3197) True Mass Flow Meter 50: a direct- 
reading high-precision mass flow meter for transient two- 
phase flow up to m = 50 kg/s. Hain, K.; Bruederle, F.; 
Butzer, W.; Schlob, F.; Vollmer, T. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Hauptabteilung 
Ingenieurtechnik). Oct 1981. 65p. (In German). Kernfors- 
chungszentrum Karlsruhe GmbH., Karlsruhe, Germany. 

An instrument for measuring transient water/steam two- 
phase flows is described which, on the one hand, is able to measure 
mass flows independent of the state of the medium and the type of 
flow involved and, on the other hand, directly indicates the instan- 
taneous mass flow. The operating data of 160 bar and 620 K corre- 
spond to PWR conditions; the measuring range extends up to 50 
kg/s. The accuracy achieved in calibration on an air/water mixture 
is presented. 


5207 (LA-UR—82-2661) Effects of condensation model- 
ing on transient behavior of pressurized water reactors. 
DeMuth, N.S.; Dobranich, D.; Sahota, M.S.; Watson, C.E. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 7p. (CONF-820962—2). NTIS, PC A02/ 
MF AO1. Order Number DE83000645. 

From NRC/ANS meeting on basic thermal hydraulic mech- 
anisms in LWR analysis; Bethesda, MD, USA (14 Sep 1982). 

Portions of document are illegible. 

In simulating pressurized water reactor (PWR) transients 
with large-scale systems codes such as TRAC and RELAP, the 
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effect of condensation has been recognized as a controlling mecha- 
nism in the prediction of plant response. For transients i 

contraction of or loss of primary coolant, the rate of condensation 
(primarily in the pressurizer) controls the system refill characteris- 


relative importance of each of these processes and the degree of in- 
teraction between them during different transients is very complex. 
The existing condensation models do not adequately describe the 
interplay between these effects and this leads to uncertainties in the 
predicted system response. Further experimental data and code as- 
sessment are required to provide data necessary for improving con- 
densation models. Three examples of transients involving uncertain- 
ties introduced by condensation modeling are (1) pressurized ther- 
mal shock (PTS) transients, (2) small break loss-of-coolant accidents 
(SBLOCA), and (3) steam generator tube ruptures (SGTR). 


5208 (LA-UR—82-2831) Reactor sabotage vulnerability 
and vital-equipment identification. Boudreau, J.M.; Haarman, 
R.A. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 8p. (CONF-821037—17). NTIS, PC 
A02/MF A01. Order Number DE83000602. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Two ongoing programs at Los Alamos, the Vital Area Anal- 
ysis Program and the Reactor Sabotage Vulnerability Program, are 
discussed. The Laboratory has been providing the Nuclear a 
tory Commission with technical support in identifying the vital 
ee ee ee ee 
trees. This procedure is being expanded to provide ye pea the 
Reactor Sabotage Vulnerability Assessment Program. A Te-exami- 
nation of some of the original system modeling includ- 
ing a survey of the applicable research, is underway. A description 
of the survey work and the computerized data bases being used is 
provided. This program is expected to result in refinements in the 
existing procedures. 


5209 (LA-UR—82-2834) TRAC analysis support for the 
2D/3D program. Williams, K.A. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 4ip. 
(CONF- 821037—18). NTIS, PC A03/MF A0l. Order 
Number DE83000615. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

The 2D/3D Program is a multinational (Germany, Japan, 
and the United States) experimental and analytical nuclear reactor 
safety research program having as its main purpose the investiga- 
tion of multidimensional thermal-hydraulic behavior during the 
refill and reflood phases of loss-of-coolant accidents (LOCAs) in 
pressurized water reactors (PWRs). The German contribution to 
the program is the planned Upper Plenum Test Facility (UPTF), a 
full-scale facility with vessel, four loops, and steam-water core sim- 
ulator. The Japanese are presently operating two large-scale test 
facilities as part of this program: the Cylindrical Core Test Facility 
(CCTF) and the Slab Core Test Facility (SCTF). The Los Alamos 
National Laboratory is the prime contractor to the NRC in the 
latter activity. The main analytical tool in this program is the Tran- 
sient Reactor Analysis Code (TRAC), a best-estimate, multidimen- 
sional, non-equilibrium, thermal-hydraulics computer code devel- 
oped for the NRC at Los Alamos. Through code predictions of ex- 
perimental results and calculations of PWR transients, TRAC pro- 
vides the analytic coupling between the facilities and is extending 
the results to predicting actual PWR behavior. 


(MPA—810-053) High speed tensile tests on large 

scale specimens. Stage I: model tests and construction of a 
high speed tensile machine. (Stuttgart Univ. (Germany, 
F.R.). Staatliche oat cee ee ae Aug 1981. 150p. 
(In German). NTIS (US Sales Only), PC AO7/MF AO1. 
Order Number DE83900187. 

Portions of document are illegible. 

Experimental and constructive preparatory work took place 
in order to be able to test large scale specimens (specimen cross 
section up to 20,000 mm?) with a strain rate-time-characteristic that 
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corresponds with the Bethe-Tait accident. 78 specimens (specimen 
cross section up to 2160 mm?) made of austenitic and ferritic mate- 
rials were tested at ambient temperature on a 1.2 MN - High Speed 
Tensile Machine. This machine with propellent charge powder as a 
working medium served as a model in order to reduce the risk on 
the 12 MN - High Speed Tensile Machine which is needed for 
large scale specimens. 


5211 (NUREG—0485-Vol.4-No.8) Systematic evaluation 
program. Status summary report, August 1-31, 1982. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Resource Management). Sep 1982. 93p. NTIS, PC A05/MF 
AO01 - GPO. Order Number DE82905461. 

Portions of document are illegible. 

The status of the systematic evaluation program is presented 
for the following reactors: Big Rock Point Reactor; Dresden-1 Re- 
actor; Dresden-2 Reactor; Ginna-1 Reactor; Connecticut Yankee 
Reactor; LACBWR Reactor; Oyster Creek-1 Reactor; Millstone-1 
Reactor; Palisades-1 Reactor; San Onofre-1 Reactor; and Rowe 
Yankee Reactor. 


5212 (NUREG—0802) Safety/relief valve quencher 
loads: evaluation for BWR Mark II and III containments. Su, 
T.M. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Oct 1982. 
132p. NTIS, PC A07/MF AOi - GPO $6.00. Order Number 
DE83900420. 

Boiling water reactor (BWR) plants are equipped with 
safety/relief valves (SRVs) to protect the reactor from overpressur- 
ization. Plant operational transients, such as turbine trips, will actu- 
ate the SRV. Once the SRV opens, the air column within the par- 
tially submerged discharge line is compressed by the high-pressure 
steam released from the reactor. The compressed air discharged 
into the suppression pool produces high-pressure bubbles. Oscilla- 
tory expansion and contraction of these bubbles create hydrodyna- 
mic loads on the containment structures, piping, and equipment 
inside containment. This report presents the results of the staff's 
evaluation of SRV loads. The evaluation, however, is limited to the 
quencher devices used in Mark II and III containments. With re- 
spect to Mark I containments, the SRV acceptance criteria are pre- 
sented in NUREG-0661 issued July 1980. The staff acceptance cri- 
teria for SRV loads for Mark II and III containments are presented 
in this report. 


5213 (NUREG—0857-Suppl.3) Safety evaluation report 
related to the operation of Palo Verde Nuclear Generating 
Station, Units 1, 2, and 3: Docket Nos. STN 50-528, STN 50- 
529, and STN 50-530. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Sep 1982. 38p. NTIS, PC A03/MF AOl1 - GPO $4.75. 
Order Number DE83900120. 

Additional information is presented concerning site charac- 
teristics; inservice testing of pumps and valves; reactor coolant 
system; engineered safety systems; electric power systems; auxiliary 
systems; and quality assurance. 


5214 (NUREG/CR—1120-Vol.10) Seismic safety mar- 
gins research program. Progress report No. 14. Bohn, M.P.; 
Bernreuter, D.L.; Chuang, T.Y.; Cover, L.E.; Johnson, J.J.; 
Shukla, S.N.; Wells, J.E.; Shieh, L.C. (Lawrence Livermore 
National Lab., CA (USA)). 30 Jun 1982. Contract W-7405- 
ENG-48. 75p. NTIS, PC A04/MF AOl - GPO. Order 
Number DE83001179. 

The Seismic Safety Margins Research Program (SSMRP) is 
an NRC-funded, multiyear program conducted by Lawrence Liver- 
more National Laboratory (LLNL). Its goal is to develop a com- 
plete, fully coupled analysis procedure (including methods and 
computer codes) for estimating the risk of an earthquake-caused ra- 
dioactive release from a commercial nuclear power plant. The anal- 
ysis procedure is based on a state-of-the-art evaluation of the cur- 
rent seismic analysis and design process and explicitly includes the 
uncertainties inherent in such a process. The results will be used to 
improve seismic licensing requirements for nuclear power plants. 
This document is a progress report on the Seismic Safety Margins 
Research Program covering the period April 1, 1982, through June 
30, 1982. The report gives a general description of the program, to- 
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gether with financial summaries and individual project details. Each 
project is summarized to show accomplishments, schedules, miles- 
tones and completion dates, budget and expenditures, and any con- 
cerns that may affect the project. 


5215 (NUREG/CR—2331-Vol.2-No.1) Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 
search. Quarterly progress report, January 1-March 31, 1982. 
Weiss, A.J. (comp.). (Brookhaven National Lab., Upton, 
NY (USA)). Jul 1982. Contract AC02-76CH00016. 190p. 
(BNL-NUREG—51454-Vol.2-No.1). NTIS, PC A09/MF 
AO1 - GPO. Order Number DE83001542. 

Portions of document are illegible. 

The Advanced and Water Reactor Safety Research Pro- 
grams Quarterly Progress Reports have been combined and are in- 
cluded in this report. The projects reported are the following: 
HTGR Safety Evaluation, SSC Development, Validation and Ap- 
plication, Generic Balance of Plant Modeling, Thermal Hydraulic 
LWR and LMFBR Safety Experiments, RAMONA-3B Code 
Modification and Evaluation, LWR Plant Analyzer Development, 
LWR Code Assessment and Application, Stress Corrosion Crack- 
ing of PWR Steam Generator Tubing, Standards for Materials In- 
tegrity in LWRs, Probability Based Load Combinations for Struc- 
tural Design, Mechanical Piping Benchwork Problems, Soil Struc- 
ture Interaction, Human Error Rate Data Analysis, and Criteria on 
Human Engineering Regulatory Guides. 


5216 (NUREG/CR—2335) Results of the Semiscale 
Mod-2A natural-circulation experiments. Loomis, G.G.; 
Soda, K. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Sep 1982. Contract AC07-761D01570. 74p. (EGG— 
2200). NTIS, PC A04/MF AOl - GPO. Order Number 
DE83001825. 

A series of experiments was conducted in a scaled model of 
a pressurized water reactor (Semiscale Mod-2A) to investigate natu- 
ral circulation heat rejection under normal and abnormal operating 
conditions. The effects on natural circulation of diminished primary 
and secondary coolant inventory, as well as the presence of non- 
condensible gas in the primary, were determined. Three distinct 
modes of natural circulation were found to occur as a function of 
primary coolant inventory: single-phase, two-phase (liquid continu- 
ous), and reflux condensation. The primary coolant inventory limit 
for adequate heat rejection was found to be the amount of coolant 
necessary to keep the core covered. The presence of nitrogen gas 
in plausible quantities altered natural circulation behavior but did 
not preclude adequate heat rejection. 


5217 (NUREG/CR—2444-Vol.1) PWR FLECHT 
SEASET 21-rod-bundle flow-blockage task: data and analysis 
report. NRC/EPRI/Westinghouse report No. 11, main report 
and appendices A-J. Loftus, M.J.; Hochreiter, L.E.; Lee, N.; 
McGuire, M.F.; Wenzel, A.H.; Valkovic, M.M. (Westing- 
house Electric Corp., Pittsburgh, PA (USA)). Sep 1982. 
565p. (EPRI-NP—2014-Vol.1; WCAP—9992-Vol.1). NTIS 
(US Sales Only) - GPO _ $20.00. Order Number 
DE83900164. 

Portions of document are illegible. 

This report presents data and limited analysis from the 21- 
Rod Bundle Flow Blockage Task of the Full-Length Emergency 
Cooling Heat Transfer Separate Effects and Systems Effects Test 
Program (FLECHT SEASET). The tests consisted of forced and 
gravity reflooding tests utilizing electrical heater rods with a cosine 
axial power profile to simulate PWR nuclear core fuel rod arrays. 
Steam cooling and hydraulic characteristics tests were also con- 
ducted. These tests were utilized to determine effects of various 
flow blockage configurations (shapes and distributions) on reflood- 
ing behavior, to aid in development/assessment of computational 
models in predicting reflooding behavior of flow blockage configu- 
rations, and to screen flow blockage configurations for future 163- 
rod flow blockage bundle tests. 
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5218 (NUREG/CR—2459-Vol.1) Semiscale uncertainty 
report: methodology. Golden, R.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Sep 1982. Contract 
AC07-761D01570. 56p. (EGG—2142-Vol.1). NTIS, PC 
A04/MF AO1 - GPO. Order Number DE83000571. 

Definitions of statistical terms and methods used to derive 
uncertainty estimates for experimental measurements at the Semis- 
cale Test Facility are presented in this report. Error propagation 
equations are developed to aid in determining uncertainties for 
complex calculations. Uncertainty estimates of the data system are 
presented, as well as the other types of errors, which are analyzed 
in more detail in subsequent volumes that will cover each of the 
various types of measurements. 


5219 (NUREG/CR—2640) Facility description. THTF 
Mod 3 ORNL PWR BDHT separate-effects program. Felde, 
D.K.; Durall, R.L.; Gould, S.S.; Mailen, G.S.; Sutton, A.G.; 
Fraysier, D.J.; Keith, E.C.; Ott, L.J.; Wolfe, J.E. (Oak 
Ridge National Lab., TN (USA)). Sep 1982. Contract W- 
7405-ENG-26. 371p. (ORNL/TM—7842). NTIS PCE13/ 
MF $4.60 - GPO. Order Number DE83001834. 

Includes 6 sheets of 30x reduction microfiche. Portions of 
document are illegible. 

This report describes the Thermal-Hydraulic Test Facility 
(THTF) as modified for tests with Bundle 3, a 64-rod bundle of in- 
directly electrically heated fuel rod simulators. The report provides 
a description of the basic facility and instrumentation as well as a 
test-specific facility description for each of the primary tests run at 
the THTF during the operational period from June 1979 to Febru- 
ary 1981. The primary tests include the Small-Break Loss-of-Cool- 
ant Accident (LOCA)-I Test Series, the transient Upflow Film 
Boiling Tests, the Steady-State Upflow Film Boiling Test Series, 
the Double-Ended Cold-Leg Break Test, the Small-Break LOCA-II 
Test Series, and the Intermediate-Flow Heat Transfer Test Series. 
Two major modifications made to the bundle and test section over 
this period are also described. 


5220 (NUREG/CR—2697) Uranium oxide and sodium 
oxide aerosol experiments: NSPP mixed-oxide tests 303-307, 
data record report. Adams, R.E.; Kress, T.S.; Tobias, M.L. 
(Oak Ridge National Lab., TN (USA)). Oct 1982. Contract 
W-7405-ENG-26. 109p. (ORNL/TM—8325). NTIS, PC 
A06/MF AO1 - GPO. Order Number DE83001514. 

Portions of document are illegible. 

This data record report summarizes five tests, involving mix- 
tures of uranium oxide and sodium oxide aerosols, conducted in the 
Nuclear Safety Pilot Plant project at Oak Ridge National Labora- 
tory. The goal of this project is to establish the validity (or level of 
conservatism) of the aerosol behavioral code, HAARM-3, and 
follow-on codes under development at Battelle Columbus Labora- 
tories for the US Nuclear Regulatory Commission. Descriptions of 


the five tests with tables and graphs summarizing the results are in- 
cluded. 


5221 (NUREG/CR—2730) Hydrogen-burn survival: pre- 
liminary thermal model and test results. McCulloch, W.H.; 
Ratzel, A.C.; Kempka, S.N.; Furgal, D.T.; Aragon, J.J. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1982. Contract AC04-76DP00789. 33p. (SAND—82-1150). 
NTIS, PC A03/MF AOl - GPO. Order Number 
DE83001091. 

This report documents preliminary Hydrogen Burn Survival 
(HBS) Program experimental and analytical work conducted 
through February 1982. The effects of hydrogen deflagrations on 
safety-related equipment in nuclear power plant containment build- 
ings are considered. Preliminary results from hydrogen deflagration 
experiments in the Sandia Variable Geometry Experimental System 
(VGES) are presented and analytical predictions for these tests are 
compared and discussed. Analytical estimates of component ther- 
mal responses to hydrogen deflagrations in the upper and lower 
compartments of an ice condenser, pressurized water reactor are 
also presented. 
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5222 (NUREG/CR—2735) 2D/3D analysis program 
report. Progress report, 1981. Kirchner, W.L.; Williams, 
K.A. (Los Alamos National Lab., NM (USA)). Jun 1982. 
Contract W-7405-ENG-36 . (LA—9376-PR). NTIS, PC 
A04/MF AOI - GPO. Order umber DE83000435. 


Portions of document are i 
The United States Nuc’ ” Regulatory Commission 
experimental 


(USNRC) i is currently engaged in a multinational 


contractor to the NRC, the Los Alamos National 


ments the key results and findings from efforts during FY 1981. 
The Transient Reactor Analysis Code (TRAC), the main analytical 


stantial safety margins below current licensing requirements. Future 
model development and assessment activities for TRAC are out- 
lined and future 2D/3D activities of importance to NRC licensing 
activities are also described. 


5223 (NUREG/CR—2747) Hydrogen burn survival ex- 
FITS Series One. Richards, E.H.; McCulloch, 
W.H.; Aragon, J.J. (Sandia National Labs., 
NM (USA)). 1982. Contract AC04-76DP007 
(SAND—82-1245C; CONF-821026—9). NTIS, PC 
A01. Order Number DE83001270. 
From 2. international workshop on the impact of 
on water reactor —_— Foy crag NM, USA (3 Oct 1982). 
The purpose of FITS Series 1 is twofold. First, the hydro- 
gen burn environment had to be characterized so that the environ- 
ment could be simulated in further tests at the CRTF. Second, the 
tests provide medium-scale verification of the computational models 
being developed as part of the analytical portion of the HBS pro- 
gram. FITS Series 1 tests treated single burns only; multiple burn 
phenomenology will be examined in later tests. This report docu- 
ments the HBS instrumentation and procedures (test plan) for the 
FITS Series 1 tests and presents some limited observations. 


(NUREG/CR—2791) Methodology for evaluation 
of insulation-debris effects. Containment emergency sump per- 
formance-unresolved safety issue A-43. Wysocki, J.; Kolbe, 
R. (Burns and Roe, Inc., Woodbury, NY (USA)). Sep 1982. 
Contract AC04-76DP00789. 270p. (SAND—82-7067). 
NTIS, PC Ai2/MF A0Ol - GPO $8.00. Order Number 
DE83001108. 

Portions of document are illegible. 

The postulated failure of high energy piping within a light 
water reactor containment has raised safety questions related to the 
generation of insulation debris, the migration of such debris to the 
containment emergency sump screens and the potential for severe 
screen blockages. High, or total, screen blockages could result in 
impairment of the long term RHR recirculation systems. Debris 
considerations are an integral part of the unresolved Safety Issue A- 
43, Containment Emergency Sump Performance. This report devel- 
ops calculational methods and debris transport models which can 
be used for estimating the quantities of debris that might be gener- 
ated by a LOCA, the transport of such debris, methods for estimat- 
ing screen blockages and attendant pressure losses. Five operating 
plants were analyzed using this debris evaluation methodology. 
These calculations show the dependency on plant containment 
layout, sump location and design, and types and quantities of insula- 
tion employed. 9 figures, 6 tables. 


5225 (NUREG/CR—2792) Assessment of residual heat 
removal and containment spray pump performance under air 
and debris ingesting conditions. Kamath, P.S.; Tantillo, T.J.; 
Swift, W.L. (Creare, Inc., Hanover, NH (USA)). Sep 1982. 
107p. (CREARE/TM—825). NTIS, PC A06/MF AOl - 
GPO $5.50. Order Number DE83900137. 

Portions of document are illegible. 
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This report presents an assessment of the performance of Re- 
sidual Heat Removal (RHR) and Containment Spray (CS) pumps 
during the recirculation phase of reactor core and containment 
cooldown following a Loss-of-Coolant Accident (LOCA). The 
pumped fluid is expected to contain debris such as insulation and 
may ingest air depending on sump conditions. Findings are based 
on information collected from the literature and from interviews 
with pump and seal manufacturers. These findings show that for 
pumps at normal flow rates operating with sufficient Net Positive 
Suction Head (NPSH), pump performance degradation is negligible 
if air ingestion quantities are less than 2% by volume. For air inges- 
tion between 3% and 15% by volume, head degradation depends 
on individual pump design and operating conditions and for air 
quantities greater than 15% performance of most pumps will be 
fully degraded. Also, small quantities of air will increase NPSH re- 
quirements for these pumps. For the types and quantities of debris 
likely to be present in the recirculating fluid, pump performance 
degradation is expected to be negligible. 


5226 (NUREG/CR—2810) Variations in Zircaloy-4 
cladding deformation in replicate LOCA simulation tests. 
Longest, A.W.; Crowley, J.L.; Chapman, R.H. (Oak Ridge 
National Lab., TN (USA)). Sep 1982. Contract W-7405- 
ENG-26. S5ip. (ORNL/T M—8413). NTIS, PC A04/MF 
AO1. Order Number DE83000433. 

Five single-rod, heated-shroud replicate burst tests were con- 
ducted to study statistical variations in Zircaloy cladding deforma- 
tion under simulated loss-of-coolant accident conditions. The test 
conditions used (low steam coolant flow and a heating rate of ~ 10 
K/s to tube failure at ~ 775°C) were conductive to large deforma- 
tion and matched those used in two of the Multirod Burst Test Pro- 
gram bundle tests so that the results could be used to aid in inter- 
pretation of differences observed for individual rods in bundle tests. 
The largest variation observed was in burst strain, which ranged 
from 50 to 96%. Burst temperature ranged from 767 to 779°C, 
burst pressure from 9405 to 9870 kPa, average strain over the 
heated length from 18 to 23%, and tube volume increase from 39 to 
51%. As expected, cladding deformation was influenced by small 
temperature gradients: the more uniform the temperature, the great- 
er (and more uniform) the deformation. 


5227 (NUREG/CR—2811) Development of techniques 
for fabrication of film probe sensor assembly. Moorhead, 
A.J. (Oak Ridge National Lab., TN (USA)). Oct 1982. Con- 
tract W-7405-ENG-26. 36p. (ORNL—5895). NTIS, PC 
A03/MF A0O1 - GPO. Order Number DE83001532. 

Pulsed laser welding and brazing techniques were developed 
for fabrication of sensors designed to measure liquid film properties 
in out-of-reactor safety tests that simulate a loss-of-coolant accident 
in a pressurized-water nuclear reactor. These sensors were made 
possible by a unique ceramic-to-metal seal system based on a 
cermet insulator and a brazing filler metal, both developed at 
ORNL. This seal system was shown to resist steam to an exposure 
of at least 100 h at 700°C (1292°F) and to resist repetitive thermal 
transients of 300°C/s (540°F). Procedures were also developed for 
induction brazing the instrumentation cables to a stainless steel end 
cap and for laser welding this component to the brazed sensor body 
itself. Cable end seals and sensor bodies fabricated with these de- 
signs and techniques maintained excellent helium leaktightness (<3 
x 10~* cm*/s) after 20 severe thermal shock tests from 500°C air 
into water at 80°C. 


5228 (NUREG/CR—2818) Protective measures and reg- 
ulatory strategies for core-melt accidents. (International 
Energy Associates Ltd., Washington, DC (USA)). Sep 1982. 
Contract AC04-76DP00789. 49p. (SAND—82-7071). NTIS, 
PC A03/MF AOl1 - GPO. Order Number DE83000762. 

Portions of document are illegible. 

Information is presented concerning alternative approaches 
for improved protection against core-melt accidents; currently used 
regulatory practices; and potential regulatory impacts resulting 
from core-melt accidents. 
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5229 (NUREG/CR—2888) Operator action event trees 
for the Zion 1 pressurized water reactor. Brown, R.G.; Von- 
ae J.L.; Quilliam, J.F. (Wood-Leaver and Asso- 

Inc., San Jose, CA (USA)). Sep 1982. Contract 
‘ACOT.761D01570. 201p. (EGG—2201). NTIS, PC A10/MF 
A01 - GPO. Order Number DE83001596. 

Operator Action Event Trees for transient and LOCA initi- 
ated accident sequences at the Zion 1 PWR have been developed 
and documented. These trees logically and systematically portray 
the role of the operator throughout the progression of the accident. 
The documentation includes a delineation of the required operator 
response and the key symptoms exhibited by the plant at each state 
of the tree. These operator action event trees were based on the 
best-estimate computer analyses performed by EG and G Idaho, 
Inc. and Los Alamos National Laboratory under the NRC Severe 
Accident Sequence Analysis (SASA) Program. 


(NUREG/CR—2897) Calculations of hydrogen 
auanaien in nuclear containments by the random choice 
method. Delichatsios, M.A.; Genadry, M.B.; Fardis, M.N. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Civil Engineering). Sep 1982. 211lp. NTIS, PC A10/MF 
A01 - GPO $7.50. Order Number DE83900138. 

Portions of document are illegible. 

Computer codes which simulate hydrogen detonators in 
planar, cylindrical, spherical and two-dimensional axisymmetric ge- 
ometries have been developed. The computational method is based 
on the Random Choice Technique which can handle accurately 
sharp discontinuities. The detonation front is represented in the 
model as a discontinuity which changes the still unburnt gas to a 
completely burnt one, according to the Chapman-Jouguet condi- 
tions. Numerical results for one-dimensional geometries show good 
agreement with available analytical solutions. The one-dimensional 
code was modified to include coupling with an elastically deforma- 
ble wall and the modified version was used to demonstrate that for 
typical concrete containment structures interaction of the waves 
with wall deformations has insignificant effects on the wave proper- 
ties, and can be neglected. The two-dimensional axisymmetric code 
was used to calculate pressure time histories at the wall of a cylin- 
drical containment capped with a semi-spherical dome. Dimensions 
were similar to the ones of the containment of the Indian Point Nu- 
clear Power Plant. 


5231 (NUREG/CR—2900) Predicted rates of formation 
of iodine hydrolysis species at pH levels, concentrations, and 
temperatures anticipated in LWR accidents. Bell, J.T.; 
Lietzke, M.H.; Palmer, D.A. (Oak Ridge National Lab., TN 
(USA)). Oct 1982. Contract W-7405-ENG-26. 66p. 
(ORNL—5876). NTIS, PC A04/MF AOl - GPO. Order 
Number DE83001826. 

The literature was reviewed to define the kinetics for the re- 
actions that follow dissolution of a molecular iodine source into 
water. Rate constants and rate expressions that had been deter- 
mined for iodine reactions at temperatures below 60°C were ex- 
trapolated by various procedures to 125°C. Thus, a kinetic model 
was developed, and computer program IRATE was written to cal- 
culate the concentrations of aqueous iodine species as a function of 
time. The concentrations of the significant iodine species in aqueous 
solutions were calculated as a function of time of 10° s for six con- 
centrations of total iodine that spanned the 10~® to 10~° g-atom/L 
range at 25, 60, 100, and 125°C, and with eight pH conditions that 
spanned the 3 to 11 range. Corresponding partition coefficients 
were calculated for selected conditions, with the assumption that 
only the I; and HOI species are volatile. The results are presented 
in the form of 35 figures, which contain a total of 93 plots. 


5232 (NUREG/CR—2918) Soil-structure interaction 
analysis of a 5-kg HDR explosive test. Kot, C.A.; Srinivasan, 
M.G.; Vaughan, D.K.; Isenberg, J. (Argonne National Lab., 
IL (USA)). Sep 1982. Contract W-31-109-ENG-38. 114p. 
(ANL—82-53). NTIS, PC A06/MF AOl - GPO. Order 
Number DE83000512. 

This report summarizes a nonlinear 3-D finite-element, soil- 
structure interaction analysis of dynamic response to a 5-kg explo- 
sive blast test performed on the containment building of the Heiss- 
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dampfreaktor (HDR) in Germany in 1979. The modeling of the ex- 
plosive source, site, and building for use in the TRANAL computer 
code was partially based on information obtained from previous 
tests. Comparison of analytical results with the test measurements 
shows that the analysis simulates superstructure response better 
than it does the foundation response. This is attributed to the uncer- 
tainties associated with the source and site modeling. Considering 
the complexities of the soil-structure system, the correlation be- 
tween analysis and test results is reasonably good. The use of infor- 
mation from prior dynamic tests is seen to have enhanced the pre- 
dictive capability of the analytical model. 10 figures. 


5233 (NUREG/CR—2923) MSPEC users’ manual. 
Jordan, H.; Schumacher, P.M.; Gieseke, J.A. (Battelle Co- 
lumbus Labs., OH (USA)). Sep 1982. a ae 
NTIS, PC A04/MF AOl - GPO $4.75. Order Num! 
DE83900310. 

The MSPEC aerosol behavior code for a multiple species, 
singly contained aerosol is described. The model equation used is 
presented and the numerical solution technique - modified finite dif- 
ference coupled with the GEAR ordinary differential equation 
solver - is discussed briefly. A short description of each subroutine 
is presented. Input required by MSPEC is given in detail, as is the 
result of a sample run. MSPEC is intended to provide a method for 
estimating aerosol behavior in a homogeneously mixed nonflowing 
containment atmosphere. The aerosol particles are assumed to be 
characterizable by representative particles in each of a finite set of 
size classes. Each representative particle has the average, time vary- 
ing characteristics of its size class. Large uncertainty rests with the 
model employed in determining the average shape factors associat- 
ed with a given size class and composition. This model can, howev- 
er, be readily modified. 


5234 (NUREG/CR—2970-Vol.1) Materials Science Di- 
vision light-water-reactor safety research program. Quarterly 
progress report, January-March 1982, Shack, W.J.; Rest, J.; 


Kassner, T.F. (Argonne National Lab., IL (USA)). Oct 
1982. Contract W-31-109-ENG-38. 126p. (ANL—82-41- 
Vol.1). NTIS, PC AO7/MF A0Ol - GPO. Order Number 
DE83001531. 

Information is presented concerning environmentally assisted 
cracking in light water reactors; transient fuel response and fission 
product release; and clad properties for code verification. 


5235 (PB—82-255266) The influence of base isolation 
on the seismic response of light secondary equipment. Kelly, 
J.M. (California Univ., Berkeley (USA). Earthquake Engi- 
neering Research Center). Feb 1982. 73p. (UCB/EERC— 
81/17). NTIS, PC A04/MF AO1. 

The seismic response of light secondary systems such as 
pumps, valves, control devices, and piping systems in a power plant 
is produced by the response of the primary structural system to the 
seismic ground motion with the result that very high accelerations 
can be induced in such secondary systems. This response can be re- 
duced through the use of base isolation. Aseismic base isolation, a 
design strategy founded on the premise that a building can be de- 
coupled from the damaging horizontal components of seismic 
ground motion, can be applied not only to attenuate the response of 
the primary structural system but to limit the response of secondary 
systems. The benefits of base isolation apply equally to existing 
structures required to be strengthened against seismic attack. 


5236 (PNL-SA—10672) Aerosol depletion by certain 
ESF systems during severe accidents - PNL program. Wome- 
gardner, W.K.; Owczarski, P.C.; Postma, A.K. (Pacific 
Northwest Lab., Richland, WA (USA); Benton City Tech- 
nology, WA (USA)). Sep 1982. Contract AC06-76RL01830. 
9p. (CONF-821037—25). NTIS, PC A02/MF AOl. Order 
Number DE83002010. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

A significant effort by government and industry is underway 
to realistically predict the radionuclide release characteristics of the 
extremely unlikely but severe accidents postulated for nuclear 
power plants. Such accidents could conceivably involve the release 
of copious quantities of aerosols to the containment vessel atmos- 


physical properties of the severe environments expected to be im- 
posed on the ESF systems and to predict ESF system performance 
under such conditions. This paper was prepared to describe the 
scope of the PNL effort, discuss the ESF systems under considera- 
tion and list some of the models currently being used to character- 
ize system performance. 


5237 (PNL-SA—10682) COBRA/TRAC analysis of the 
PKL reflood test K9. Wilkins, C.A.; Thurgood, M.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1982. Con- 
tract AC06-76RL01830. 15p. (CONF-820802—45). NTIS, 
PC A02/MF A0O1. Order Number DE83002037. 

From International meeting on thermal nuclear reactor 

ety; Chicago, a USA (29 A —. 

f document are i 


a loss-of-coolant accident (LOCA) in the primary coolant system of 
a 1300-MW pressurized water reactor (PWR). COBRA/TRAC, a 
thermal-hydraulics analysis code developed at the Pacific North- 
west Laboratory, was used to model experiment K9 of the PKL 
test series (completed December 1979). The COBRA/TRAC code, 
which utilizes COBRA-TF as the vessel module and TRAC-PIA 
for the remaining components, was designed to analyze LOCAs in 
PWRs. PKL-K9 was characterized by a double-ended guillotine 
break in the cold leg with emergency core cooling water injected 
into the cold legs. COBRA/TRAC was able to successfully predict 
lower-core temperature profiles and quench times, upper-core tem- 
perature profiles until the quench, upper plenum and break pres- 
sures, and correct trends in collapsed water levels. 


5238 (SAND—82-1285C) Combustion modeling 
MARCH: dev: and limitations. Haskin, F.E.; Tecbit 
cock, W.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. i5p. (CONF- 
821026—10). NTIS, PC A02/MF A01. Order Number 
DE83001275. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Alb pau. NM, USA (3 Oct 1982). 

Previous assessments of the MARCH computer code identi- 
fied various limitations associated with combustion modeling in 
MARCH. Recent developments have eliminated several of these 
limitations. The concentrations within a burning compartment can 
now be sampled every time step to account for changes which 
occur due to mass transport during a burn. The burn velocity and 
extent of reaction can be calculated as functions of the hydrogen 
concentration in the compartment at time of ignition. An igniter-on 
event may now be used to change the ignition threshold at a given 
point in time. A test for inerting based on high steam and carbon 
dioxide concentrations has been added. Combustion of carbon mon- 
oxide as well as hydrogen may now be treated. Finally, intercom- 
partment flame propagation tests which account for relative com- 
partment location and approximate time delays have been incorpo- 
rated. Sample calculations, based on the new models, are presented. 
Remaining limitations and the potential for further improvements in 
MARCH combustion modeling are discussed. 


5239 (SAND—82-1625C) Time-related degradation, a 
key issue in nuclear plant safety evaluations. Bonzon, L.L.; 
Bustard, L.D.; Clough, R.L.; Gillen, K.T. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 8p. (CONF-820876—1). NTIS, PC A02/MF 
A0l1. Order Number DE82022172. 

From Workshop on nuclear power plant aging; Bethesda, 
MD, USA (4 Aug 1982). 

Sandia National Laboratories is conducting a number of pro- 
grams under NRC sponsorship which deal with safety-related 
equipment qualification issues, including the important aspect of 
aging. Among these is the Qualification Testing Evaluation (QTE) 
program which was probably the first to devote significant effort 
towards aging research and was one of the primary motivators 
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leading to the Workshop. The thrust of the QTE aging efforts has 
been on elastomeric materials, typically used in electrical cables, 
seals, gaskets, and the like; currently, efforts are being pursued on 
plant ambient environments measurements, aging of electronics, and 
aging of motors. A brief status report is presented in this paper. 


5240 (SAND—82-1910C) Status report on the Qualifica- 
tion Testing Evaluation (QTE) Program. Bonzon, L.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1982. Contract AC04-76DP00789. 24p. (CONF-821037— 
21). NTIS, PC A02/MF AO1. Order Number DE83001174. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

The objectives of the Qualification Testing Evaluation 
(QTE) Program are: to obtain data needed for confirmation of the 
suitability of current standards and regulatory guides for Class 1, 
safety-related, equipment; to obtain data that will provide improved 
technical bases for modifications of these standards and guides 
where appropriate; to establish data-based and standardized test 
methodologies for equipment qualification programs; and to support 
the NRC licensing process with qualification expertise and test ca- 


5241 (SAND—82-2184C) Attack of fragmented-core 
debris on concrete in the presence of water. Tarbell, W.W.; 
Bradley, D.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 9p. (CONF- 
821037—20). NTIS, PC A02/MF A0Ol. Order Number 
DE83001173. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

In the unlikely event that core debris escapes the reactor 
pressure vessel, the interactions of the debris with concrete, struc- 
tural materials, and coolant become the driving force for severe ac- 
cident phenomena. The Ex-Vessel Core Debris Interactions Pro- 
gram at Sandia National Laboratories is an experimental research 
effort to characterize these interactions and the magnitude of 
safety-related phenomena such as flammable gas generation, aerosol 
production, fission product release, and concrete attack. Major 
areas of study within the program include molten core simultants in 
contact with concrete, high pressure melt streaming into scaled re- 
actor cavities, the addition of coolant to high-temperature melt/ 
concrete interactions, and the attack of hot, solid core debris on 
concrete. This paper describes results from the last of these efforts, 
i.e., hot, but not molten debris attacking concrete. 


5242 (SAND—82-2241C) Session 6: quantification of 
human error in LP/HC risk analysis. An overview of human- 
reliability analysis. Swain, A.D. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1982. Contract AC04-76DP00789. 
Sp. (CONF-820656—5). NTIS, PC A02/MF AOl. Order 
Number DE83001286. 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

Human reliability analysis (HRA) is the general term to de- 
scribe the quantification of human error and its effects on system 
reliability and safety. The three major papers that are reviewed 
provide information on three important aspects of HRA. The first 
paper, by Bell, deals with applications. Hall's paper discusses two 
sources of data for HRA. Meister’s paper reviews some HRA 
methods which have been published for some time. 


5243 (SAND—82-2242C) Status of the CONTAIN com- 
puter code for LWR containment analysis. Bergeron, K.D.; 
Murata, K.K.; Rexroth, P.E.; Clauser, M.J.; Senglaub, M.E.; 
Sciacca, F.W.; Trebilcock, W. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1982. Contract AC04-76DP00789. 
9p. (CONF-821037—24). NTIS (US Sales Only). Order 
Number DE83001348. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

The current status of the CONTAIN code for LWR safety 
analysis is reviewed. Three example calculations are discussed as il- 
lustrations of the code’s capabilities: (1) a demonstration of the 
spray model in a realistic PWR problem, and a comparison with 
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CONTEMPT results; (2) a comparison of CONTAIN results for a 
major aerosol experiment against experimental results and predic- 
tions of the HAARM aerosol code; and (3) an LWR sample prob- 
lem, involving a TMLB’ sequence for the Zion reactor contain- 
ment. 


5244 (SAND—82-2252C) NRC human-reliability _re- 
search program at Sandia National Laboratories. Prairie, 
R.R.; Swain, A.D. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 7p. (CONF- 
821037—4). NTIS, PC A02/MF AOl. Order Number 
DE83001284. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

This paper briefly describes the human reliability research 
program supported by the Division of Facility Operations and very 
briefly mentions other work supported by the NRC. All of the 
work for NRC is related directly or indirectly to the safety assess- 
ment of light water reactors. 


5245 (SAND—82-2263) Light-water-reactor safety-tech- 
nology program. Quarterly report, April-June 1982. Carlson, 
D.D. (Sandia National Labs., Albuquerque, NM (USA)). 
Oct 1982. Contract AC04-76DP00789. 28p. NTIS, PC A03/ 
MF AOl1. Order Number DE83002647. 

This quarterly report covers the period April 1 through June 
30, 1982 and details the progress of the research and development 
projects of the Light Water Reactor Safety Technology Program 
of the Department of Energy (DOE). The areas of activity during 
the last quarter are reported and have been broadly categorized as 
follows: risk methods utilization; improved safety systems; man-ma- 
chine interface; safety data; and utility training. 


5246 (SAND—82-2278C) Hydrogen-Burn Survival Pro- 
gram. McCulloch, W.H. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1982. Contract AC04-76DP00789. 17p. 
(CONF-821037—19). NTIS, PC A02/MF AOl. Order 
Number DE83001342. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

The Hydrogen Burn Survival Program was initiated at 
Sandia National Laboratories to investigate the survivability of 
safety-related equipment subjected to hydrogen burns in the course 
of a severe nuclear reactor accident. This report presents a sum- 
mary of the activities and results of that effort through approxi- 
mately August 1982. A brief discussion of the program plan, obser- 
vations from two test series, and some preliminary conclusions from 
the analytical activities are discussed. 


5247 (SAND—82-2284C) Hydrogen mitigation and con- 
trol program. Mitchell, D.E.; Berman, M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 10p. (CONF-821037—22). NTIS, PC A02/MF 
A01l. Order Number DE83001343. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

The primary objective of the hydrogen mitigation program 
is to evaluate the effectiveness and feasibility of various control 
methods under accident and post accident conditions by conducting 
laboratory and intermediate scale experiments, and by performing 
modelling and analysis. The focus of the work is to identify advan- 
tages and disadvantages of the various methods as related to effec- 
tiveness, reliability and risk. Other activities within the scope of this 
program are to identify and assess new control measures. 


5248 (SAND—82-2348C) Hydrogen behavior and con- 
trol in light-water reactors. Cummings, J.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 19p. (CONF-821072—1). NTIS, PC A02/MF 
A01. Order Number DE83001409. 

From American Nuclear Society executive conference on 
government and self-regulation of nuclear power plants; Williams- 
burg, VA, USA (17 Oct 1982). 

Portions of document are illegible. 
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Sandia National Laboratories is conducting a hydrogen re- 
search program for the Office of Research of the US Nuclear Reg- 
ulatory Commission. Our program has two major objectives: assess- 
ment of the threat to nuclear power plants (containment structure, 
safety and control equipment, and the primary system) posed by 
hydrogen combustion; assessment of proposed hydrogen control 
and disposal methods, and development of new concepts. The 
products of this research program will include: assessment of the 
threat for several classes of reactors and containment designs; as- 
sessment of the adequacy of existing safety systems and mitigation 
strategies; identification and concept demonstration of improved 
mitigation and detection systems; publication of manuals and re- 
ports on: evaluation of the state-of-the-art; phenomena important to 
threat assessment; operator strategies and training; and reactor 
safety issues; and development and application of computer codes 
for addressing the generation, transport, combustion and mitigation 
of hydrogen during hypothetical reactor accidents. 


5249 (SAND—82-2354C) CORCON: molten-fuel/con- 
crete interactions code. Cole, R.K. Jr. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 9p. (CONF-821037—23). NTIS, PC A02/MF 
A01. Order Number DE83001349. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Portions of document are illegible. 

The CORCON code is being developed to model the inter- 
action of molten core materials with concrete during a hypothetical 
core-melt accident. A MOD1 version of the code has been availa- 
ble since late 1980. This version is applicable to the early stages of 
the interaction; crusting and freezing are not considered. Also, in- 
teraction with water in the reactor cavity is not allowed. We are 
currently developing a MOD2 version of the code in which these 
restrictions will be removed. In addition to developing new models, 
we are supplying user support for MOD1, and are assessing the im- 
portance and suitability of models contained in it. In several cases, 
this has led to improvements which will be included in MOD2. We 
expect this new version of the code to be available for testing early 
in 1983. 


5250 (SAND—82-2379C) Light-water-reactor hydrogen- 
safety research in the United States. Berman, M.; Thompson, 
L. (Sandia National Labs., Albuquerque, NM (USA); Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). 26 Oct 
1982. Contract AC04-76DP00789. 25p. (CONF-821084—1). 
NTIS (US Sales Only). Order Number DE83001813. 

From Nuclear safety project annual colloquium; Karsruhe, 
F.R. Germany (26 Oct 1982). 

Portions of document are illegible. 

Sandia National Laboratories is conducting a hydrogen re- 
search program for the US Nuclear Regulatory Commission. The 
program has two major objectives: assessment of the threat to nu- 
clear power plants (containment structure, safety and control equip- 
ment, and the primary system) posed by hydrogen combustion; and 
assessment of proposed hydrogen control and disposal methods, 
and development of new concepts. This paper discusses the major 
program elements, recent research results, and future plans. 


5251 (UCID—19469) Technical evaluation report on the 
120 Vac vital instrument buses and inverter Technical Specifi- 
cations Issue B71. St. Leger-Barter, G.; White, R.L. (Law- 


rence Livermore National Lab., CA (USA)). 28 Oct 1982. 
Contract W-7405-ENG-48. 22p. NTIS, PC A02/MF AOl. 
Order Number DE83002498. 

The operation of a Pressurized Water Reactor (PWR) with 
one of its 120 Vac vital buses energized in an off-normal mode was 
analyzed. A Probabilistic Risk Assessment was made to determine 
the increment of risk by energizing a vital bus from an off-site 
source directly vs energizing it from its normal, uninterruptible 
source (i.e., a battery/inverter arrangement). The calculations were 
made based on uninterruptible source energized vital buses as the 
normal mode. The analysis indicated that a reduction in the incre- 
mental risk increase (caused by plant operation with a vital bus 
being energized in an off-normal mode) can be accomplished by 
limiting the time permitted in that condition. Currently, the time 
that a vital bus can be energized in the off-normal mode is not uni- 
versally time-limited by plant Technical Specifications. Several al- 
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ternatives for the reduction in incremental risk were examined and 
their value/impacts were derived. These data indicate that a recom- 
mendation be made for a Technical Specification time limitation of 
72 hours per year for off-normal energizing a vital bus during oper- 
ation of a PWR. 


5252 a ee eee Ss ee 
Three Mile Island. Cantelon, P.L.; Williams, R.C. Carbon- 
dale, IL; Southern Illinois University Press (1982). 234p. 

As historians chronicling DOE history during the Three 
Mile Island crisis, the authors explore what was expected to happen 
in the event of a nuclear accident, whether those events actually 
happened, and whether those involved were aware of the Inter- 
agency Radiological Assistance Plan. They contend that the serious 
extent of the accident was caused by human error: loss of control 
of the technology and confusing explanations. Relying primarily on 
unpublished archival materials, oral interviews with participants, 
and government agency reports, the authors relate the responses of 
scientists and politicians to a highly technical event under the 
public eye. The perceived danger caused and continues to cause 
profound psychological and political disturbances, although the 
danger was never real. The book concludes with a roster of partici- 
pants and a chronology of events. 299 references, 23 figures. 


(LA-tr—82-17) Load on build-in components in 
edneiadieaine neni demitanatbermen release oper- 
ations: German standard problem No. 5. ; Seite, WC. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. Translation source information not available . 11p. 
NTIS, PC A02/MF A0O1. Order Number DE83000005. 

A standard problem is planned to study pressure wave prop- 
agation from a large leak in the cold line of a BWR vessel and the 
resulting structural loads on the built-in components from the stand- 
point of safety engineering. This document describes the experi- 
ment and planned documentation; no figures are included. (DLC) 
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5254 (DOE/ET/26602—35) Superconductive energy 
storage. Final report, January 1, 1976 - September 30, 1981. 
Boom, R.W. (Wisconsin Univ., Madison (USA). Engineer- 
ing Experiment Station). 30 ‘Sep 1982. ye AC02- 
76ET26602. 43p. NTIS, PC A03/MF A0O1. Order Number 
DE83002270. 

Portions of document are illegible. 

Superconductive Magnetic Energy Storage (SMES) research 
and development for DOE from 1976-1981 has advanced the design 
of SMES from one deep tunnel to a 15 tunnel hour-glass design to 
the present low aspect ratio surface trench large diameter storage 
solenoid. This final report, which refers to all previous detailed re- 
ports and publications, concentrates on the last design of 1981, the 
low aspect ratio design. The SMES project is an ongoing project 
which includes the continuous development of designs and compo- 
nents. This report describes conceptual designs and the current 
state of development for the conductor, struts and cryogenics. Two 
companion efforts, rock mechanics and electrical systems, have 
been supported by the Wisconsin Utilities and are given less cover- 
age here, although many references are listed in the 176-item bib- 
liography. The present state of the project is that $15 million dol- 
lars is needed to take the next step. The work to be done is to im- 
prove the design, complete the component developments, design 
and test fabrication equipment and undertake credible cost esti- 
mates. 


2502 Compressed Gas 
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REFER ALSO TO CITATION(S) 5012 


Breaking new ground with CAES. Lihach, N. 
EPRI (Electric Power Research Institute) Journal; 7: No. 8, 
16-21(Oct 1982). 

Compressed-air energy storage (CAES) has become more at- 
tractive to electric utilities with the rising costs of oil- or gas-fired 
peaking power and the limited fuel storage options. The utility in- 
dustry is watching with interest as Soyland Power Cooperative, 
Inc., develops a 220-MW commercial CAES unit that will deliver 
off-peak energy storage and peak-load generation. 2 figures. 


2505 Flywheels 


5256 (UCRL—15500) Composite hybrid flywheel-rotor 
design optimization and fabrication. Coppa, A.P. (Lawrence 
Livermore National Lab., CA (USA)). 16 Sep 1982. Con- 
tract W-7405-ENG-48. 1lp. (CONF-820827—29). NTIS, PC 
A02/MF A01. Order Number DE83000754. 

From Energy storage contractors review meeting; Arling- 
ton, VA, USA (23 Aug 1982). 

Progress made during the past year in the further develop- 
ment of the General Electric composite hybrid flywheel rotor is 
summarized. A prototype design having an operational energy ca- 
pacity of 0.25 kWh and a projected lifetime of 10° acceleration/de- 
celeration cycles has been developed. Rotors based on this design 
have been fabricated and delivered for spin test evaluation at desig- 
nated flywheel test centers. 


5257 (UCRL—15504) Design of plywood and paper fly- 
wheel rotors. Final report. Erdman, A.G.; Hagen, D.L.; 
Gaff, S.A. (Minnesota Univ., Minneapolis (USA). Dept. of 
Mechanical Engineering). May 1982. Contract W-7405- 
ENG-48. 133p. NTIS, PC A0O7/MF AOl. Order Number 
DE83002276. 

Portions of document are illegible. 

Technical and economic design factors of cellulosic rotors 
are compared with conventional materials for stationary flywheel 
energy storage systems. Wood species, operation in a vacuum, as- 
sembly and costs of rotors are evaluated. Wound kraft paper, twine 
and plywood rotors are examined. Two hub attachments are de- 
signed. Support stiffness is shown to be constrained by the material 
strength, rotor configuration and speed ratio. Preliminary duration 
of load tests was performed on vacuum dried hexagonal birch ply- 
wood. Dynamic and static rotor-hub fatigue equipment is designed. 
Moisture loss rates while vacuum drying plywood cylinders were 
measured, and the radial and axial diffusion coefficients were evalu- 
ated. Diffusion coefficients of epoxy coated plywood cylinders 
were also obtained. Economics of cellulosic and conventional 
rotors were examined. Plywood rotor manufacturing costs were 
evaluated. The optimum economic shape for laminated rotors is 
shown to be cylindrical. Vacuum container costs are parametrically 
derived and based on material properties and costs. Containment 
costs are significant and are included in comparisons. The optimum 
design stress and wound rotor configuration are calculated for sev- 
enteen examples. Plywood rotors appear to be marginally competi- 
tive with the steel hose wire or E-glass rotors. High performance 
oriented kraft paper rotors potentially provide the lowest energy 
storage costs in stationary systems. 


2506 Thermal 


REFER ALSO TO CITATION(S) 4547 


5258 (AVESTA-PROJ—1981-2) Three dimensional heat 

calculations. Rehbinder, G. (Statens Vattenfallsverk, Vael- 

oa y (Sweden)). 1981. 26p. (In Swedish). NTIS (US Sales 
y), PC A03/MF AO1. Order Number DE82750847. 


The aim of the paper is to elucidate the temperature effects 
which arise from the storing of hot water in an unlined rock 
cavern. The analysis is based upon a number of idealizations. The 
relations of the input data are analysed. 
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5259 (AVESTA-PROJ—1981-3) Thermal layering and 
the ion of waves in the boundary zone. Rehbinder, 
G. (Statens Vattenfallsverk, Vaellingby (Sweden)). 1981. 
19p. (In Swedish). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82750846. 

The interrelationship of geometric data, material data and 
transmission rates of hot water storage has been theoretically de- 
rived. The wave movements of the boundary between the cold and 
the warm water do not constitute a problem with respect to the sta- 
bility. The cold flows at the wall are more troublesome. 


5260 (AVESTA-PROJ—1981-4) Hydrogeological condi- 
tions of the plant area. Stage 1. Fogdestam, B.; Olsson, T.; 
Saernblad, L. (Statens V<attenfallsverk, Vaellingby 
(Sweden)). 1981. 62p. (In Swedish). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82750845. 

The present account of the hydrogeological investigations is 
partly a progress report reflecting the original, undisturbed ground- 
water conditions before the start of construction, partly a state- of- 
the-art report on the groundwater conditions in later stages. 
Groundwater recharge occurs occasionally in the winter season 
with a maximum recharge in spring. During the summer season 
generally no recharge takes place. The potential groundwater re- 
charge is about 200 mm per annum during years with normal pre- 
cipitation, about 60 - 70% of this amount being involved in the 
actual recharge. The groundwater temperature gradient approaches 
1.3°C/100 m. The influence of the air temperature is noticeable 
down to about 30 m depth in maximum values of about four 
months in the superficial groundwater. The construction of the 
rock cavern has clearly affected the groundwater system. Since the 
start of the blasting the groundwater level has been continuously 
lowered in all drill-holes in the area. This of course results from the 
drainage pumping in the excavated areas. The rock cavern will 
affect the groundwater system within a radius of approximately 250 
m. The groundwater inflow into the final construction is estimated 
to be about 1 - 2 1/s as a maximum stationary inflow. Regarding the 
conductivity-recharge ratio it seems reasonable to assume that the 
draw down will be less than the existing rock cover, so that a 
water table will be created above the cavern. Finally, the ground- 
water level will be restored and the main influence will be on the 
temperature. The additional thermal losses due to convective heat 
transport will only be a few per cent of the storage capacity. The 
groundwater flow through the storage cavern will cause a disturb- 
ance in the conductive temperature field around the storage. This 
effect will be especially pronounced along conductive zones. 


5261 (BMFT-FB-T—82-105) Study on thermal energy 
storage systems for the temperature range from 200°C to 
500°C, Steiner, D.; Heine, D.; Nonnenmacher, A. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Jul 1982. 351p. (in German). NTIS (US Sales 
Only), PC A16/MF A0O1. Order Number DE82750878. 

This study presents an overview on thermal energy storage 
in the temperature range from 200°C to 500°C. The various storage 
techniques are classified and storage systems for thermal power 
plants are described. Thermodynamic aspects of heat storage are 
analysed. The material problems related to latent heat storage and 
heat storage by reversible chemical reactions are discussed in detail. 
Material properties are compiled. The various storage techniques 
are assessed with respect to each other and with respect to thermal 
power plant applications. A thermal analysis and a cost analysis are 
carried out for two sensible heat storage concepts with hot oil and 
molten salt as well as for a latent heat storage concept. Recommen- 
dations for thermal storage utilization and for future development 
work are given. 


5262 (DTH-LV-MEDD—115) Chemical heat storage. 
Theory and practice. Christensen, P.L. (Danmarks Tekniske 
Hoejskole, Lyngby. Lab. for Varmeisolering). Dec 1981. 
57p. (In Danish). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE82751026. 

The basic principles of energy storage systems are explained 
by a number of simple examples. The importance of making a dis- 
tinction between reversible and irreversible processes is empha- 
sized. Any reversible chemical reaction which produces heat can 
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theoretically form the basis of a chemical heat storage. For practi- 
cal purposes only reaction temperatures in the range from zero to a 
few hundred degrees centigrades will be of interest. The most 
promising candidates for such storages are mentioned, and an eval- 
uation is made of the properties of each system regarding safety, 
economy and technical possibilities. Photochemical reactions, 
which in the long term may be superior to any other energy 
source, are briefly mentioned. The projects which have reached the 
highest technical stage are surveyed. The most promising results 
are obtained by the Swedish company Tepidus AB. Two full-scale 
experiments based on the reaction between sodium sulphide and 
water are in progress. The possibilities of using chemical heat 
pumps for storage of various energy sources available in Denmark 
are summed up comprising solar energy, windpower, industrial 
waste heat and gives finally a suggestion for an improved utilization 
of natural gas for heating purposes. 


(PNL-SA—10202) AQUASTOR: a computer 


pled with district ; 
Huber, H.D.; Reilly, R.W. (Pacific Northwest Lab., Rich- 
land, WA (USA)). "1982. Contract AC06-76RL01830. 30p. 
(CONF-820814—36). NTIS, PC A03/MF AOl. Order 
Number DE83002016. 


From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

This paper discusses the capabilities and mechanics of the 
computer simulation model AQUASTOR. The model optimizes 
system design and calculates the lifecycle cost of an aquifer thermal 
energy storage (ATES) system coupled to a district heating (cool- 
ing) system. AQUASTOR has the flexibility to simulate a wide 
range of system configurations, with a large number of technical 
and economic parameters available for defining the energy storage 
and distribution systems. AQUASTOR consists of two principal 
parts: an ATES supply submodel and a district heating (cooling) 
distribution submodel. The model combines the technical character- 
istics of supply and distribution systems with financial and tax 
model. This provides the flexibility to individually or collectively 
evaluate the impact of different economic and technical parameters, 
assumptions, and uncertainties on the cost of providing district 
heating (cooling) with an ATES system. 


5264 (PNL-SA—10659) Evaluation of thermal-energy- 
storage media for advanced com energy-storage 
systems. Zaloudek, F.R.; Wheeler, K.R.; Mar Re 
(Pacific Northwest Lab., "Richland, WA (USA)). Aug 1982. 
Contract AC06-76RL01830. 9p. (CONF-820827—27). 
NTIS, PC A02/MF A0O1. Order Number DE83002035. 

From Energy storage contractors review meeting; Arling- 
ton, VA, USA (23 Aug 1982). 

Portions of document are illegible. 

This paper describes a study to experimentally evaluate four 
candidate TES materials identified in early adiabatic and hybrid 
compressed air energy storage (CAES) design studies. These mate- 
rials were: sintered iron oxide pellets; Denstone balls; cast iron 
spheres; and crushed rock. The study sought to identify those mate- 
rials that could possibly fail quickly or perform poorly under the 
high temperature (near 900°F), high pressure (over 1200 psia) and 
thermal cycling conditions expected during CAES plant operation 
and to recommend TES materials for consideration in planned 
future pilot plant-scale studies of regenerative air heaters for CAES 
plants. The results indicate that iron oxide pellets, the preferred ma- 
terial in a recent design study of adiabatic CAES, may not be the 
most satisfactory TES material selection. This material produced 
quantities of large particulates that could threaten CAES turboma- 
chinery. Furthermore, this material lost significant strength in the 
presence of moisture, which may aggravate the comminution and 
particulate elutriation process. This suitability of cast iron balls is 
questionable due to rust formation and separation. Both Denstone 
and Dresser basalt performed satisfactorily, were chemically inert 
and spallation resistant. However, since the 1981 prices were $650/ 
ton for Denstone vs $6.75/ton for the basalt, it is concluded that 
Dressler basalt is the most attractive of the materials considered for 
CAES TES systems. 


5265 (TRITA-VAT—3809) Determination of aquifer 
thermal despersivity from field 


Stockholm S eden). “ea 
wi 
ing). [nd]. 37p. (NE/FBA—81-4(Pt.1)). NTIS “(US Sales 


Only), PC AG /MF A0l. Order Number D 
Aquife 


alien capita ts Stil, Peoedea, 


(WRRI-BULL—43) Permanent effects of elevated 
temperature onthe hydraulics and strength properties of Gly 
ers 
D.N.; Moore, R.K.; Molz, F.J. (Auburn Univ., AL (USA). 
Water Resources Research Inst.). Jan 1982. 8ip. Water Re- 
sources Research Inst., 202 Hargis Hall, Auburn Univ., 
36849 $4.00. 

The constant rate of strain consolidometer was employed in 
the study of the permanent effects of elevated temperature on the 
hydraulic properties of Georgia kaolinite, Urbana illite, and benton- 
ite. Samples consolidated from a slurry were heat treated at tem- 
peratures of 20, 90, and 160°C for twelve hours and tested using 
the constant rate of strain consolidation technique at 20°C to meas- 
ure hydraulic conductivity, volume compressibility and the coeffi- 
cient of consolidation. The one-way analysis of variance (fixed ef- 
fects model) was employed to test for significant linear and qua- 


nificant changes in hydraulic properties caused by temperature. 
2508 Chemical 
REFER ALSO TO CITATION(S) 4547, 5261, 5262 


2509 Batteries 


ung 
FR) Aug 1982. 203p. 
Only), PC A1l0/MF AOL Order Number DE82751110. 

In the continuation of the first period of Na/S-battery devel- 
opment in 1973-1978, the second period included the following 
major subjects: optimization of cell performance, battery meas- 
urements, first practical battery test, development of a vacuum 
powder insulation. The energy density of standard cells (special 
cells) has been increased to 110 (150) Wh/kg at a di time of 
2 hours, and the maximum power density to 100 (120) W/kg. The 
average (maximum) duration of life could be increased to 420 
(1350) charge/discharge cycles. Seven kWh batteries containing 
112 individual cells revealed characteristics which had been expect- 
ed from single cell measurements. Two of these batteries were suc- 
cessfully tested in a VW van. The heat losses of a newly developed 
vacuum powder insulation amount to 70 W/m*. These losses are 
lower than those from a conventional heat insulation of 80 mm 
thickness. 


5268 (CONF-820621—5) Effect of emerging rechargea- 
ble battery technology on stand-alone power sources. Yudow, 
B.D.; Daniels, E.J. (Institute of Gas Technology, Chicago, 
IL (USA)). 1982. 1lp. Inst. of Gas Tech., 3424 South State 
St., Chicago, IL 60616. 
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2509 Batteries 


From 30. power sources symposium; Atlantic City, NJ, USA 
(7 Jun 1982). 

The objective of this paper is to exhibit the sensitivity of life 
cycle costs of stand-alone photovoltaic (PV) and wind energy-con- 
version systems (WECS) as conceptually equipped with alternative 
rechargeable battery technologies over the capacity range of 1.5 
kW to 5000 kW. The time frame of this assessment is 1990. The 
battery technologies are: (1) advanced lead-acid; (2) zinc-chloride; 
(3) sodium-sulfur; and (4) iron-chromium redox. PV and WECS 
life-cycle costs as a function of storage battery type are compared 
to the life-cycle costs of a diesel generator set. 


5269 (NP—2750763) Polymers in batteries. Report de- 
livered to the Danish Ministry of Energy concerning the 
project of polymer material application in batteries. Ravn 
Soerensen, P. (Risoe National Lab., Roskilde (Denmark)). 
1982. 50p. (In Danish). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82750763. 

Polyacethylene and polyparaphenylene as purely organic 
materials with high conductivity offer reasonable prospects of ap- 
plication in electric batteries. Energy density from the theoretical 
value of 200-300Wh/kg will probably fall less for PAC and PPP 
than for traditional materials (about 80°C). Synthesis procedures of 
a number of polymer electrodes and electrolytes and their oper- 
ation in electro-chemical cells are described and their future useful- 
ness discussed. 


5270 (SAND—82-1508C) ac-impedance study of porous- 
carbon collectors for Li/SO. primary cells. Delnick, F.M.; 
Jaeger, C.; Levy, S.C. (Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 12p. 
(CONF-821106—13). NTIS, PC A02/MF A0Ol. Order 
Number DE82022195. 

From Annual meeting of heat transfer and energy conver- 
sion; Los Angeles, CA, USA (14 Nov 1982). 

At Sandia National Laboratories, Li/SO. batteries are pri- 
marily used for long life (5 years), low rate (.02 to 0.2 pA/cm?) 
applications. When high rate current pulses are required near the 
end of life, however, it was found that the prior low rate discharge 
profiles significantly degrade the subsequent high rate performance. 
This degradation is believed to result from the passivation and 
plugging of the porous carbon cathode current collector by the in- 
soluble LisS,O, (lithium dithionite) reduction product deposited 
during the low rate discharge. To quantitatively relate the cell po- 
larization at the end of life to the deposition of insoluble reduction 
products in/at the cathode, the frequency dispersion of the complex 
impedance of teflon-bonded porous carbon current collectors was 
measured as a function of the state of discharge and the discharge 
rate. Results are presented and discussed. (WHK) 


5271 (UCRL—15503) Development and demonstration 
of process and components for the control of aluminum-air- 
battery electrolyte composition through the precipitation of 
aluminum trihydroxide. Final report. (Aluminum Co. of 
America, Alcoa Center, PA. Alcoa Labs.). 11 May 1982. 
Contract W-7405-ENG-48. 382p. NTIS, PC A1l7/MF AOI1. 
Order Number DE83002490. 

Portions of document are illegible. 

Physical property data on density, viscosity, and electrical 
conductivity were developed and reduced to correlation form for 
synthetic electrolytes containing nominally 7 g/L Sn and 0.20 g/L 
Ga in 3,4,5,6 M NaOH. Concentrations of Al(OH), were selected at 
six levels for each NaOH concentration and ranged from 0 to as 
high as 4 M Al(OH), at 6 M NaOH. Measurements of each proper- 
ty were made at 25, 40, 60, and 80 C. The effect of the Sn and Ga 
impurities was to increase density by a relatively small percentage, 
increase viscosity by a significant percentage, and decrease electri- 
cal conductance by a significant percentage. Isothermal, batch pre- 
cipitation experiments at 40, 60, and 80 C were utilized to develop 
data from which kinetic and solubility correlations were derived as 
functions of electrolyte and system parameters. Precipitation rate 
was negatively affected by tin in solution, with a 40% reduction in 
the rate constant being attributed to 0.06 M Sn. Both Sn and Ga 
co-precipitated with the Al(OH); to an extent strongly dependent 
on temperature. Very high precipitation rates resulted in Na levels 
in product exceeding the target level of 0.24% Na on the hydrate 
basis. The incorporation of Na in product was also a strong func- 
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tion of temperature. A total of 108 computer simulations were per- 
formed and documented to delineate the region of feasible oper- 
ation with respect to meeting the aluminate production specifica- 
tion. A full-scale precipitator was operated in a continuous mode to 
assess production rate, population changes with time, and hardware 
aspects. A digester was used to perform the function of an Al-Air 
battery, that is to drive Al(OH),~ into solution. Results are present- 
ed in detail. (WHK) 


29 ENERGY PLANNING AND POLICY 
REFER ALSO TO CITATION(S) 5360 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 4105, 4144, 4145, 4146, 4590, 4996, 5352, 
6166 


5272 (CONF-811267—App.Add.Summ.) _International 
energy workshop, 1981. Addendum to appendix. Workshop 
materials. Manne, A.S. (ed.). (Stanford Univ., CA (USA). 
Inst. for Energy Studies). Jun 1982. Contract AT03- 
79PE70117. 13p. NTIS, PC A02/MF AO1. Order Number 
DE82021030. 

From International energy workshop; Stanford, CA, USA 
(10 Dec 1981). 

Materials presented at the workshop are included here: In- 
ternational Petroleum Exchange Model: Nazli Choucri; Gas Re- 
search Institute, 1983 Baseline Projection: Daniel A. Dreyfus; 
Energy Information Administration, Annual Report to Congress, 
1981: W. Calvin Kilgore; PILOT Oil Import Demand Scenario Re- 
sults: George Dantzig; and DRI Energy Review, Summer 1981: 
Roger Brinner. 


5273 (DOE/EIA—0173-81/2) 1981 annual report to 
Congress. Volume 2. Energy statistics. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). May 1982. 219p. NTIS, PC A1l0/MF AOI. 
Order Number DE83002158. 

Portions of document are illegible. 

The body of the report begins with information on total 
energy. The production and consumption of the major forms of 
energy are expressed in British thermal units, so that fuel types can 
be compared. Energy consumption data are presented by end-use 
sector - industrial, residential, transportation, and commercial. 
Import and value information for fossil fuels completes Section 1. 
Petroleum and natural gas resources and reserves data, important 
for determining the Nation's energy status, are presented in Section 
2. Indicators of the level of exploration for petroleum and natural 
gas (such as the number of rotary drilling rigs in use) complete this 
section. Sections 3 through 6 provide domestic and foreign supply, 
disposition, and price data for petroleum, natural gas, coal, and 
electricity. Sections 7 and 8 present pertinent data on nuclear, solar 
and geothermal power. A final section includes information on mis- 
cellaneous energy indicators such as motor vehicle registration and 
gasoline consumption, energy consumption in occupied housing 
units, and population. (PSB) 


5274 (DOE/EIA/06313—T1) Development of demand 
models for energy use in the commercial sector at the state 
level. (Charles River Associates, Inc., Boston, MA (USA)). 
Jun 1979. Contract AC01-78E106313. 78p. NTIS, PC A05/ 
MF AO1. Order Number DE83002758. 

This report reviews progress to date in state-level model de- 
velopment. In particular, our development of a model to forecast 
commercial energy demand in the state of Pennsylvania is dis- 
cussed, and the database development procedures used to adapt the 
CEDM to Pennsylvania are outlined. The model is then used to 
forecast commercial energy use in Pennsylvania to the year 2000. 
Important changes in energy-use patterns which underlie this base- 
line forecast are discussed; these can be compared to historic pat- 
terns in Pennsylvania and the United States. The Pennsylvania fore- 
cast uses 1970 as its base year, and therefore our fuel use estimates 
for the 1971-1977 period can be compared to DOE data covering 
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the same years. This comparison constitutes a form of model vali- 
dation and is presented for that purpose. Lastly, use of the CEDM 
in analyzing energy conservation policies is discussed. The effects 
of major provisions of the National Energy Act on Pennsylvania's 
energy use are forecast both individually and in combination in 
order to demonstrate the CEDM’s use for policy analysis. 


5275 (DOE/EIA/06313—T2) Development of demand 
models for energy use in the commercial sector at the state 
level. CRA report No. 431. (Charles River Associates, Inc., 
Boston, MA (USA)). May 1980. Contract AC01-78E1I06313. 
17lp. NTIS, A08/MF AOl. Order Number 
DE83002759. 

Portions of document are illegible. 

State-level models of commercial sector energy demand are 
presented. In addition to forecasting the effects on demand of com- 
mercial activity and energy prices, the model is capable of analyz- 
ing the effects of a wide range of energy conservation policies. This 
model structure is described in Chapter 1. Individual tasks required 
in the implementation at the state level are described in the second 
chapter. The third chapter presents baseline forecasts of the state- 
level model. An evaluation of forecasting accuracy is presented for 
ten states: one in each federal region. The state-level forecasts (see 
appendix) use 1970 as a base year; therefore, our fuel use estimates 
for the 1971 to 1977 period are compared to DOE data covering 
the same years as a form of model validation. Use of the model in 
analyzing energy conservation policies is discussed. The effects of 
major provisions of the National Energy Act on a sample state’s 
(Pennsylvania) energy use are forecast both individually and in 
combination in order to demonstrate the CEDM’s use for policy 
analysis. (PSB) 


5276 (EUR—6762-FR-Vol.1) Development of an energy 
ee ee ee 
elling of energy inon, D. (Institut Economique et 


systems, F 
Juridique de > Plawels Grenoble (France)). 1980. 101p. (in 
French). European Community Information im 2100 


M Street NW, Suite 707, Washington, DC 

A description is given of the mathematical principles under- 
lying the development of an optimization model and the forecasting 
of the model's potential use with the principle objective of develop- 
ing an optimization model for forecasting the consumption and pro- 
duction of energy on a macroeconomic scale. Descriptions are 
given of the EXPLOR, SCORPION, and MOSE programs. 
Energy sources include coal, natural gas, petroleum, and nuclear 
fuels. 13 tables. 


5277 (EUR—6762-FR-Vol.2) Development of an energy 
system optimization model for the program Analysis and 
Modeling of Energy Systems, Level II-Phase 1. Annex No. 1. 
Description and representation and formalization of various 
energy subsystems. Finon, D. (Institut Economique et Juridi- 
que de l’Energie, Grenoble (France)). 1980. 206p. (In 
French). European Community Information Service, 2100 
M St. NW, Suite 707, Washington, DC 20037 

A classification and description are given of energy subsys- 
tems which include coal, natural gas, petroleum, nuclear fuels, cen- 
tralized electrical systems, decentralized electricity, hydrogen, met- 
allurgy, aluminum, cement, glass, paper, chemistry, diversified in- 
dustries, transport, domestic hearths, tertiary industries, and agricul- 
ture. Each is examined from the standpoint of energy consumption. 


5278 (EUR—6762-FR-Vol.6) Development of an energy 
system optimization model for the program Analysis and 
Modeling of Energy Systems, Level II-Phase 1. Annex No. 2. 
Results of the MOSE model. Test No. 4. Price of imported 
petroleum. Finon, D. (Institut Economique et Juridique de 
l'Energie, Grenoble (France)). 1980. 58p. (In French). Euro- 
pean Community Information Service, 2100 M St. NW. 
Suite 707, Washington, DC 20037. 

Portions of document are illegible. 

Tabulated data are presented on projected energy balance of 
primary energy (including coal, gas, and petroleum) for the period 
1978-2020. Subsystem analyses include imported energy sources, 
electrical plants, hydrogen, and capacities of equipment built as the 
final year of each period. 13 tables. 
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5279 (EUR—7301-FR) Preliminary studies for the 
= a ae applications of the ee ae 
Uni (Belsi )). 1981. BO an F h). a 

niv. um renc Com- 
Sanit Eecomin tevdat, 58 2100 M St. NW, Suite 707, 
Washington, DC 20037. 

Results are given for the application of multinational macro- 
economic models to analyze energy demand, cost, and production 
for each of the EURECA countries, including an analysis of base 
case and high case studies for the 1975-1980 period. 12 references, 


of years. This database is described separately. EFOM 12C pro- 
duces a Reference Case solution which uses the available options to 
satisfy the given demands at minimum total discounted cost, subject 
to various constraints on the availability of resources and the devel- 
opment of new technologies, and to additional policy contraints. 


5281 (EUR—7715-EN) Harmonized UK 12C database. 
Final report. Clifford, J.S. Se London 
(UK)). 1982. 48p. European Community Information Serv- 
ice, 2100 M Street NW, Suite 707, Washington, DC 20037. 

Portions of document are illegible. 

Revisions of the UK EFOM 12C database are described. 
This is the central database for the case studies on Escalating 
Supply Rationing carried out during 1980. The data is organized 
into 17 subsystems consisting of 4 primary energy supply subsys- 
tems, 4 intermediate subsystems and 9 energy subsystems. Techno- 
logical, cost and constraint data are summarized. A complementary 
overview of the data is provided by the annotated Technological 
Reference Energy Sub-System (TRESS) diagrams for each subsys- 
tem. Each subsystem is discussed in detail alphabetically within the 
three groups noted above. 


5282 (GAO/IPE—82-1) DOE funds new energy tech- 
nologies without estimating potential ome we yields. 
Bowsher, C.A. (General Accounting Office, 

DC (USA). Office of the Comptroller General). 6 Jul 1982. 
185p. General Accounting ice, PO Box 6015, Gaithers- 
burg, MD 20760. 

Report to the Congress. 

GAO demonstrates that net energy analysis is methodolog- 
ically feasible to perform and that its performance is useful to poli- 
cymakers in the Congress and DOE because (1) it offers them a 
basis for minimizing total energy use and for conserving domestic 
energy resources in the production of new energy products, (2) it 
guarantees them the opportunity to consider the net energy yields 
of proposed new energy technologies independent of economic risk 
questions, (3) it permits them to compare the net energy yields of 
specific plants and processes as well as their relative impacts on ex- 
isting domestic resources and on imported premium fuel require- 
ments, and (4) it gives them a method for deciding the introduction 
rates of energy-intensive technologies so as to avoid the creation of 
large energy deficits. Recommendations are included. 





conclusions. (International Energy Agency, 75 - Paris 
(France)). 1982. 39p. Director of Information, OECD, 2,rue 
Andre-Pascal, 75775 Paris Cedex 16, France. 

The current outlook for short-term stability in energy mar- 
kets and the oil market in particular is deceptive because signals in 
today’s surplus oil market do not reflect the underlying medium 
and long-term trends. In fact, these trends point to recurrent oil 
supply stringency later in the 1980s and thus to the need for con- 
stant attention to energy policy as a means of avoiding severe eco- 
nomic constraints. This study concludes that policies and economic 
mechanisms conducive to market equilibrium are currently in place. 
Effective implementation of energy policies adopted after 1973, to- 
gether with recent sharp oil price rises, has already generated gains 
in both energy efficiency and substitution of other fuels for oil. Evi- 
dence for this structural change may be seen in the declining inputs 
of both energy and oil per unit of Gross Domestic Product (GDP). 
In 1980, for example, real GDP in the OECD was 19% higher than 
in 1973, but energy consumption had grown by only 4% and oil 
use was even 3% below 1973 levels. But present developments in 
energy and oil consumption make achievements in structural 
change appear bigger than may be warranted by the underlying 
trend. To a large extent, recent demand reductions are also due to 
the combined effects of important stock draws, changing weather 
conditions and, more importantly, low economic growth affecting 
energy-intensive industries in particular. Rather than eliminating the 
energy problem, these volatile factors may conceal its long-term 
nature. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 4091, 4094, 4095, 4138, 4140, 4142, 4184, 
4185, 4186, 4187, 4188, 4189, 4190, 4586, 4635, 4651, 5278, 5342, 5357, 5358, 
aa aa 5379, 5392, 5411, 5436, 5457, 5466, 5472, 5583, 6145, 6147, 6148, 


5265 (CONF-771283—, pp 64-68) Current status of 
electric energy in the US energy situation. Loftness, R.L. 
(Electric Power Research Inst., Washington, DC). 1979. 
aan of Georgia, Inst. of Government, Athens, GA 30620 
From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 
author concludes that about 1/3 of our present electric 
energy is used in homes; about 2/3 in commerce and industry, with 
1% used for street lighting. Historically in the US, electric power 
use grows 6% each year. The author stresses the social cost if elec- 
tric energy becomes priced out of their economic reach. (PSB) 


5286 (CONF-771283—, pp 69-75) Current status of 
solar energy in the US energy situation. Farber, E.A. (Univ. 
of Florida, Gainesville). 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The potential of solar energy is considered in the light of re- 
sponsibility to future generations. (PSB) 


5287 (CONF-771283—, pp 137-140) Financing energy 
and the 


economy. Allen, E.H. (Drexel, Burn- 
ham, Lambert, Inc., New York City, NY). 1979. Univ. of 
Georgia, Inst. of Government, Athens, GA 30620 $8.00. 
From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 
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The author states that new initiatives at the state level are 
needed to promote financing of energy source development where 
federal funds are unavailable. He discusses possible reform of public 
finance laws to promote community energy projects and the cre- 
ation of financial intermediaries to promote small energy projects. 


5288 (DOE/CE/38004—T1) US trade and development 
program. Energy projects data sheets. (Marida, Inc., Wash- 
ington, DC (USA)). 31 Aug 1982. Contract ACO01- 
82CE38004. 29p. NTIS, PC A03/MF AO1. Order Number 
DE83001654. 

Economic development of energy sufficiency programs for 
developing countries are planned cooperatively with the US. Feasi- 
bility studies are proposed using each nation’s resources. (PSB) 


5289 (EPRI-EA—2612) Price elasticities of demand for 
energy: evaluating the estimates. Final report. Bohi, D.R. 
(Resources for the Future, Inc., Washington, DC (USA)). 

1982. 395p. NTIS, PC A17/MF AO1. Order Number 
DE83900621. 

Portions of document are illegible. 

Available econometric research on energy demand is evalu- 
ated. Studies focus on the sensitivity of fuel consumption changes 
to economic incentives and analyze final demands for specific fuels 
by separate consuming sectors. Five categories of estimation issues 
are identified: (1) capturing the dynamics of demand; (2) determin- 
ing the appropriate level of aggregation; (3) identifying the separate 
influences on demand; (4) separating supply effects and demand ef- 
fects; and (5) using appropriate equation forms and estimation tech- 
niques. Individual model results are compared from different ana- 
lytical approaches. A summary of results and their implications is 
provided for each fuel product and consuming sector. The final 
chapter critiques the body of literature on the basis of the progress 
made with regard to the methodological issues listed above. Rec- 
ommendations are then offered for future directions of research that 
are particularly important or potentially important inclosing infor- 
mation gaps. 


5290 (GAO/HRD—82-100) State drawdowns and use of 
low-income home energy assistance program funds. (General 
Accounting Office, Washington, DC (USA). Human Re- 
sources Div.). 12 Jul 1982. 37p. General Accounting Office, 
PO Box 6015, Gaithersburg, MD 20760. 

Portions of document are illegible. 

Results are reviewed from a telephone survey for financial 
assistance grants to low income groups for weatherization of their 
houses. All fifty states plus the District of Columbia are represent- 
ed. (PSB) 


5291 (NE-VIND—82-7) Experiences from siting two 
large scale WECS prototypes in Sweden. Engstroem, S. 
(Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). [nd]. 16p. S (US Sales Only), PC A02/MF 
A01. Order Number DE82750835. 

The wind energy program of the National Swedish Board 
for Energy Source Development (NE) is dominated by the two 
large scale WECS that will be built at Naesudden on the island of 
Gotland and at Maglarp in the province of Skaane in southern 
Sweden. The paper covers the experiences encountered when NE’s 
operating agents applied for permission to site the power plants. 
The general attitude of authorities and people in general was fairly 
positive, however some differences in attitude at the two places 
could be recognized. The experiences are specific for Sweden, but 
some general conclusions can be made. 


5292 (NP—2905466) Report of the Ad Hoc Committee 
on utility diversification. Revised draft report. (National As- 
sociation of Regulatory Utility Commissioners, Washington, 
DC (USA)). 3 Jun 1982. 288p. National Association of Reg- 
ulatory Utility Commissioners, Constitution Avenue and 
12th Street N.W., P.O. Box 684, Washington, DC 20044. 
Energy, telephone, and water utilities are facing significant 
changes and much uncertainty due to rapidly escalating financial 
crises coupled with ratepayer protests over higher rates. Hearings 
on the diversification investments made by the utilities are summa- 
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rized. Regulators feel that the public interest must be protected 
since most utilities are monopolies. 


5293 (NP—3900414) Investment in the Community coal- 
mining and iron and steel industries. Report on the 1981 
Survey, position as of 1 January 1981. (European Coal and 
Steel Community Commission). Nov 1981. 101lp. NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE83900414. 

This report presents the results of the European 
Commission’s 1981 survey of past and future investment by coal 
and steel enterprises in the European Coal and Steel Community 
(ECSC) and of the impact of such investment on production poten- 
tial. A full breakdown of the results of the survey by product and 
plant categories and by region is given in the statistical annex. The 
standard ECSC definitions of capital expenditure and production 
potential which have been used in the survey are given. The statis- 
tics relating to production potential are based on a survey conduct- 
ed at the beginning of 1981 and have been compiled on the basis of 
definitions which have in general been continuously applied since 
the inception of the survey. In the current uncertain situation in the 
steel market a certain number of enterprises remain undecided 
about closure decisions and a number of investments planned at the 
beginning of the year are likely to be abandoned or delayed. The 
figures given in this report may not therefore necessarily reflect the 
present position. 


5294 (ORAU—204) Recent science and engineering 
graduates working in energy-related activities, 1979 and 1980. 
Bell, S.E. (Oak Ridge Associated Universities, Inc., TN 
(USA)). Sep 1982. Contract AC05-760R00033. 154p. NTIS, 
PC A08/MF AO1. Order Number DE83001690. 

Portions of document are illegible. 

The results are presented of a survey of scientists and engi- 
neers who received bachelor’s or master’s degrees during the 
period from 1972 to 1979 and who are primarily working on 
energy- or fuel-related activities. The results show that: the total 
number of these young professionals working on energy-related 
projects grew by 70% between 1976 and 1980; nearly half of those 
concentrating on energy-related activities were employed by the 
petroleum and natural gas industries, 20% by coal-related indus- 
tries, 16% were involved in studies of renewable energy sources, 
and a increasing, but fluctuating, number of engineers were work- 
ing in the nuclear engineering field. (LCL) 


5295 Future U.S. energy technologies: cost and oil- 
import tradeoffs. Hill, D.; Sailor, V.L.; Fishbone, L.G. 
(Assoc Univ Inc, Upton, NY, USA). Energy (Oxford); 6 
No. 12, 1405-1431(Dec 1981). 

Many new energy technologies offer the potential of moder- 
ating the rising costs of energy while, at the same time, reducing 
dependence on imported oil. The problem of evaluating which 
technologies offer the most promise is complex and requires analyz- 
ing competition in the marketplace among new and existing tech- 
nologies over a long span of time. This competition would occur 
under a variety of future situations affecting energy resources, 
costs, and technology availability. With the aid of a linear-program- 
ming model, such an evaluation has been conducted. The results in- 
dicate that the most promising technologies include the light-water 
reactor, residential and commercial conservation, enhanced oil re- 
covery, shale-oil recovery, industrial cogeneration, the heat pump, 
and coal liquefaction. This usage yields a decline in oil imports to 
about half present levels, exactly when depending upon the situa- 
tion. These results need to be evaluated in light of environmental 
and other effects not included in the model. 44 refs. 


5296 Market-penetration model: multimarket, multitech- 
nology, multiattribute technological forecasting. Silverman, 
B.G. (George Washington Univ., Washington, DC). Techno- 
logical Forecasting and Social Change; 20: No. 3, 215- 
233(Nov 1981). 

This paper describes a multiple-competing-technologies 
market-penetration model that incorporates multiple attributes 
rather than strictly price into the (static) market-share-allocation 
function. The first-generation version (linear and deterministic) of 
this model is applied in a DOE budget-preparation exercise, and 
model parametrics and results are described. 15 refs. 


Energy and the t 
Daniels, P.J. (ed.). Omaha, NE; U: 
(1981). 197p. (CONF-8105180—). 
From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May — 


rounding the energy situation for the older citizens. (KRM) 


(Uni f Colorada, Bouldes) 1-22 of Energy 
niv. o' . pp 1- 
derly: a public policy 
NE; University of N 
From Conference on 


use of resources is discussed in relation to the maturation process of 
man. (KRM) 


ni f Maryland. College’ Park). 46. of ees 
niv. oO} pp 

the elderly: a public response. Daniels, PJ. (ed.). 
Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

Because older Americans are not a monolithic group, issues 
about energy use and cost vary considerably among the elderly. 
The result is a range of energy consumers from the most extrava- 
gant to the most seriously deprived. This article examines the sig- 
nificant socioeconomic issues surrounding energy use patterns and 
tdi canshigeinans tuts ie tan eabeaanean ae GOS 


5300 Energy and the rural elderly: is there an answer. 
Montgomery, J.E. (Univ. of Georgia, Athens). pp 53-72 of 
Energy and the elderly: a public response. 
P.J. (ed.). Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: 2 public policy 
response; Omaha, NB, USA (21 May ns 

A discussion of how America’s rural elderly fare as they 
obtain and use energy. Areas of interest include the demographics 
of the rural elderly population; an examination of some of the more 
relevant behavioral characteristics of rural elderly households; a 
review of housing and energy consumption patterns; a considera- 
tion of recent measures to conserve and subsidize energy for the 
rural elderly; and a discussion of recommendations for improving 
the energy situation of the rural elderly. (KRM) 


5301 Urban elderly: changing energetic lifestyles. Cer- 
vantes, L.F. (St. Louis Area Agency on Aging, MO). pp 73- 
88 of Energy and the elderly: ft age Fo ee 
asep P.J. (ed.). Omaha, NE; University of Nebraska 
From Conference on energy and the elderly: a public policy 
Omaha, NB, USA (21 May 1981). 


recommendations 

urban elderly include the following: (1) a national energy policy 
should assure that the elderly and other vulnerable groups are not 
adversely affected by price increases or possible rationing plans; (2) 
regarding the avalanche of elderly 75 years of age and older that 
are descending upon our population, manpower should be recruited 
from the elderly themselves by eliminating the public and private 
inducements to have the elderly retire before they are 70 or unduly 
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Minority elderly energy consumer. Secret, P. 
(Univ. of Nebraska, Omaha). pp 89-105 of Energy and the 
elderly: a public policy response. Daniels, P.J. (ed.). Omaha, 
NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 

Omaha, NB, USA (21 May 1981). 

Information pertaining to energy use in the residential sector 
by the elderly is presented. The focus of the report is on racial dif- 
ferences in problems faced by the elderly. The results indicate that 
while older black Americans have a lower annual household 
income than do younger blacks, younger whites, or older whites, 
their total energy expenditure is equal to that of whites. Although 
older blacks are less likely to have air-cooling systems than their 
white counterparts, there are no meaningful differences between 
older blacks and whites insofar as installation of energy-efficient im- 
provements to the home, or room closing for the sole purpose of 
cutting fuel costs. (KRM) 


5303 Energy industry and the elderly consumer. Curry, 
V. (Omaha Public Power District, NE). pp 106-119 of 
Energy and the elderly: a public policy response. Daniels, 
P.J. (ed.). Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

The formation and operation of the Omaha Public Power 
District (OPPD) and its various electric rate structures are dis- 
cussed. The life-line rate concept is presented both from the 
OPPD’'s perspective and from its record on a national industry 
basis. The specific services that OPPD provides for the elderly 
consumer and general service improvements that can be made to 
help meet the energy needs of the elderly are examined. (KRM) 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 4046, 4216, 4506, 4586, 5356, 6063, 6138, 
6144, 6145, 6167, 6253, 6269, 6271, 6504 


5304 (GAO/CED—82-72) Cleaning up the environment: 
progress achieved but major unresolved issues remain. 
Volume 1 of two volumes. (General Accounting Office, 
Washington, DC (USA)). 21 Jul 1982. 70p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 

Report to the Congress by the Comptroller General of the 
United States. 

Since the 1970's progress has been made in cleaning up the 
Nation's air, water, and land - the result of ambitious Federal envi- 
ronmental programs and the investment of hundreds of billions of 
dollars by Federal, State, and local governments and industry. 
However, a number of unresolved issues exist which may impede 
further progress. The environmental laws of the 1970's reflected a 
single-purpose approach to pollution control that limited flexibility 
in decisionmaking. For example, pollution control laws not only in- 
creased the volume of wastes, like sewage sludge, but also prohibit- 
ed or severely restricted available disposal options. The tradeoffs 
that must be made among the various environmental programs and 
the net environmental effect of pollution control actions must be 


recognized. 


5305 (UT/CES-PS—19) Future landscapes of the Colo- 
rado Plateau: impacts of energy development. deBuys, W.E. 
Jr.; Doughty, R.W. (Texas Univ., Austin (USA). Center for 
Energy Studies). Jul 1982. 127p. NTIS, PC A07/MF AO1. 
Order Number DE83900473. 

This study is part of a continuing effort to analyze basic 
energy issues. The issues addressed here include the transformations 
taking place on the Colorado Plateau in the areas of mine reclama- 
tion, wildlife protection, surface and groundwater allocation, air 
quality management, and boomtown growth. This study treats these 
subjects in a unified fashion as constituent elements of a single 
entity called the cultual landscape. That term refers not only to the 
geophysical realities of topography, vegetation, and animal life, but 
also to the cultural realities of man’s impact on environment and on 
himself. By taking this holistic approach, the study aspires to render 
a more complete and balanced portrait of the region’s future than 
one usually finds in the literature of impact assessment. 
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5306 Sweden beyond oil: nuclear commitments and solar 
options. Loennroth, M.; Johansson, T.B.; Steen, P. pp 141- 
162 of Decentralized energy. Craig, P.P.; Levine, M.D. 
(eds.). Boulder, CO; Westview Press, Inc. (1982). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

, The paper argues that both a nuclear and a solar future are 
technically possible, but that institutional differences are vast. There 
is a consensus in Sweden to keep long term options open. Ap- 
proaches are identified that will allow Sweden to postpone as many 
decisions as possible as to which path to follow. Decentralized sys- 
tems require emphasis on local planning, and will require substan- 
tial expansions of authority of local planners. A nuclear future 
would require substantial increases in central planning and would 
also require substantial institutional change if most energy is to be 
provided by nuclear energy in 2015. The primary near term reform 
needed to maintain maximum flexibility includes: (1) strengthening 
of local authority, especially in areas relating to district heating and 
conservation; (2) regulatory reform to assure adequate financing on 
the local level, and to assure adequate balancing of conservation 
and supply financing; (3) increased national control over large 
energy users; (4) state financed procurement and development of 
new energy technologies, especially smaller scale technologies; (5) 
national land use planning; (6) electric utility reform to encourage 
dispersed electric technologies. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 4388, 5340 


5307 (ANL/EES-TM—195) Aquatic ecological assess- 
ments: regional data sources and their application. Vancil, 
J.E.; Ballou, S.W.; Levenson, J.B. (Argonne National Lab., 
IL (USA)). Sep 1981. Contract W-31-109-ENG-38. 113p. 
NTIS, PC A06/MF A0O1. Order Number DE83002291. 

This paper discusses the availability and recommended use 
of aquatic ecology data for impact assessments. The data are orga- 
nized by the 18 major water resource regions. Each region and its 
major aquatic concerns are briefly described. (ACR) 


5308 (CRWR—187) Development of models for the 
planning of large-scale water-energy systems. Final report. 
Matsumoto, J.; Mays, L.W.; Rohlich, G.A. (Texas Univ., 
Austin (USA). Center for Research in Water Resources). 
Jan 1982. 328p. University of Texas at Austin, Center for 
Research in Water Resources, Austin, TX 78758. 

Portions of document are illegible. 

A mathematical optimization model has been developed to 
help investigate various alternatives for future water-energy sys- 
tems. The capacity expansion problem of water-energy systems can 
be stated as follows: Given the future demands for water, electric- 
ity, gas, and coal and the availability of water and coal, determine 
the location, timing, and size of facilities to satisfy the demands at 
minimum cost, which is the sum of operating and capacity costs. 
Specifically, the system consists of four subsystems: water, coal, 
electricity, and gas systems. Their interactions are expressed explic- 
itly in mathematical terms and equations, whereas most models de- 
scribe individual constraints but their interactions are not stated ex- 
plicitly. Because of the large scale, decomposition techniques are 
extensively applied. To do this an in-depth study was made of the 
mathematical structure of the water-energy system problem. The 
Benders decomposition is applied to the capacity expansion prob- 
lem, decomposing it into a three-level problem: the capacity prob- 
lem, the production problem, and the distribution problem. These 
problems are solved by special algorithms: the generally upper 
bounded (GUB) algorithm, the simply upper bounded (SUB) algo- 
rithm, and the generalized network flow algorithm, respectively. 


5309 (NBS-SPEC.PUBL.—631, pp 535-552) Natural 
resource decisions involving uncertainty. Deshmukh, S.D. 
(Northwestern Univ., Evanston, IL). May 1982. NTIS, PC 
A99/MF A0O1. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 
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A general model of natural resource decisions that involves 
uncertainty regarding the occurrence of some significant event of 
interest was presented. The decisions involved selection of extrac- 
tion (consumption) and exploration (search or R & D expenditure) 
rates and the uncertain events corresponded to resource exhaustion 
or discovery of additional stock or invention of a substitute. The 
consumption rate decision depletes the resource stock and the ex- 
ploration rate decision expedites the occurrence of a favorable 
event. Dynamic programming was employed to characterize the 
optimal value function, optimal decision policies and the behavior 
of prices. The model was then specialized to the analysis of three 
cases involving the events that are most unfavorable (exhaustion), 
somewhat favorable (discovery of a new stock) and most favorable 
(development of a substitute). The analysis was mostly heuristic and 
the emphasis was on intuitive arguments and interpretations rather 
than on the technical details involved. (DP) 


5310 (NP—2750751) Report of the Joint Committee for 
mineral resources in Greenland in the period 1 July 1980 - 30 
June 1981, (Raastofforvaltningen for Groenland, Copenha- 
gen (Denmark)). Aug 1981. 35p. (In Danish). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82750751. 

Activities of the Danish-Greenland Joint Committee for min- 
eral resources in Greenland are reviewed. Oil and gas exploration 
and problems related to it in East Greenland are discussed. Urani- 
um prospecting is proceeding, pilot plant processing Kvanefjeld ore 
is established. Coal exploration and economic evaluations and pros- 
pects of hydroelectric power plant are in the stage of feasibility 
studies. 


5311 (NP—2905504) Royalties: a report on Federal and 
Indian mineral revenues for 1981, with summary data from 
1920 to 1981. LaLiberte, P ent of the Interi- 


. (ed.). ‘(Departm 
or, Washington, DC (USA)). 1982. 78p. GPO. 


This report presents summary statistical data for oil, gas, and 
mineral production and royalty payment on Federal and Indian 
lands. (ACR) 


5312 (NP—3900413) Technology forecasting of energy 
systems for India until the year 2000 A.D. Final report. 
(Indian Inst. of Science, Bangalore). 1982. 110p. Dep. NTIS 
(US Sales Only), MF A01. Order Number DE83900413. 

Energy resource planning in India is discussed. Topics cov- 
ered include: methodology; present and future energy situation in 
India; energy scenarios in India beyond 2000 A.D.; role of nuclear 
energy in future India, technical and cost aspects; renewable energy 
resources; wind power; materials from ocean, ocean thermal energy 
conversion technology and industrial complexes in India; tidal 
power in India; role of solar energy in future India; geothermal 
energy; and overall conclusions. (GHT) 


5313 (NP—3900485) Annual resources report. (New 
Mexico Energy and Minerals Dept., Santa Fe (USA)). 1982. 
98p. NTIS, PC A05/MF A0O1. Order Number DE83900485. 

Portions of document are illegible. 

The report is separated into the following sections: acknowl- 
edgments; a table of contents; a list of tables and figures; a glossary; 
an introduction; an overview of the role of energy resources in 
New Mexico; separate sections on oil and gas, coal, electrical gen- 
eration, uranium, and geothermal energy; a section on the geologic 
setting of oil and gas, coal, and uranium; an appendix of additional 
tables pertaining to oil and gas development; and a listing of select- 
ed references. The glossary is a brief listing of technical terms used 
in the report with simplified definitions for the reader's use. The 
overview contains highlights of data found in the report as well as 
comparisons of New Mexico's resources with those of other states 
and the nation. In general, each section covering a resource area 
describes reserves, production, prices, consumption, transportation, 
employment, and revenue statistics over the past ten or more years 
and projections to the year 2000. 


29 ENERGY PLANNING AND POLICY 
2905 Research, Development, Demonstration, And Commercialization 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 3912, 4741, 5282, 5288, 5309, 5469, 5514 


(DOE/CS/21693—T6) Evaluation plan for DOE- 


program. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA)). 1978. 
Contract AC03-77CS21693. Tip. NTIS, PC AO04/MF A011. 
Order Number DE83002199. 

The evaluation plan for a regional pilot Appropriate Tech- 
nology small grants program is described. The program description 
covers the DOE mandate from Congress, the national DOE Appro- 
priate Technology small grants program, and the regional pilot pro- 
gram in Federal Region IX. The evaluation process is covered. 
Sample questions for participants in the solicitation phase of the 
pilot program are presented. The peer review groups are listed. 


5315 (DOE/IR/10267—T1i) Laboratory 

Program: an assessment. (Penta International, Inc., W: 

ton, DC (USA)). Nov 1979. Contract AC05-79IR1 ; 
; A08/MF AOl. Order Number 


wanhibnate-eaes ldraiec Ge taien temeae ae 
transfer of technical information from the national laboratories to 
the academic community utilizing the facilities and staff capabilities 
of the labs. Under the AEC, ERDA and DOE, the goals of the 
program have broadened gradually. Therefore, the program was 
examined to determine the extent to which it contributes to the cur- 
rent objectives of the DOE and to develop recommendations for 
any program changes. The assessment of the Lab Coop Program 
was based on a combination of review of program activity data and 
publications, review of general information regarding 

operations, and extensive interviews. The major findings of this 
evaluation were that: the program lacks a clear statement of pur- 
pose; program plans, priorities, and procedures are not explicit and 
operations tend to follow historical patterns; and the program is 
generally accepted as beneficial, but its benefits are difficult to 
quantify. It is recommended that the focus of the Lab Coop Pro- 
gram be limited and clearly defined, that performance plans be de- 
veloped and measured against accomplishments, and that a national 
informational effort be initiated. (LCL) 


5316 (GSI—81-2) Scientific report 1980. Siegert, G. 
(ed.). (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Mar 1981. 358p. NTIS (Us 
Sales Only), PC A15/MF A0l. Order Number 
DE82903767. 

Portions of document are illegible. 

Progress is described in the following areas: nuclear physics/ 
nuclear chemistry (nuclear reactions near the Coulomb barrier, 
deep inelastic reactions, nuclear reactions at high energies, nuclear 
structure, exotic nuclides, and nuclear theory); atomic physics (su- 
perheavy quasi-atoms and inner shell excitation mechanism; few 
electron systems, metastable states and capture processes; interac- 
tion of heavy ions with matter; and theory), radiation effects (bio- 
logical systems and solids); developments in target technology, ex- 
perimental set-ups, detectors, electronics, and computing center; ac- 
celerator projects (UNILAC); and inertial confinement fusion. 
(WHK) 


5317 (KURRI-TR—205) Technical reports of the Re- 
search Institute Kyoto University. (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.). Mar 1981. 76p. (in 
Japanese). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE82903630. 

Portions of document are illegible. 

The report contains 69 research articles on various nuclear 
studies, including neutron activation analysis of sea water trace ele- 
ments, hydrogen influence on Mo internal friction, biochemical 
analysis, neutron cancer therapy, thermoneutron sensitivity in rice 
plants, neutron diffraction, magnesium isotope tracers, Moessbauer 
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analysis, uranium and rare earth distribution, Hiroshima and Naga- 
saki bomb victim studies, and fission track detection. 


5318 (KURRI-TR—207) Technical reports of the Re- 
search Reactor Institute Kyoto University. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). Mar 
1981. 76p. (In Japanese). NTIS (US Sales Only), PC A05/ 
MF A0O1. Order Number DE82903632. 

Portions of document are illegible. 

The compilation includes summaries of research studies un- 
dertaken at the Institute and includes topics on thermal neutron 
capture, nuclear carbide irradiation, isomer production in fission 
products, radioactive aerosols, fission track dating, neutron diffrac- 
tion, neutron scattering in biological and oncological studies, and 
crystallography. 


5319 (NP—2751032) Finnish energy engineering and 
know-how for development. (Ministry for Foreign Affairs, 
Helsinki (Finland)). 1981. 85p. NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE82751032. 

The available energy know-how and engineering resources 
of Finnish machine and equipment manufacturers, contractors and 
suppliers, consulting firms, power and energy companies and var- 
ious governmental and other institutions, particularly for develop- 
ment projects in the Third World, is presented. 


5320 (NP—2903849) Karlsruhe Nuclear Research 
Center Bulletin No. 12, March 1980. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.)). 1980. 47p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82903849. 

The bulletin contains 11 articles (in German) concerned with 
nuclear laser studies, neutron capture, superconductors, aerodynam- 
ic drag, acoustic gas analyzers, computer network modeling, and 
liquid metal technology in energy production. 


5321 Office of Energy-Related Inventions. Lawrence, 
C. (EPRI, Washington, DC). EPRI (Electric Power Research 
Institute) Journal; 7: No. 8, 29-32(Oct 1982). 

Documentation stored at the Office of Energy-Related In- 
ventions of 18,000 inventions since 1975 illustrates federal efforts to 
encourage innovation by evaluating new concepts and products and 
passing the most promising on to DOE. To qualify for recommen- 
dation, the invention must offer a unique way to produce or con- 
serve energy, a cost advantage over existing products, and techni- 
cal feasibility. (DCK) 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 4288, 4299, = 4492, 4506, 5066, 5252, 
5306, 5318, 5320, 5329, 6138, 6418, 6643, 6645, 6648 


5322 (GRS-S—33) Selection of comments of the German 
Federal government on nuclear energy problems: 8th legisla- 
tive period. Part 3. 1979-1980. Mayer, G. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
Oct 1980. 158p. (In German). Dep. NTIS (US Sales Only), 
MF A0O1. Order Number DE83900699. 

Portions of document are illegible. 

A collection of governmental statements and opinions on 
various problems related to nuclear energy is compiled, both with 
respect to policy goals, power plant construction, waste disposal, 
fusion research, and safety problems. 4 figures, 29 tables. 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 4076, 4092, 5604 


2908 Waste Heat Utilization 
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REFER ALSO TO CITATION(S) 5263, 5443, 5451, 5511, 5518, 5531, 5555, 
5579, 5587, 5689 


5323 (CONF-8111123—, pp vp) District heat within 
the scope of the overall energy conception in Switzerland. 
Kohn, M. 1981. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

. District heat is one of the most important options of energy 
supply in Switzerland. In this lecture those criteria are studied 
which make this conception important. Three scenarios are re- 
viewed in which district heat plays a role which varies in its impor- 
tance. 


5324 (CONF-8111123—, pp vp) Basic terms and con- 
nections of district heat engineering. Traupel, W. 1981. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

: Present possibilities of district heat supply are discussed; 
direct heat supply by means of bringing heat out of steam power 
plants, heat supply by district heat network and rail transport, and 
indirect heat supply by means of heat pumps and utilization of 
waste heat of power plants. 


5325 (CONF-8111123—, pp vp) District heat in 
Sweden - yesterday, today, tomorrow. Borglin, S. 1981. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

: The development of district heating in Sweden is reported 
on for the last three decades and a short outline is given of some 
future trends of development. 


5326 (CONF-8111123—, pp vp) Realisation of an 
urban district heating; example Flensburg. Prinz, W. 1981. 
(In German). NTIS (US Sales Only), PC A06/MF AOI. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

, The origin and the enlargement of the district heat network 
in Flensburg are reported as well as the experience made, and its 
consequences. One of the consequences of this enlargement, for ex- 
ample, was the closing of the gas supply in Flensburg. With regard 
to profitability it was necessary to achieve how specific construc- 
tion costs. Also the operating costs which are relatively low are 
good economic arguments for the accquisition. 


5327 (CONF-8111123—, pp vp) Development of muy 
with district heat in Switzerland. Scheller, H.W. 1981. (In 
German). NTIS (US Sales Only), PC A06/MF A0O1. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

; A very general summary is given concerning the develop- 
ment, background, and intentions of the enlargement of the district 
heating in Switzerland. 


5328 (CONF-8111123—, pp vp) Potential of district 
heat in Switzerland. Kiss, M. 1981. (In German). NTIS (US 
Sales Only), PC A06/MF AOI. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

Starting from the present 1 to 2% contribution to energy 
supply, the possibilities of a further enlargement of district heating 
in Switzerland are described by means of estimated figures. 


5329 (CONF-8111123—, pp vp) Supply with district 
heat and regional energy planning as in the example of the 
lower Aare- and Limmat valley. Kueffer, K. 1981. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. 
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From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

: Results of a study (TRANSWAAL) concerning the develop- 
ment of 14 communities of the Aare-Limmat valley and the plan- 
ning of a demonstration plant for district heating for the region 
around the nuclear power plants Beznau (REFUNA). 


5330 (CONF-8111123—, pp vp) Problems concerning 
the realization of district heating Leimer, H.J. 1981. 
(In German). NTIS (US Sales Only), PC A06/MF AO1. 

From Information meeting on district heating and the possi- 
ble contribution of nuclear energy; Bern, Switzerland (16 Nov 
1981). 

; When establishing district heating systems a number of prob- 
lems arise from the competition with other energy sources and 
above all from the fact that this type of supply can be compared 
with others only to a limited extent. The rentability of a district 
heating company is mostly influenced by the development of con- 
sumption. This development, however, is influenced by decision 
making where political aspects have to be taken into account. For a 
promotion of district heating freedom of action on the private 
sector is necessary on the one hand but on the other hand above all 
the communities have to be taken into account. 


5331 (DOE/CS/60012—T3) 1982 South Carolina 
energy-use profile. Logeman, D.M. (South Carolina 
Governor’s Div. of Energy Resources, Columbia (USA)). 
1982. Contract FG44-77CS60012. 180p. NTIS, PC A05/MF 
A01. Order Number DE83002120. 

This report by the South Carolina Governor's Division of 
Energy Resources, is the third in a series concerning energy con- 
sumption, supply, and prices in South Carolina. It is intended to 
serve as a comprehensive reference source of energy-related infor- 
mation, and is intended to be used by the general public, as well as 
business and governmental leaders. This report is prepared as a sta- 
tistical abstract in order to provide as much information as possible 
in a concise document. The information generally begins with 1970 
and goes through the most recent data available (usually 1981). 


5332 (DOE/CS/60012—T4) 1981 South Carolina energy 
use profile. Logeman, D.M. (South Carolina Governor's 
Div. of Energy Resources, Columbia (USA)). Jul 1981. 
Contract FG44-77CS60012. 42p. NTIS, PC A03/MF AO1. 
Order Number DE83002122. 

This report presents a wide variety of information relating to 
South Carolina energy consumption, supply and prices during the 
1978-1980 period. It is intended to serve as a comprehensive refer- 
ence for the general public as well as for business and governmen- 
tal analysis. An earlier report, South Carolina Energy Use Profile, 
May 1980, presents data for the period 1970 to 1977. This docu- 
ment is intended to carry forward this information through 1980. 
Historic data are presented for primary and net consumption of 
energy by fuel type. In the discussions of consumption by fuel type, 
sector analysis is examined where possible. Diagrams and narratives 
are provided to highlight the important trends in South Carolina 
state energy consumption patterns. 


5333 (MIT-EL—82-034) Management decisions for co- 
generation: executive summary. Radcliffe, R.R.; Tabors, 
R.D. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Jul 1982. Contract AMO01-76EI02295. 40p 
NTIS, PC A03/MF A01. Order Number DE83002482. 

This report summarizes two interdependent studies which 
explore the underlying factors in the decision by private, private 
non-profit, and public sector facility owners to invest in cogenera- 
tion technology. They employ factor analysis techniques to explain 
the decision to invest and discriminant analysis to group the survey 
respondents into non-cogenerators and potential cogenerators. Data 
for both studies come from a survey of commercial, industrial, and 
institutional electric energy consumers who used more than 750 kW 
demand in any one month of 1981 for a selected electric utility in 
the Boston area. There were 129 usable responses to the survey of 
32.2% of the population. The studies reported here confirm that a 
number of factors other than purely economic considerations may 
prevent use of cogeneration technology at the present time. These 
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factors include: uncertainty caused by og dy a 
energy self sufficiency by the organization; financial flexibility; ex- 
perience with electricity cogeneration or self generation; and capi- 
tal budget planning methods. These studies provide a ranking of the 
factors involved in the cogeneration decision explaining most vari- 
ance to least variance. However, the ranking of factors provides no 
measure of the importance of these factors in the decision to adopt 
or not adopt cogeneration technology. The results of these studies 
can be used to provide a rough estimate of capacity (kW) and 
energy (kWh) available from potential cogenerators in this electric 
utility service territory and the probability that a facility can be a 
cogenerator. These studies project a maximum potential of 106 MW 
and 559,000 MWH of electrical energy in the utility 
service territory between 1982 and 2002. 
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REFER ALSO TO CITATION(S) 4133, 5275, 5372, 5452, 5454, 5468, 5477, 
5478, 5501, 5515, 5529, 5535, 5537, 5589 


(CNEN-RT/GIU—(81)1) Energy 
in regional legislation in 


roce, G. ( 
Nazionale per l'Energia Nucleare, Rome (Italy)). Jul 1981. 
60p. (In Italian). NTIS (US Sales Only), PC AO04/MF A011. 
Order Number DE82902795. 

An analysis is made of regional and provincial autonomous 
regulations in Italy that are concerned with energy conservation 
and renewable energy sources in the absence of a single national set 
of regulations. 


5335 (CONF-771283—, pp 89-97) Approaches to energy 
conservation in the residential and commercial sectors. Carls- 
mith, R.S. (Oak Ridge National Lab., TN). 1979. Univ. of 
Georgia, Inst. of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

Current approaches and results from conservation efforts are 
discussed with trends from 1950 thru 1975 graphically displayed. 
(PSB) 


5336 (CONF-771283—, pp 98-106) Approaches to 
energy conservation in the transportation sector. Hall, T.A. 
(Gerais Inst. of Tech., Atlanta). 1979. Univ. of Georgia, 
Inst. of Government, Athens, GA 30620 $8.00. 
From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 
paper addresses the overall national requirements in 
terms of fuel sources. Potential energy conservation options are 
presented with a survey of specific actions already taken by some 
states. (PSB) 


5337 San pp 107-112) eee 2 
energy conservation in the industrial sector. 
(Univ. of Tennessee, Knoxville). 1979. Unie, of ca, 
Inst. of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper stresses that the success of energy conservation in 
industry is relative to the availability of information on workable 
options. (PSB) 


5338 (CONF-771283—, pp 113-119) Approaches to 
energy conservation in the tural sector. Brown, R.H. 
(Univ. of Georgia, Athens). 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

Individual recommendations are given for agricultural areas 
which may respond to energy saving processes. (PSB) 


5339 (CONF-771283—, pp 122-125) Energy conserva- 
tion and economic t. Ross, M. (Univ. of Michi- 
gan, Ann Arbor). 1979. Univ. of Georgia, Inst. of Govern- 
ment, Athens, GA 30620 $8.00. 
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From Conference on energy for the Georgia General As- 
ie Athens, GA, USA (7 Dec 1977). 
paper analyzes difference in viewpoints of those who 
sesame energy ican those who have economic interests in conserv- 
ing it. He sees a need for regulation from government since indus- 
try will not voluntarily cut their income. (PSB) 


5340 (CONF-771283—, pp 126-130) Energy and agri- 
cultural development. Pimentel, D. (Cornell Univ., Ithaca, 
NY). 1979. Univ. of Georgia, Inst. of Government, Athens, 
GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper discusses the amount of energy that will be re- 
quired to feed the world’s population until the year 2000. (PSB) 


5341 (CONF-771283—, pp 131-136) Energy and indus- 
trial dev t. Fazzolare, R.A. (Univ. of Arizona, 
Tucson). 1979. Univ. of Georgia, Inst. of Government, 
Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper analyzes the economic output, employment, and 
energy use in the US and foreign countries in concluding that 
energy conservation is a necessary policy option. 


5342 (IKE-K—63) Analysis of the energy saving pro- 
grammes with regard to energy conservation and especially 
fuel-oil conservation. Scheirle, N.; Thoene, E.; Wartmann, 
R. (Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenerge- 
tik und Energiesysteme). Jan 1981. 125p. (In German). 
NTIS (US Sales Only), PC A06/MF AOL Order Number 
DE82750877. 

The energy saving programme of Baden-Wuerttemberg as 
well as the joint energy saving programme of the Bund and Baden- 
W. were investigated with regard to the investments suggested and 
the energy and fuel-oil conservation yield. In the years of 1977 
until the end of 1979 ca. 39.000 applications of final consumers 
were subsidized with 140 million DM and 16 applications of district 
heat utilities from 6 towns were subsidized with 88 million DM 
(programme for future investments). The final consumers had ap- 
plied for subsidies for the installation of solar plants and heat 
pumps, changing over to district heat, thermal insulation measures 
and the improvement of their heating devices. The district heat util- 
ities had applied for subsidies for extending district heat generation 
from cogeneration and waste combustion and for establishing distri- 
bution networks and transmission stations. The applications were 
analyzed statistically and the technical data were used for calculat- 
ing the energy consumption before and after the action with the 
help of a computer programme. The energy consumption was ex- 
trapolated to the total of all applications. Finally the cost-benefit re- 
lation as well as the economy of the measures are reported and 
compared. 


5343 (NP—2750757) Report on possibilities of heat 
supply in southwest Zealand. Waste heat from the Stigsnaes 
power plant and natural gas. (Naturgas Sjaelland I/S, Soroe 
(Denmark); Sydoestsjaellands LElektricitets Aktieselskab 
SEAS, Haslev (Denmark)). Mar 1981. 58p. (In Danish). 
NTIS (US Sales Only), PC A04/MF AOl1. Order Number 
DE82750757. 

Portions of document are illegible. 

The consequences are analysed of an extended collective 
heat supply in some communes in Southwest Zealand, Denmark, 
based on waste heat from the Stigsnaes power plant (STV) and on 
natural gas. The analysis contains 2 main alternatives of maximum 
heat supply from STV and maximum natural gas sale respectively. 
Furthermore some intermediate alternatives are described, in which 
heat from STV successively is replaced by natural gas. The main 
results in the analysis are the consequences for economy, fuel sub- 
stitution and conservation, and employment. 


5344 (NP—2906138) Dialogue ‘81; 1. Energy conserva- 
tion. (Landesregierung Nordrhein-Westfalen, Duesseldorf 
on amagge F.R.)). Feb 1981. 79p. (In German). NTIS (US 


Sales Only), PC AOS/MF AOl. Order Number 
DE82906138. 
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As part of the co-operation of social groups, churches, trade- 
unions, employers, and others, the Government of North Rhine 
Westphalia invited competent persons to a series of discussions 
under the topic of “Dialogue 81”. The meeting opened in Duessel- 
dorf on the 12 Feb 1981 with the topic of energy saving. This book 
contains the speeches held by the participants. 
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REFER ALSO TO CITATION(S) 4107, 4108, 4121, 4122, 4123, 4127, 4128, 
4129, 4130, 4131, 4132, 4134, 4135, 4136, 4137, 4139, 4140, 4141, 4143, 4150, 
4155, 5273, 5282, 5312, 5384, 5453, 5464, 6166 


5345 (BNL—51497) Resource, capital, and labor re- 
quirements of the National Energy Policy Plan: 1980 to 2000. 
D’Acierno, J.; Beller, M.; Lamontagne, J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Aug 1982. Contract AC02- 
76CHO00016. 100p. NTIS, PC AOS/MF A01. Order Number 
DE83001258. 

Recent prominent forecasts of future energy supply include a 
major role for technologies that will require substantial capital, 
labor, and material inputs. This report defines the direct resource 
requirements for the scenarios presented in the National Energy 
Policy Plan (NEPP), and attempts to identify potential resource 
constraints. The Energy Supply Planning Model (ESPM) was uti- 
lized to derive resource requirements based on energy demand, 
supply, and price projections under the National Energy Policy 
Plan. Detailed requirements for capital, person-power, materials, 
equipment, and land and water resources are identified on an 
annual basis to the year 2000. Although no obvious resource con- 
straints were identified based directly on requirements for energy 
facilities, the scope of the study did not allow for consideration of 
activities in other areas (e.g., defense) which, when coupled with 
energy facility requirements, might create critical shortages in some 
areas (e.g., engineering labor). Also, manufacturing capability for 
certain specialized equipment items (e.g., large pressure vessels) 
which might impose limits were not explicitly considered in this 
analysis. 


5346 (CONF-771283—, pp 2-8) Energy issue in per- 
spective. Abelson, P.H. 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The reality of energy supplies from the alternative energy 
sources is discussed. Solar energy, geothermal energy, windmills, 
ocean thermal energy, energy from agricultural wastes and fusion 
energy. All offer energy in the form of electricity but the problem 
of converting electricity to motor fuel remains. He discusses eco- 
nomic impact of shortages; conservation; domestic fuel supply; re- 
gional impacts and concludes the solutions must come from the 
public instead of government. (PSB) 


5347 (CONF-771283—, pp 50-55) Current status of oil 
and natural gas in the US energy situation. Gonzales, S. 
(Univ. of Georgia, Athens). 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper notes the ever-increasing energy problems and 
their projected economic consequences. The importance of oil and 
gas for the next decade is stressed, as well as, the unconventional 
geological sources that can extend the supply. The author forecasts 
the eventual necessity of government deregulation. Georgia's 
supply of oil and gas must be imported unless the offshore explora- 
tion is successful. (PSB) 


(CONF-771283—, pp 56-63) Current status of 
ome in the US energy situation. Medlin, J.H. 1979. Univ. of 
Georgia, Inst. of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

Facts, figures and opinions are given in assessing US coal re- 
serves. The author stresses necessity for seeking more low-sulfur 
coals in the Eastern or Mid-Continental areas of the US to deal 
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positively with social, economic and environmental aspects of coal 
usage. (PSB) 


5349 (DOE/EIA—0173-81/1) Annual Report to Con- 
gress, 1981. Volume 1: activities. (Department of Energy, 
Washington, DC (USA). aah: Information Administra- 
tion). Feb 1982. 54p. NTIS, PC A04/MF AOl1. Order 
Number DE83002322. 

EIA's role and activities in providing decisionmakers with 
objective and reliable energy statistics and analysis are documented. 
Appendices include organization; energy data gathering systems; 
publications; and an inventory of EIA models. (PSB) 


5350 (DOE/EIA—0173-81/3) Annual Report to Con- 

gress, 1981. Volume 3: energy projections. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). Feb 1982. 199p. NTIS, PC Al0/MF AOl1. 

Order Number DE83002314. 

Portions of document are illegible. 

This volume presents projections of energy production, con- 
sumption, and prices. Attention is focused primarily on US energy 
markets over the next 15 years because that period is probably of 
greatest importance to current decisions about energy issues. Also 
reported are projections of energy production and use in the United 
States for the years 2000 and 2020 and projections of energy con- 
sumption and production abroad for 1985, 1990, and 1995. 


5351 (EPRI-EA—2702) Methods for analyzing the 
market penetration of end-use technologies: a guide for utility 
planners. Final report. Bodington, J.C.; Quinn, A.C. (Re- 
source Planning Associates, Inc., Menlo Park, CA (USA)). 
Oct 1982. 150p. NTIS, PC A07/MF A0O1. Order Number 
DE83900541. 

There exists a range of methods for analyzing the market 
penetration of energy-using technologies. The objective of the 
study was to develop an overview of available methods of analyz- 
ing market penetration, to survey experience with these methods 
inside and outside of the utility industry, and to devise a framework 
that utility planners can use to select the method(s) which most effi- 
ciently meet their needs. The overview was designed to familiarize 
a broad utility audience with the relative merits of methods of ana- 
lyzing the market penetration of energy-related end-use technol- 
ogies. The survey reports on existing applications of these methods. 
Finally, the framework should assist planners in choosing from the 
many methods, the method(s) most suitable given the technology to 
be analyzed, their utility characteristics and situation, and the avail- 
able data and analytic resources. 


5352 (Juel-Spez—133/Bd.1) Analysis and evaluation of 
energy forecastings for the Federal Republic of Germany. 
Vol. 1. Schmitz, K.; Hildebrandt, T.; Kollmann, H.; Ter- 


horst, W.; Voss, A. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemfors- 
chung und Technologische Entwicklung). Nov 1981. 59p. 
(In German). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE82751118. 

By letter of September 29, 1980 the Federal Minister of 
Economy entrusted the nuclear research centre at Juelich with a 
research project to the purpose of evaluating the latest investiga- 
tions on energy by both national and international groups in respect 
of - the main causes of divergent results - the forecasting method 
used. The research project was concerned with the following stud- 
ies and forecastings on energy: National studies and forecastings. 1. 
Report of the special enquiry commission of the German parliament 
entitled ‘Future Nuclear Energy Policy’. 2. ‘Energy at the twining- 
point’, report of the Ecological Institute at Freiburg. 3. Forecasting 
of ESSO AG for the year 1980. 4. Forecasting of BP Germany for 
the year 1980. 5. Energy scenarios of Shell Germany for the year 
1980. 6. Energy forecasting of VEBA AG for the year 1980. Inter- 
national studies and forecastings: 1. Report of the ‘Energy Systems 
Program Group’ of the International Institute for Applied Systems 
Analysis. 2. Papers from the World Power Conference. 3. Report 
of the World Coal Study. 4. The ‘Global 2000’ Report. The entire 
report on the research project divides into two volumes. Volume I, 
referred to here, contains an explanation of the aims and tasks, a 
short chapter on the possibilities and limitations of forecastings and 
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a brief summary of the essential results. Volume II deals more in 
detail with the different methods of work and important premises 
of the studies and forecastings investigated. 


5353 (Juel-Spez—133-Vol.1) Analysis and evaluation of 


T.; Kollmann, H.; Terhorst, W.; Voss, A. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, _F.R.). Programm- 
gruppe Systemforschung und Techno! he ae 
Nov 1981. 61p. (In German). NTIS (US Sales Only), 
A04/MF AO1. Order Number DE82904758. 

Estimates are made of probable energy requirements and 
demand for the Federal Republic of Germany to the year 2000. Be- 
tween 293 and 600 million tons of coal units are estimated to be 
required for 2000, and between 192 and 800 million tons for 2030. 
33 references, 15 figures, 5 tables. 


5354 (Juel-Spez—133-Vol.2) Analysis and evaluation of 


Terhorst, W.; Voss, A. (Kernforschi 
G.m.b.H. Gain, F.R.). 

chung und Technologische eae nes 
(In German). NTIS (US Sales Only), PC 
Order Number DE82904681. 

Glchal estimates are made of future energy requirements for 
the years 2000, 2020/2030, and recommendations are made with re- 
spect to energy conservation, energy supply in terms of coal and 
nuclear sources. Also discussed are problems of international coop- 
eration, population growth, and the role of renewable energy 
sources. 26 references, 8 figures, 49 tables. 


Juclich 


ystemfors- 
ov 1981. 143p. 
A07/MF AO0i. 


(Gabites, Alington and Edmondson, 
Zealand)). Feb 1982. 35p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE83900212. 


Portions of document are illegible. 


group on energy issues be established in the Canterbury region, 
preferably under the aegis of the United Council, with representa- 
tives of energy production and supply authorities and urban and 
consumer groups. 


5356 (NZERDC—81) Taranaki regional energy 
regional policy discussion paper. (Beca, Carter, Hollings 
Ferner Ltd., Auckland (New Zealand)). May 1982. 35p. 
NTIS (US Sales Only), PC A03/MF A011. 

A comprehensive view of energy development in the Taran- 


interests of the region are outlined. Comments on the information 
presented are solicited from the public and interested organizations 
in order to determine regional attitudes and preferences. 
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5357 Energy: the changing energy picture. Stamford, 
CT; Business Communications ies Inc. (1982). 252p. 
(CONF-8110221—). Business Communications Co., Incor- 


P.O. Box 2070C, 9 Viaduct Road, Stamford, CT 


From 5. annual international conference on energy - the 
changing energy picture: risks, realities, opportunities, directions; 
Arlington, VA, USA (28 Oct 1981). 

The 17 papers presented at the Fifth Annual International 
Conference on Energy held on October 28-29, 1981 in Arlington, 
Virginia are included in this volume. The issues examined were: the 
realities of the changing energy picture, the real risks, opportuni- 
ties; real directions, and energy awareness; examination of costs, 
economics, and the implications of choice rather than supply; anal- 
ysis of supply/demand, the gluts, government posture, and techno- 
logical changes; what has to be done by whom in the coming years 
and why; analysis of critical aspects of the new deal in energy; and 
the role of the synfuels industry in the 80’s. (LCL) 


5358 Two global scenarios: the evolution of energy use 
and the economy to 2030. Chant, V.G. Laxenburg, Austria; 
ee Institute for Applied Systems Analysis (1981). 

(IIASA-RR—81-35). National Technical Information 
Svan 5285 Port Royal Road, Springfield, VA 22161. 

This report defines the scenarios in terms of population, 
gross domestic product (GDP), and primary and final energy-use 
projections in sufficient detail for the economic interpretation anal- 
ysis. For all seven regions, it examines the energy linkage in the ag- 
gregate in terms of energy use per unit of GDP and the energy - 
GDP elasticity, after which it defines an economic framework and 
simple aggregate models for interpreting the scenario projections. 
One model allows for separating the effects of energy prices and 
energy growth on energy requirements; another, based on a pro- 
duction-function formulation, allows one to examine technological 
development and the substitution of nonenergy for energy inputs 
primarily in the industrial sector. Finally, the report defines appro- 
priate measures of energy price increases over the projection period 
and uses them, along with the economic models, to analyze the sce- 
narios in economic terms. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 4133, 4140, 4142, 4296, 4300, 5290, 5297, 
5301, 5303, 5325, 5349, 5350, 5411, 5412, 5413, 5414, 5415, 5416, 5417, 5418, 
5419, 5420, 5421, 5422, 5423, 5424, 5425, 6077, 6144, 6147, 6168 


5359 (ANL/EES-TM—194) Assessment of eminent 
domain at it related to land-use issues in energy transporta- 
tion corridors. Tanzman, E.A.; Lerner, K. (Argonne Nation- 
al Lab., IL (USA)). Sep 1981. Contract W-31-109-ENG-38. 
57p. NTIS, PC A04/MF AOl1. Order Number DE83002292. 
All states have the power to condemn land, and nearly all 
states delegate this power to private industry and utilities for the 
construction of pipelines, power lines, railroads, and other transpor- 
tation facilities. Each state has its own procedural requirements for 
land condemnation. The federal government also may condemn 
land, has a procedure for condemnation which is generally similar 
to that of the states. The most frequent source of dispute in con- 
demnation proceedings is the amount of compensation to be award- 
ed to the land owner. The general rule is that compensation should 
equal the drop in property value experienced as a result of the con- 
demnation. Another source of continuing controversy in eminent 
domain is the acquisition of rights-of-way for coal-slurry pipelines. 
Federal authority to condemn land has been requested but has not 
yet been granted. A full understanding of the legal and political 
issues involved in the exercise of eminent domain requires some 
knowledge of the effects that energy transport projects have on 
their surroundings. Pipelines and power lines are the most land-in- 
tensive energy transport technologies, and affect the environment 
through construction, operation, and maintenance. The most signifi- 
cant economic effects are encountered when power lines cross pro- 
ductive farmland. Effects on residential areas and wilderness have 
also been studied. Development of western resources, changing 
technologies, and the increasing scale of energy enterprises will 
create more right-of-way acquisition problems in the future. Special 
problems likely to arise are: the public-use requirement, crossing of 


ERA VOL. 8,NO.3/ 686 


federal lands, and the law’s slow response to new technologies. 
These areas are suggested as topics for further research. 


5360 (CONF-771283—) Energy: issues and options. 
Regens, J.L. (ed.). (Georgia Univ., Athens (USA). Inst. of 
Government). 1979. 187p. Univ. of Georgia, Inst. of Gov- 
ernment, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

To assist public officials in meeting their current needs as 
well as planning for the future, this conference was held in Decem- 
ber 1977. The central theme was an emphasis on the issues underly- 
ing energy as a public problem and the options available for coping 
with them. To illustrate the diversity of perspectives that are being 
brought to bear on energy questions, specialists from universities, 
government, and industry were invited to share their insights in a 
series of panel sessions with members of the Georgia legislature. 
This volume presents papers based on the proceedings of those ses- 
sions. 


(CONF-771283—, pp 19-26) Policy dimensions of 
the energy issue. White, I.L. (Oklahoma Univ., Norman). 
1979. Univ. of Georgia, Inst. of Government, Athens, GA 
30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

An overview of the public approach to energy policy 
making is presented. The author notes changes that must occur in 
existing public-private sector relationships before the issue can be 
dealt with successfully. (PSB) 


5362 (CONF-771283—, pp 27-36) Emerging national 
energy plan. Bayrer, R.L. (Dept. of Energy, Washin 
DC). 1979. Univ. of Georgia, Inst. of Government, Athens, 
GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper addresses the problems facing policymakers in 
defining a National Energy Plan, developing strategy for dealing 
with the energy problem; assessing the current energy policy, and 
developing legislative proposals for submission to Congress, an 
overview of legislative progress at this time is also included. (PSB) 


5363 (CONF-771283—, pp 37-47) National energy 
policy: myth or reality. Canfield, M. Jr. (General Account- 
ing Office, Washington, DC). 1979. Univ. of Georgia, Inst. 
of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper discusses national energy policy within the frame- 
work of broad national energy issues and their relationship to the 
Administration's proposed energy program. (PSB) 


5364 (CONF-771283—, “ape 142-146) Federal energy 


policy and the Southeast. Allen, D.E. (Dept. of Energy, 
Region IV, Atlanta, GA). 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper addresses federal activity in the area of energy 
policy, the effectiveness of current energy policy, and how the 
policy affects Georgia. (PSB) 


5365 (CONF-771283—, pp 147-152) Regional perspec- 
tives on energy policy. Nemeth, K.J. (Southern Interstate 
Nuclear Board, Atlanta, GA). 1979. Univ. of Georgia, Inst. 
of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The author discusses the purpose and organization of the 
Southern Interstate Nuclear Board, and predicts the legislative 
course it may pursue. (PSB) 
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5366 (CONF-771283—, pp 153-157) Energy policy in 
Georgia. Walden, O.G. 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The efforts of the State of Georgia in setting up an Office of 
Energy Resources are presented. (PSB) 


5367 (CONF-771283—, pp 158-163) Energy policy in 
Florida. Crowe, S. 1979. Univ. of Georgia, Inst. of Govern- 
ment, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

Florida's efforts in establishing a comprehensive energy man- 
agement agency are presented. He compares the states resources 
with California. (PSB) 


5368 (CONF-771283—, pp 164-168) Role of the govern- 
ment in the commercialization of new energy technologies. 
Hamilton, M.R. 1979. Univ. of Georgia, Inst. of Govern- 
ment, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

This paper generalizes concerning all new energy technol- 
ogy but major illustrations relate to solar energy. A critique of the 
National Energy Plan projects the potential state and local govern- 
ment roles in development and commercialization of new technol- 
ogy. (PSB) 


5369 (CONF-771283—, pp _ 169-173) Governmental 
problems in future energy policy. Rycroft, R.W. (Princeton 
Univ., NJ). 1979. Univ. of Georgia, Inst. of Government, 
Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The role of government in energy policy making is discussed 
with its similarity to other policy making areas. (PSB) 


5370 (DOE/CS/50087—1) Study of the Economic Re- 
covery Act of 1981 and automotive research and development. 
Final report. Tombillo, N.; = A.M. (Technology Re- 
search and Analysis Corp lington, VA (USA)). Sep 
1982. Contract ACO1- 79830087, 28p. NTIS, PC A03/MF 
A01. Order Number DE83001869. 

This study examines the provisions of the Economic Recov- 
ery Act of 1981, i.e., capital investment tax credits, R and D ex- 
pense tax credits, and leasing provisions, that are of interest to the 
auto industry and evaluates the impact of these provisions on basic 
research in that industry. The study concludes that, in view of the 
financial difficulties faced by the industry, R and D will not be 
high on the list of allocations of investment funds. The industry 
needs massive amounts of capital to retool its factories to produce 
cars competitive with foreign cars in price and performance and 
will concentrate on immediate product improvement at reduced 
costs. Consequently, in view of the fact that basic R and D has the 
lowest priority because of its long term nature, and because the in- 
dustry does not have the ability to finance such activity, alterna- 
tives to provide the industry with financial assistance in carrying 
out basic research need to be addressed. 


5371 (DOE/RG—0034/3) Public Utility Regulatory 
Policies Act of 1978. Annual report to Congress, September 
1982. (USDOE Economic Regulatory Administration, 
Washington, DC). Sep 1982. 47p. NTIS, PC A03/MF AOl. 
Order Number DE83001495. 

Portions of document are illegible. 

The Public Utility Regulatory Policies Act (PURPA) was 
passed by the Congress in 1978. Through the PURPA legislation, 
the Congress sought to promote: conservation of electric energy 
and natural gas; increased efficiency in the use of facilities and re- 
sources by electric and natural gas utilities; and equitable retail 
rates for electric and gas utilities. Title I and Title III require that 
state regulatory authorities and certain non-regulated utilities con- 
sider six ratemaking and five regulatory policy standards. The regu- 
latory authorities and the non-regulated utilities were to consider 
each of the eleven standards and make written determination on 
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whether to adopt or reject the PURPA standards. Consideration of 
the standards was to be made after a public notice and hearing. The 
determination of whether to adopt or reject a standard was to be in 
writing, based upon evidence presented at the hearing and available 
to the public. This is the third annual PURPA report to the Con- 
gress. It covers the period from July 1, 1980 through November 9, 
1981. Since the state regulatory authorities and non-regulated utili- 
ties were to have considered and made a determination on both the 


PURPA. It fulfills the requirements of sections 116 and 309 of 
PURPA, which require that reports submitted to the Department 
of Energy be summarized and analyzed and that recommendations 
be made for further federal actions necessary to carry out the pur- 
poses of Titles I and III of PURPA. 


5372 (NP—3900206) Tax credit committee report and 
order. Edson, K.K.; — J.A. (California Energy Re- 
sources Conservation and Development Commission, Sacra- 
mento (USA)). 12 Jul 1982. 18p. NTIS, PC A02/MF AOl1. 
Order Number DE83900206. 

Mr. Thomas R. Ruemmler, solar and energy consultant, and 
owner of RLM Wholesale Distributors, petitioned the California 
Energy Commission (Commission) on February 28, 1982 to estab- 
lish minimum output (thermal performance) standards and specified 
informational disclosures to consumers for certain solar and energy 
conservation measures as a condition of eligibility for state energy 
tax credits. The full Commission considered Mr. Ruemmler’s peti- 
tion in public hearing on May 5, 1982, where it referred the issue to 
the Tax Credit Committee. This Committee Report and Order de- 
scribes the Committee’s decision and directs the staff to prepare ad- 
ditional information for hearings on disclosure of solar system infor- 
mation to consumers. (PSB) 


stration Program. 

chert, D.; Albright, B. 

Madison (USA)). Jun 1982. 46p. Wisconsin Div. of 
Energy, 101 S. Webster St., Madison, WI 53707. 

The Wisconsin Energy Development and Demonstration 
Grant Program was created by the Wisconsin Legislature in 1979. 
The purpose of the program is to support projects that will develop 
and demonstrate renewable resources available in the state and 
energy conservation methods appropriate for the state. In its first 
two years the program has awarded 29 grants for a total 
$437,600. A review of the Program’s success is given. The 11 
ects funded in 1981-1982 have produced highly visible and 
ble demonstrations of energy technologies. Information 
actual performance of energy technologies has been collected and 
will be presented to a wide audience through technical fact 
being prepared by the Division of State Energy. The overall 
cathe the ganqects ieaugueted to continds th: Ge 18 now grab 
ects funded during the second year. 


State programs and concerns. Brockhoff, A. (Ne- 
braska Energy Office, Lincoln). pp 47-52 of Energy and the 
elderly: a public policy response. Daniels, P.J. (ed.). Omaha, 
NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

Energy assistance programs through the Nebraska Energy 
Office for the elderly and low-income are outlined. Energy audits 
through the utility companies and tax credits for energy conserva- 
tion measures are described. Several top priority items in Nebraska 
for the future, including improved energy efficiency and conserva- 
tion in transportation and emergency planning, are discussed. 
(KRM) 


5375 Low-income energy assistance program: federal 
perspective. Freel, E. (Dept. of Health and Human Services, 
Washington, DC). pp 120-130 of Energy and the elderly: a 
public policy response. Daniels, P.J. (ed.). Omaha, NE; Uni- 
versity of Nebraska (1981). 
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From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

A description and ont lbtocy ais crisis assistance pro- 
grams at the Community Services Administration set up to assist 
the low-income household and the elderly with their energy bills 
are presented. The initial program called SPIP, Special Prices In- 
tervention Program provided lines of credit whereby a household 
could apply before the heating season. About 45% of the house- 
holds served were headed by senior citizens. The second program 
was the Energy Crisis Assistance Program (ECAP) which defined 
crisis very broadly and provided for lines of credit. This program 
had a priority to the elderly. The third element of the program was 
the block grant which did not have an elderly priority. The imple- 
mentation of the Windfall Profit Tax Act is also described. (KRM) 


5376 Low-income energy assistance program: state per- 
spective. Sanborn, G. (Nebraska Dept. of Public Welfare, 
Lincoln). pp 131-138 of Energy and the elderly: a public 
policy —. Daniels, P.J. (ed). Omaha, NE; University 
of Neb (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

The energy program of the division of income maintenance 
of the State of Nebraska designed for assistance to the elderly and 
low-income groups is described. Legislation and regulations per- 
taining to the heat and cooling programs of 1980 and 1981 are de- 
scribed. (KRM) 


5377 Energy crisis intervention program. Steward, B. 
(Community Services Administration, Washington, DC). pp 
139-148 of Energy and the elderly: a public policy response. 
Daniels, P.J. (ed.). Omaha, NE; University of Nebraska 
(1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

The purpose and functions of the Community Services Ad- 
ministration (CSA), a small federal agency operating through a 
system of local community corporations, are described. Because 
CSA is a small federal agency, and works directly with communi- 
ty-based organizations, its principal strength is that it can respond 
more quickly than most federal agencies. The CSA focus has been 
from the beginning on energy programs, and demonstration pro- 
grams that deal with the problem of energy and low-income 
people. These programs are described briefly in this report. (KRM) 


5378 Weatherization program. Wilson, R. pp 149-152 of 
Energy and the elderly: a public policy response. Daniels, 
P.J. (ed.). Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

The Weatherization program, begun in Nebraska in 1974 
with Community Services Administration, is described. The thrust 
of that program is to fix up houses so that low-income people who 
occupy them can continue to do so, can be comfortable and contin- 
ue to pay their bills. The program in Nebraska is aimed at low- 
income people, those households having two occupants and an 
income of $7100 a year. (KRM) 


5379 National policy and legislation. Daub, H. (House 
of Representatives, Washington, DC). pp 153-157 of Energy 
and the elderly: a public policy response. Daniels, P.J. (ed.). 
Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

An address by Congressman Hal Daub to a conference on 
energy and the elderly is presented. The impact of high energy 
prices on the elderly is discussed in relationship to inflation, and 
federal assistance programs and legislation aimed at low income 


groups. (KRM) 


5380 Future agenda of aging organization: American As- 
sociation of Retired Persons. Leary, R.C. (American Associ- 
ation of Retired Persons, Omaha, NE). pp 158-166 of 
Energy and the elderly: a public policy response. Daniels, 
P.J. (ed.). Omaha, NE; University of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 
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The purpose and functions of the American Association of 
Retired Persons (AARP) are discussed. Resolutions drawn up re- 
garding AARP’s proposed programs for energy encourage state 
and national leaders to immediately develop and adopt responsible 
energy policy which encourages the fullest production of our do- 
mestic energy supplies, encourages improved public transportation, 
requires maximum use of proven energy sources, and encourages 
the development of alternative energy sources. Several conferences 
on energy equity and the elderly are summarized. 


5381 Future agendas of aging organization: Area Agency 
on Aging Network. Wiley, J. (Nebraska Commission on 
Aging, Lincoln). pp 167-178 of Energy and the elderly: a 
public policy response. Daniels, P.J. (ed.). Omaha, NE; Uni- 
versity of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

The role and present activities of the Area Agency on Aging 
Network (AAAN), a system born of the older Americans Act of 
1965, are discussed. The focus of the network is to coordinate a va- 
riety of services and types of assistance and benefits for senior citi- 
zens with the people who need the programs. The future agenda 
for the network and their role in energy assistance is the main focus 
of this paper. (KRM) 


5382 Conference summary. Thorson, J.A. (Univ. of Ne- 
braska, Omaha). pp 179-184 of Energy and the elderly: a 
public policy response. Daniels, P.J. (ed.). Omaha, NE; Uni- 
versity of Nebraska (1981). 

From Conference on energy and the elderly: a public policy 
response; Omaha, NB, USA (21 May 1981). 

A summary of a conference on the elderly and energy is pre- 
sented. This overview of the US energy policy for the elderly and 
low-income groups emphasizes the need of older poor people to ac- 
quire the energy resources they need in order to maintain their li- 
festyles. (KRM) 


5383 Regulation of utilities under deregulation. Baumol, 
W.J. (Princeton Univ., NJ). pp 13-21 of Proceedings of the 
1981 rate symposium on problems of regulated industries. 
Columbia, MO; University of Missouri-Columbia (1981). 

Regulations which affect utility prices, rates of return, busi- 
ness competition and monopolies, and entrance and exit are dis- 
cussed and the effect of a national policy of deregulation on the 
economic aspects of public utilities is examined. It is concluded that 
the era of deregulation must bring with it a sharp change in atti- 
tudes, if it is to be capable of delivering in accord with its promise. 
Many notions of the past must be exterminated, root and branch. 
Aversion to wasteful duplicative entry, the notion that markets in 
which a few incumbents have a large market share cannot be com- 
petitive, and the idea that freedom of exit - freedom to close down 
unprofitable activities - is inherently antisocial, are all concepts 
which become obsolete under deregulation. Unless these attitudes 
can be abandoned deregulation is bound to fail in its purpose. It 
will produce the appearance of change but will yield few of the 
benefits expected of it. For the essential requirement of beneficial 
deregulation is the introduction of powerful market forces as a sub- 
stitute for the regulator's surveillance and that can be achieved only 
by uninhibited freedom of entry, freedom of exit, and, simulta- 
neously, (with a few exceptions) a corresponding freedom in pric- 
ing. 


5384 Significance of recent developments for electric 
and gas utility ratemaking. Koger, R.K. (North Carolina 
Utilities Commission, Raleigh). pp 39-45 of Proceedings of 
the 1981 rate symposium on problems of regulated indus- 
(i981 Columbia, MO; University of Missouri-Columbia 

Factors which may influence the supply or pricing of natural 
gas and electric power in the US during the next 10 to 20 years and 
energy policies that would make sense in light of these factors and 
their effects are discussed. (LCL) 
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5385 Effects of DOE's policies, objectives, and regula- 
tory programs on electric and gas utility rate structures. 
Perry, H.F. (Dept. of Energy, Washington, DC). 46-59 
- Proceedings of the 1981 rate symposium on problems of 

regulated industries. Columbia, MO; University of Missouri- 
Columbia (1981). 

The outlook for federal regulation of public utilities in the 
1980's, for changes in the composition and functions of the Depart- 
ment of Energy, for budget cuts recommended by the Reagan ad- 
ministration which will impact energy policy, and for activities in 
state public service commissions which will be required to cover 
activities now conducted at the federal level is discussed. (LCL) 


Overview of marginal cost. Tennican, M.L. 
(Ter emple, Barker and Sloane, Lexington, MA). pp 134-138 of 
Proceedings of the 1981 rate symposium on problems of 
regulated industries. Columbia, MO; University of Missouri- 
Columbia (1981). 

Marginal costs are the change in costs associated with in- 
creasing or decreasing output in the cheapest way, and are the rele- 
vant costs widely used in business. e.q., utility, decision making. 
The four major methodologies for marginal costing are explained 
and compared. However, the emphasis of this discussion is not on 
the technical aspects of the methods, but on the need for applying 
the methods to specific aspects which affect utility planning and 
rate setting. It is argued that cost analysts should focus on profit 
stability rather than revenue stability, on rate level versus rate 
structure, on changes in the nature of public utilities, and the long- 
term risks which utilities must consider in their decision making. 


(LCL) 


5387 Proportional responsibility demand allocation and 
rate design methodology description of costing and pricing 
methodology used by Wisconsin Public Service Commission. 
Grainger, G.H. (Wisconsin Public Service Commission, 
Green Bay). pp 172-199 of Proceedings of the 1981 rate 
symposium on problems of regulated industries. Columbia, 
MO; University of Missouri-Columbia (1981). 

The experience of a utility company at a recently completed 
PURPA rate design proceeding in Delaware is described. There 
were three basic positions on class rates of return espoused in this 
proceeding: that of the Company and several industrial intervenors 
supporting equal class rates of return; that of the marginalists repre- 
senting DOE, consumer groups and the Public Advocate’s office 
supposedly supporting equal return; and that of the PSC Staff pro- 
posing business risk differentiated class returns. In deciding the 
case, the Delaware PSC did not resolve the issue of equal versus 
varying class rates of return. They stated that the approved settle- 
ment is a compromise, since the resulting returns moved somewhat 
closer to equality, but still maintain some variance. Furthermore, 
the resulting returns fell within an acceptable zone of reasonable- 
ness and are not unlawful or discriminatory. The resulting class 
rates of return (and return index) were: residential, 7.78% (0.86); 
general service, 9.76 (1.08); interruptible, 16.04 (1.77); public au- 
thorities, 9.76 (1.08) and lighting, 9.75 (1.08). It was concluded that 
if the business risk theory can be quantified, it may be a viable tool 
when applied in setting class revenues. (LCL) 


2940 Fossil Fuels 


REFER ALSO TO aoe ee 3915, 3989, 4046, 4048, 4049, 4057, 4064, 
4091, 4092, 4093, 4094, 4095, 4098, 4101, 4105, 4105, 4107, 4107, 4108, 4108, 
4110, 4121, 4121, 4122, 4122, 4123, 4123, 4127, 4128, 4129, 4130, 4131, 4132, 
4133, 4134, 4135, 4135, 4136, 4137, 4138, 4139, 4141, 4142, 4143, 4143, 4144, 
4144, 4145, 4145, 4146, 4150, 4150, 4154, 4154, 4155, 4156, 4156, 4179, 4180, 
4182, 4183, 4184, 4185, 4186, 4187, 4188, 4189, 4190, 4216, 5016, 5281, 5284, 
5296, 5313, 5353, 5354, 5411 


5388 (DOE/IA/10056—T1) New constraints in absorp- 
tive capacity and the optimum rate of petroleum output. El 
Mallakh, R. (Colorado Univ., Boulder (USA). International 
Research Center for Energy and Economic Development). 
1980. Contract AC01-801A 10056. 471p. NTIS, PC A20/MF 
A01. Order Number DE83001109. 

Portions of document are illegible. 

Economic policy in four oil-producing countries is analyzed 
within a framework that combines a qualitative assessment of the 
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policy-making process with an empirical formulation based on his- 
torical and current trends in these countries. The concept of ab- 
sorptive capacity is used to analyze the optimum rates of petroleum 
production in Iran, Iraq, Saudi Arabia, and Kuwait. A control solu- 
tion with an econometric model is developed which is then modi- 
fied for alternative development strategies based on analysis of fac- 
tencies and inconsistencies between the goals of economic growth, 
oil production, and exports, and the constraints on economic devel- 
opment. Simulation experiments incorporated a number of the con- 
straints on absorptive capacity. Impact of other constraints such as 
income distribution and political stability is considered qualitatively. 
(DLC) 


5389 (NBS-SPEC.PUBL.—631, pp 7-15) Oil and gas 
supply: modeler’s 


: public perception, m geologic 
reality. Schanz, J.J. Jr. (Library of Congress, Washington, 
DC). May 1982. NTIS, PC A99/MF A0i. 

From Symposium on oil and gas supply modeling; Washing- 
ton, DC, USA (18 Jun 1980). 

Three viewpoints were involved: (1) what is the current 
public perception of the oil and supply situation; (2) how well is the 
modeler in his abstractions or simulations capturing the essential in- 
gredients in oil and gas supply, and how are those factors changing; 
and (3) how much is the inescapable uncertainty about the ultimate- 
ly retrievable quantity of oil and gas still hampering our work. 
Public perception of oil and gas supply has gone through a meta- 
morphosis over the past six years. A need to separate exploration 
from production in modeling was recognized. The models have im- 
proved with exploration sectors and building in constraints. Explo- 
ration models do not adequately reflect governmental influence or 
the leverage of tax policies. The modeling of recent years seemed 
to have laid to rest the economic expectation that raising the price 
can dramatically increase the recovery of oil and gas from oil 
fields. Modelers have done good studies on the importance of field 
size distribution, the variation in the occurrence of oil and gas with 
depth, and the impact on exploration and production economics of 
investments in deep reservoirs, deep water, and hostile environ- 
ments. The reality of geology is having to cope with frustrating un- 
certainty. More work is needed for truly satisfactory oil and gas 
supply models. (DP) 


5390 (NP—2750758) Annual report 
(Dansk Olie og Naturgas A/S, 
Danish). NTIS (US Sales Only), 
Number DE82750758. 

During the period of this report Dansk Olie og Naturgas A/ 
S commenced construction work of the main pipeline of the Danish 
natural gas system. The first gas pipes of the pipeline from Froeslev 
near the Danish/German frontier were laid down on 7th May, 
1981. Due to significant activities during the past financial year the 
number of employees increased from 75 to 140. Activities in con- 
nection with sales contracts, marketing of natural gas and the 
Company's preparations for future exploration activities in Danish 
subsurface were particularly predominant. In the spring of 1981 
Dansk Olie og Naturgas A/S started internal preparations for the 
implementation of the oil pipeline project from the Danish North 
Sea oil fields. Because of the tight time schedule, which requires 
that the construction job be completed in 1984, the subsidiary 
Dansk Olieroer A/S was formed Ist July, 1981, the date when the 
Act on construction and operation of the oil pipeline with ancillary 
facilities came into force. This subsidiary is to manage the construc- 
tion of the system, which so far will be the largest project to be 
carried out in Denmark, apart from the natural gas system. 


a iol 3p Oe 
). 1982. 4 
A03/MF AO1. 


5391 (NP—3900093) Oil - a raw material and its 
market. (Mineraloelwirtschaftsverband e.V., Hamburg (Ger- 
many, F.R.)). Oct 1981. 100p. (In German). NTIS (Us Sales 
Only), PC A05/MF A01. Order Number DE83900093. 

Problems of petroleum supply are discussed in popular form 
and illustrated by figures in order to give the reader an understand- 
ing of the problems facing the petroleum industry. 
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5392 pe ane incentives necessary for the rapid de- 
velopment of synfuels. Gartland, A.J. (Dean Witter Reyn- 
olds, Inc., New York, NY). pp 290-298 of Proceedings of 
the 1981 rate symposium on problems of regulated indus- 
tries. Columbia, MO; University of Missouri-Columbia 
1981 

: reiitinites problems which must be solved before this 
country’s synfuel industry gets beyond the feasibility stage are re- 
viewed. The author believes that the available incentives for devel- 
opment are inadequate. The present incentives consist of loan guar- 
antees, direct loans, and joint-venture arrangements. A critical pro- 
vision lacking from these incentives is profit. Private concerns must 
put up from 25 to 40% equity before the project begins. There is 
no mechanism in the legislation to ensure that a proper return is 
earned on such equity. (OMC) 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 4665, 4666, 4667 


5393 Starting with synfuels: benefits, costs, program- 
design assessments. Harlan, J.K. Cambridge, MA; Ballinger 
Publishing Company (1982). 369p. 

A cost/benefit analysis of initial synfuels projects forms the 
framework for a long-term cost-effective synfuels program. Dr. 
Harlan examines whether and why a synfuels program may be war- 
ranted, quantifying the potential benefits and costs and estimating 
possible market failures. He develops an analytical model to assess 
the appropriate size of a synfuels program, and explores the pro- 
gram design and implementation issues for initial production pro- 
grams of any size, emphasizing cost-effectiveness. Harlan’s balanced 
approach to synthetic-fuels policy recognizes both the economist’s 
concerns regarding allocation of limited resources and the 
technologist’s concerns regarding expanding-technology options for 
an uncertain energy future. 75 references, 38 figures, 46 tables. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 5012, 5024, 5025, 5255, 5285, 5289, 5313, 
5333, 5429, 5430, 5431, 5432, 5433, 5434, 5435, 5437, 5501, 5520, 5522 


5394 (ANL/EES-TM—198) Case study of rate-of-return 
regulatory policy alternatives for electric utilities. Asbury, 
J.G.; Mueller, R.O.; Stavrou, J. (Argonne National Lab., IL 
(USA)). Aug 1982. Contract W-31-109-ENG-38. 44p. NTIS, 
PC A04/MF AO1. Order Number DE83002334. 

A financial simulation model of the regulated firm has been 
used to analyze the revenue requirements and financial effects of 
rate-of-return regulatory policy alternatives. Quantitative results are 
presented for case studies of three types of policy alternatives: in- 
creases in the allowed rate of return on common equity, inclusion 
of construction work in progress in the rate base, and normalized as 
opposed to flow-through accounting. Lower-than-expected price 
forecasts were oserved under all the policy alternatives, a major 
contributor being the transfer of wealth from utility bondholders to 
utility customers in the aftermath of the recent inflation. The 
method described here should be generally applicable to the analy- 
sis of similar policy issues. 


5395 (DOE/EIA/10579—T1-Vol.1) National Utility Fi- 
nancial Statement model (NUFS). Volume I of III: Model 


overview and description. Final report. (ICF, Inc., Washing- 
ton, DC (USA)). 49 Oct 1981. 87 87p. NTIS, PC A05/MF 
A01. Order Number DE83001092. 

Portions of document are illegible. 

The National Utility Financial Statement (NUFS) model 
which takes the output for the electric utility sector from the Mid- 
term Energy Forecasting System (MEFS) model and forecasts elec- 
tric utility financial statements is described. NUFS forecasts sepa- 
rately for public and investor owned utilities, the following tables 
for each region on an annual basis: income statement; balance sheet; 
sources and uses of funds; development of revenue requirement on 
an annual basis; reconciliation of tax expenses, current taxes and 
income taxes at a 46% statutory rate; interest coverage; external fi- 
nancing as a percent of total uses of funds; AFUDC as a percent- 
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age of total uses of funds; book value and market to book rate; divi- 
dends per share; and actual return on equity. In addition, NUFS 
has been designed to supply inputs to the MEFS iterative solution 
process. The first such input is the fixed charge rates for each plant 
type. This quantity is used to form the objective function for the 
MEFS electric utility model. The second set of inputs are for the 
existing MEFS electricity price forecasting module. These inputs 
are referred to as pricing coefficients and old money revenue re- 
quirements. 


5396 (DOE/EIA/10579—T1-Vol.2) National Utility Fi- 
nancial Statement model (NUFS). Volume II of III: user's 
guide. Final report. (ICF, Inc., Washington, DC (USA)). 29 
Oct 1981. Contract AC01-79EI10579. 39p. NTIS, PC A03/ 
MF AO1. Order Number DE83001095. 

This volume is a User’s Guide for the National Utility Finan- 
cial Statement Model (NUFS). This is the second of three volumes 
describing NUFS provided by ICF Incorporated under contract 
DEACO01-79E110579. The three volumes are entitled: Model Over- 
view and Description; User’s Guide; and Software Description. 
This volume describes each necessary input file, discusses user op- 
tions, and describes the job stream necessary to run the model. 


5397 (DOE/EIA/10579—T1-Vol.3) National Utility Fi- 
nancial Statement model (NUFS). Volume III of III: software 
description. Final report. (ICF, Inc., Washington, DC 
(USA)). 29 Oct 1981. Contract AC01-79EI10579. 129p. 
NTIS, PC A07/MF A01. Order Number DE83001096. 

This volume contains a description of the software compris- 
ing the National Utility Financial Statement Model (NUFS). This is 
the third of three volumes describing NUFS provided by ICF In- 
corporated under contract DEAC-01-79EI-10579. The three vol- 
umes are entitled: model overview and description, user's guide, 
and software guide. 


5398 (DOE/EIA/10579—T2-Vol.1) Financial _con- 
straints in capacity planning: a national utility regulatory 
model (NUREG). Volume I of III: methodology. Final report. 
(ICF, Inc., Washington, DC (USA)). 29 Oct 1981. Contract 
ACO01-79E110579. 45p. NTIS, PC A03/MF AOl. Order 
Number DE83001093. 

This report develops and demonstrates the methodology for 
the National Utility Regulatory (NUREG) Model developed under 
contract number DEAC-01-79EI-10579. It is accompanied by two 
supporting volumes. Volume II is a user's guide for operation of 
the NUREG software. This includes description of the flow of soft- 
ware and data, as well as the formats of all user data files. Finally, 
Volume III is a software description guide. It briefly describes, and 
gives a listing of, each program used in NUREG. 


(DOE/EIA/10579—T2-Vol.2) Financial _con- 
straints in capacity planning: a national utility regulatory 
model (NUREG). Volume II of III: user’s guide. Final report. 
(ICF, Inc., Washington, DC (USA)). 29 Oct 1981. Contract 
ACO01-79E110579. 28p. NTIS, PC A03/MF AOl. Order 
Number DE83001094. 

This volume is a User's Guide to the National Utility Regu- 
latory Model (NUREG) and its implementation of the National 
Coal Model. This is the second of three volumes provided by ICF 
under contract number DEAC-01-79EI-10579. These three volumes 
are: a manual describing the NUREG methodology; a users guide; 
and a description of the software. This manual provides a brief in- 
troduction to the National Utility Regulation Model, describes the 
various programs that comprise the National Utility Regulatory 
Model, gives sample input files, and provides information needed to 
run the model. 


5400 (DOE/EIA/10579—T2-Vol.3) Financial _con- 
straints in capacity planning: a national utility regulatory 
model (NUREG). Volume III of III: software description. 
Final report. (ICF, Inc., Washington, DC (USA)). 29 Oct 
1981. Chuteect ACO01-79E110579. 85p. NTIS, PC A05/MF 
AOl1. Order Number DE83001097. 

Portions of document are illegible. 
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This volume is the software description for the National 
Utility Regulatory Model (NUREG). This is the third of three vol- 
umes provided by ICF under contract number DEAC-01-79EI- 
10579. These three volumes are: a manual describing the NUREG 
methodology; a users guide; and a description of the software. This 
manual describes the software which has been developed for 
NUREG. This includes a listing of the source modules. All com- 
puter code has been written in FORTRAN. 


5401 (EPRI-EA—2581-Vol.1) TELPLAN electric utility 
corporate planning model: user's guide. Final report. Van 
Horn, A.; Weaver, B.; White, K.; Davis, R.; Wells, M.; 
Schleifer, P. (TERA Advanced Services Corp., Berkeley, 
CA (USA)). Sep 1982. 269p. NTIS, PC Al2/MF AOl. 
Order Number DE83900268. 

Portions of document are illegible. 

The TELPLAN corporate planning model is a computer 
code designed to simulate electric utility capacity expansion and 
unit-specific capital, fuel, operating, and pollution control costs in 
response to load growth, environmental regulations, and alternative 
fuel choices. TELPLAN also simulates the financial implications of 
changing economic and regulatory conditions. The model, devel- 
oped in EPRI project RP-1318, employs unit- and system-specific 
data to evaluate medium- and long-range planning options quickly 
and economically. The probabilistic production cost components 
model variable incremental costs and multiple levels of forced 
outage for each generating unit, a variety of purchased power/ 
wholesale options, and seasonal load curves. The pollution control 
components include engineering cost/performance algorithms for a 
variety of SO2, NO/sub x/, and particulate control technologies. 
Detailed unit-by-unit output is collected into summary reports on 
unit and system operation, system reliability and unserved energy, 
fuel and water consumption, emissions, solid wastes, and costs. 
These reports, along with projected electricity prices, income state- 
ments, balance sheets, and other key financial results for each year 
permit comparison of the financial, reliability, environmental, and 
other consequences of different planning alternatives and circum- 
stances. The model is designed to examine numerous what if ques- 
tions and strategies on a quick turn-around basis. A data verifier 
and default data options simplify data entry. Volume 1 of this 
User’s Guide documents the model's input, output, and methodolo- 
gies to facilitate model applications. Volume 2 presents more com- 
plete input and output examples for three representative electric 
utilities. The User’s Guide is intended as a companion to the stand- 
ard Fortran 77 version of the computer code, available from EPRI. 


5402 (EPRI/EA—2581-Vol.2) TELPLAN electric util- 
ity corporate planning model: user's guide. Final report. Van 
Horn, A.; Weaver, B.; White, K. (TERA Advanced Serv- 
ices Corp., Berkeley, ‘CA (USA)). Sep 1982. 182p. NTIS, 
PC A09/MF A011. Order Number DE83900269. 

The TELPLAN corporate planning model is a computer 
code designed to simulate electric utility capacity expansion and 
unit-specific capital, fuel, operating, and pollution control costs in 
response to load growth, environmental regulations, and alternative 
fuel choices. TELPLAN also simulates the financial implications of 
changing economic and regulatory conditions. The model, devel- 
oped in EPRI project RP-1318, employs unit- and system-specific 
data to evaluate medium- and long-range planning options quickly 
and economically. The probabilistic production cost components 
model variable incremental costs and multiple levels of forced 
outage for each generating unit, a variety of purchased power/ 
wholesale options, and seasonal load curves. The pollution control 
components include engineering cost/performance algorithms for a 
variety of SO2, NO/sub x/, and particulate control technologies. 
Detailed unit-by-unit output is collected into summary reports on 
unit and system operation, system reliability and unserved energy, 
fuel and water consumption, emissions, solid wastes, and costs. 
These reports, along with projected electricity prices, income state- 
ments, balance sheets, and other key financial results for each year 
permit comparison of the financial, reliability, environmental, and 
other consequences of different planning alternatives and circum- 
stances. The model is designed to examine numerous what if ques- 
tions and strategies on a quick turn-around basis. A data verifier 
and default data options simplify data entry. Volume 1 of this 
User's Guide documents the model's input, output, and methodolo- 
gies to facilitate model applications. Volume 2 presents more com- 
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plete input and output examples for three representative electric 
utilities. The User's Guide is intended as a companion to the stand- 
ard Fortran 77 version of the computer code, available from EPRL 


5403 (EPRI-NP—2169-Vol.1) Guide to Age ae age 
ability evaluations and decisions. Volume 1. Principles and 
practices. Final report. Crellin, G.L.; Smith, A.M. (Los 
Alamos Technical Associates, Inc., NM (USA)). Oct 1982. 
326p. NTIS, PC AI15/MF _ AOI1. 
DE83900537. 

Portions of document are illegible. 

In two volumes, this guide to generation availability evalua- 
tions and decisions provides a comprehensive manual on how to 
perform analyses and calculations, how to use and interpret results, 
and how to implement a program engineer- 


Order Number 


employing availability 
ing and decision analysis principles. Volume 1 concentrates on the 
basic principles and practices of availability engineering and deci- 
sion analysis technology useful in achieving power plant productiv- 


mal use of plant betterment funds are also discussed in detail. The 
Satie, eaeatiae 
pene Saipan ga ee, some 

decisions. Volume 2 focuses on i uaiaee of 
the basic analysis methods of Volume 1 within an availability pro- 
ainsi deinen thentihin inh only chan vet aamade. 
istic and probabilistic applications. 


5404 (MIT-EL—82-031) Spot pricing of public-utility 
services. Bohn, R.E. husetts Inst. of Tech., Cam- 
—_ (USA). Energy Lab.). May 1982. Contract AMO01- 
76E102295. 355p. S, PC A1l6/MF A01. Order Number 
DE83002196. 

Thesis. Portions of document are illegible. 

This thesis analyzes how public utility pries should be 
changed over time and space. Silecamsanicenentanam 
Se ee 
oped here. Electricity is emphasized although the models 
cand Gar cadaeh oodnadaien aaineilien, 8 Gbenmdien 
costs of price changes were zero, optimal prices should be changed 
continuously as supply and demand conditions change. Such prices 
are referred to as full spot prices. The thesis models customer be- 
havior under full spot and other time varying prices, and discusses 
the types of customers likely to get the largest benefits from full 
spot pricing. The final chapter simulates behavior by four custom- 


the customers and utility system modeled. The thesis suggests that, 
for many large customers and independent power producers, con- 
ventional time-of-use rates are dominated by properly calculated 
prices which change every hour and are recalculated at least daily. 
For some other customers, rates of intermediate sophistication are 
best. 


5405 (NP—3900090) V business 
report 1981. (Oesterreichische Elektrizitaetswirtschafts 
A.G., Vienna). 1982. 56p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE83900090. 

This annual report of the Austrian Elektrizitaetswirtschaft 
AG gives a detailed report of the managing committee and a short 
report of the supervisory board. The report of the managing com- 
mittee deals first with the general economic situation, summarizes 
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the reports of the individual departments of the company and pre- 
sents the annual balance as well as the profit and loss account. 


5406 (NP—3900343) Business report for 1980. (Oester- 

reichische Elektrizitaetswirtschafts A.G., Vienna). 1981. 

(In German). NTIS (US Sales Only), PC A03/MF 
AOI. Order Number DE83900343. 

The 1980 annual report of the energy supply society deals, in 
the directors’ report, with an energy report, financial report, and 
administrative report. These are followed by a report on construc- 
tional, operational, and planning matters; special societies and par- 
ticipations are dealt with and the annual balance of 1980 is ex- 
plained. After the balance, a profit and loss calculation and a report 
by the supervisory board are given. 


5407 (UCRL—87391) Investigation of structural 
changes in residential electricity demand. Chern, W.S.; Bouis, 
H.E. (Lawrence Livermore National Lab., CA (USA)). 23 
Sep 1982. Contract W-7405-ENG-48. 20p. (CONF-820878— 
2). NTIS, PC A02/MF AOl1. Order Number DE83001615. 

From Institute of mathematics and statistics annual meeting; 
Cincinnati, OH, USA (16 Aug 1982). 

Portions of document are illegible. 

The purpose of this study was to investigate the stability of 
aggregate national residential electricity demand coefficients over 
time. The hypothesis is maintained that the aggregate residential 
demand is the sum of various end-use demand components. Since 
the end-use composition changes over time, the demand relation- 
ship may change as well. Since the end-use composition differs 
among regions, the results obtained from this study can be used for 
making inferences about regional differences in electricity demand 
relationships. There are two additional sources for a possible struc- 
tural change. One is that consumers may react differently to declin- 
ing and rising prices, secondly, the impact of the 1973 oil embargo 
may have shifted demand preferences. The electricity demand 
model used for this study is presented. A moving regression 
method was employed to investigate changes in residential electric- 
ity demand over time. The statistical results show a strikingly con- 
sistent pattern of change for most of the structural variables. The 
most important finding of this study is that the estimated structure 
of residential electricity demand changes systematically over time 
as a result of changes in the characteristics (both durability and 
saturation level) of the stock of appliances. Furthermore, there is 
not strong evidence that the structural changes in demand occurred 
due to either the reversal of the declining trend of electricity prices 
or the impact of the 1973 oil embarge. (LCL) 


5408 Scrubbers: the technology nobody wanted. Nesbit, 
W. EPRI (Electric Power Research Institute) Journal; 7: No. 
8, 6-15(Oct 1982). 

Air-quality regulations forced the adoption of flue-gas desul- 
furization (FGD) systems before they had proved practical for 
power plants. After years of cost and reliability problems, the util- 
ity industry has assumed a leadership role in research to make these 
systems work. Electric Power Research Institute (EPRI) programs 
have identified three options for sulfur dioxide removal: conven- 
tional wet scrubbing, spray drying, and an all-dry process. With im- 
proved system chemistry, materials failure because of corrosion be- 
comes the biggest single problem. EPRI’s focus has turned to 
design simplification and the required closed-loop power plant con- 
figuration. 1 figure. 


Marginal cost of solar backup. Bright, R.; Davi- 
iin. H. (Brookhaven National Lab., NY). Energy (Oxford); 
7 No. 1, 75-84(Jan 1982). 

The long-run marginal cost of providing electricity for solar 
heating and hot-water systems is estimated for three utilities and 
compared with the cost of providing electricity to electric-only sys- 
tems. All investment, fuel, and operating costs are accounted for. 
Hot-water systems and combined heating and hot-water systems are 
analyzed separately. It is found that the marginal cost for solar 
backup is no more than the incremental cost of normal load 
growth. For the three utilities studied, there appears to be little 
basis for rate distinctions between solar devices using electric 
backup and electric-only heating and hot-water devices. "Off-peak 
storage” heating and hot-water devices have a much lower margin- 
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al cost than the standard systems; again, there appears to be no 
basis for distinguishing between solar and electric off-peak devices. 
Compared with average-cost pricing, marginal-cost pricing offers 
benefits to customers using solar and electric heat and hot water, 
especially if a separate lower rate is adopted for off-peak storage 
devices. 2 refs. 


5410 Everybody wants to have electric power, but some 
no power plants. Spalthoff, F.J. p PP vp of Electric power - a 
vital problem. Bonn (Germany, F.R.); Informationszentrale 
der Elektrizitaetswirtschaft e. Vv. (IZE) (1982). (In German) 
This is a popular review of the various techniques of electric 
power generation. Present types of power plant are presented and 
explained with the aid of many coloured figures and drawings. 


5411 Proceedings of the 1981 rate symposium on prob- 
lems of regulated industries. Columbia, MO; University of 
Missouri-Columbia (1981). 448p. University of Missouri-Co- 
lumbia, 206 Whitten Hall, Columbia, MO 65211 $25.00. 

Portions of document are illegible. 

Papers presented at the symposium are published in this 
volume. Discussions were conducted under the following headings: 
electric utility rate design; costing and pricing natural gas - pur- 
poses and proposals under Title III of PURPA; and partial deregu- 
lation and other developments affecting rates for telecommunica- 
tions services. Separate abstracts have been prepared for 30 items 
within scope for inclusion in the Energy Data Base. 


5412 Federal regulatory policy. Holden, M. Jr. (Federal 
Energy Regulatory Commission, Washington, DC). pp 60- 
66 of Proceedings of the 1981 rate symposium on problems 
of regulated industries. Columbia, MO; University of Mis- 
souri-Columbia (1981). 

Section 133 of the Public Utility Regulatory Policies Act di- 
rects the Federal Energy Regulatory Commission to promulgate 
rules for reporting cost of service data for the provision of retail 
electric service. Several cases which came before the FERC in- 
volving the reporting of costs for decommissioning, oil-to-coal con- 
version, or construction-work-in-progress are reported, and the 
overall effects on rate design issues are discussed. (LCL) 


5413 Standards, guidelines and compliance. Perry, H. 

(Dept. of Energy, Washington, DC). pp 67-72 of Proceed- 

ings of the 1981 rate symposium on problems of regulated 

ashe Columbia, MO; University of Missouri-Columbia 
1). 

The development of state and federal regulations on the rate 
structure of public utilities, and particularly the development and 
future prospects of the Public Utility Regulatory Policies Act are 
discussed. (LCL) 


5414 Industry perspective in regulation today. Allen, 
H.C. (Union Electric Co., St. Louis, MO). pp 73-78 of Pro- 
ceedings of the 1981 rate symposium on problems of regu- 
lated industries. Columbia, MO; University of Missouri-Co- 
lumbia (1981). 

The effects of the Public Utility Regulatory Policies Act on 
the operating costs of electric utilities and therefore on the design 
of the rate structure for electric power are discussed. (LCL) 


5415 DOE's approach to electric utility regulation under 
PURPA. Perry, S.W. (Economic Regulatory Administra- 
tion, Washington, DC). pp 79-86 of Proceedings of the 1981 
rate symposium on ood of regulated industries. Colum- 
bia, MO; University of Missouri-Columbia (1981). 

The Public Utility Regulatory Policies Act of 1978 
(PURPA) endorses the three national purposes of conservation, ef- 
ficiency and equity as supplements to existing State retail rate regu- 
lation of electric utilities. To help achieve these goals, it has estab- 
lished a series of Federal rate making policy standards [Section 
111(d)], regulatory standards (Section 113) and a lifeline rate stand- 
ard (Section 112). It requires State regulatory authorities and non- 
regulated utilities to begin consideration of the Section 111(d) 
standards by the end of 1981, or at least to have established hearing 
dates for their consideration. Importantly for us, the Department of 
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Energy was given a wide range of duties and authority related to 
the study and implementation of the PURPA rates. DOE has par- 
ticipated or presently is participating in PURPA proceedings in 
Connecticut, California, Delaware, Louisiana, Missouri, and Virgin- 
ia. Within the past month, our witnesses have been on the stand in 
Arizona, Ohio, Vermont and New Mexico to defend DOE testimo- 
ny. Shortly, we expect to file testimony in a case in Florida. Clear- 
ly, the application of PURPA standards to specific utility situations 
is still an evolving art. The DOE position in the various cases in 
which it has participated has attempted to take into account many 
factors and the unique characteristics of the utility involved, while 
remaining true to certain fundamental economic and regulatory 
principles. 


Methodology to perform impact analysis using 
PURPA ratemaking standards to meet the national energy 
goals of: conservation, efficiency and equitability. Hackett, 
R.N. (El Paso Electric Co., TX). pp 87-95 of Proceedings 
of the 1981 rate symposium on problems of regulated indus- 
tries. Columbia, MO; University of Missouri-Columbia 
(1981). 

A study was performed for DOE to provide materials and a 
methodological framework to assist in determining the desirability 
and impacts of implementing new rate design and regulatory poli- 
cies under the PURPA guidelines. This presentation gives a general 
outline of the study as it was prepared using E] Paso Electric Com- 
pany data, focuses on the practical application of the methods used 
to perform impacts analysis, highlights some of the unique demo- 
graphic and operating characteristics of El Paso Electric Co. serv- 
ice area, which may have contributed to the generally unfavorable 
results, and presents the results in terms of the cost effectiveness of 
time-of-day rates, load management, and solar scenarios. From the 
time-of-day and load management cases, the complexity of evaluat- 
ing and implementing these programs on the El Paso System can be 
seen. It is important to evaluate the interrelationships of the effects 
on ratepayers, stockholders and utility operations and the environ- 
ment. This is very complicated in nature and should be utility-spe- 
cific. If application of a methodology fails to take into account 
these relationships, it will be very difficult to ascertain the given 
effects of pricing as it applies to the regulatory policies on conser- 
vation, efficiency and equity. It is concluded that a rational meth- 
odology for examination of the PURPA standards as they apply to 
the three national goals of conservation, efficiency and equity has 
been developed. This analytical approach may produce positive re- 
sults for most utilities. However, the study of PURPA standards re- 
veals the potential to produce a negative impact on El Paso Elec- 
tric because of the Company's particular characteristics. 


5417 Costing and pricing of interruptible service. Sari- 
kas, R.H. (Foster Associates, Inc., Decatur, IL). pp 111-133 
of Proceedings of the 1981 rate symposium on problems of 
regulated industries. Columbia, MO; University of Missouri- 
Columbia (1981). 

PURPA legislation requires that consideration be given to 
the use of interruptible electric service and that interrruptible serv- 
ice rates be offered to industrial and commercial customers. Ap- 
proximately 44 US utilities offer this service. Various aspects of in- 
terruptible service are discussed, e.g., criteria for interruption, 
impact on customers and on utility generating capacity, generation 
and transmission costs, methods for price setting, and value of the 
service. The conclusion from this review was that interruptible 
service can be profitable means of supplying customer loads if the 
reduced quality of service is acceptable to the customer. It is ex- 
pected that the type of interruptible load to be supplied will be sim- 
ilar to portions of loads presently or normally supplied under a firm 
basis which the customer can arrange to curtail upon request from 
utility's dispatcher. Savings will generally be limited to production 
plant investment and related expense, although moderate savings in 
transmission investment may be possible. Any savings in transmis- 
sion investment would generally be limited to those required to 
meet contingency outage conditions. The operating practices re- 
quired to assure such savings are frequently onerous and difficult to 
apply. Released generating capacity will have no value unless it can 
be sold to others or effect a deferment of future added generating 
capacity except for the fortuitous circumstance where released ca- 
pacity may provide needed increased reserves under critical condi- 
tions. Administrative cost may be perceptible if there are numerous 
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small interruptible loads. It is anticipated that the potential for most 
utilities lies principally with large industrial customers capable of 
adjusting their operations so as to conform to the limitations of this 
class of service. (LCL) 


5418 Marginal costing by the electric utility industry. 
Lancaster, A. (Federal Energy Re; 


gulatory Commission, 
Washington, DC). pp 139-154 of Proceedings of the 1981 
rate symposium on problems of regulated industries. Colum- 
bia, MO; University of Missouri-Columbia (1981). 

Some recent applications of marginal costing principles are 
examined by presenting the cost-of-service filings by by eight US utili- 
ties under the FERC’s rules established under Section 133 of 
PURPA, and by emphasizing the part of the filings in which mar- 
ginal costs were actually calculated by the utilities. (LCL) 


5419 Is Section 133 doing the job. Grund, C.B. Jr. 
(Southern Company Services, Inc., Atlanta, GA). pp 155- 
157 of Proceedings of the 1981 rate symposium on problems 
of regulated industries. Columbia, MO; University of Mis- 
souri-Columbia (1981). 

The three main purposes of PURPA are to conserve electric 
energy, to optimize the efficiency of utility facilities and resources, 
and to set equitable rates to consumers. In compliance with Section 
133 of PURPA, utilities are required to collect, develop and ana- 
lyze cost data for use by State regulatory authorities. The questions 
raised here include whether this data gathering is really necessary, 
how much are the State authorities using the data, and is this 
method cost-effective in fulfilling PURPA’s main purposes. It is 
concluded that a concerted effort should be made to review the 
usefulness of Section 133 data, and that if a need for change is 
found, the regulations or legislation should be revised. Also there is 
a need to establish total revenue requirements that reflect the total 
cost of the current and committed resources of the utilities. This 
action may require changes in the state statutes. If so, the changes 
should be made. Otherwise, we will be responsible for misleading 
the public through inappropriate pricing of energy and for not ful- 
filling the three basic purposes of PURPA. 


5420 Generation and avoided costs. Daniels, R. (South- 
ern California Edison Co., Rosemead). pp 158-171 of Pro- 
ceedings of the 1981 rate symposium on problems of regu- 
lated industries. Columbia, MO; University of Missouri-Co- 
lumbia (1981). 

The methodology developed by California Edison Co. to 
produce estimates of avoided and marginal costs for power genera- 
tion over the next 30 years is discussed. The basis steps in this 
methodology include: base load forecasting; modification of the 
base load by time-of-use pricing; determination of capacity re- 
sponse; identification of deferral or cancellation of generation ca- 
pacity; recalculation of fuel cost and revenue requirements; and 
computing the levelized cost effect. (LCL) 


5421 Problems of plenty. Slavin, A.C. (Missouri Public 
Service Commission, Jefferson City). pp 200-215 of Pro- 
ceedings of the 1981 rate symposium on problems of regu- 
lated industries. Columbia, MO; University of Missouri-Co- 
lumbia (1981). 

The experience of a Missouri Public Service Commissioner 
in hearing the arguments of the Kansas City Power and Light Co. 
for authority to file tarriff-increasing rates for electric and steam 
service provided to Missouri customers are related. In this case the 
utility sought to include a new coal-fired power plant, Iatan Unit 
No. 1 completed in May 1980, in its rate base. After reviewing the 
evidence the Commission found the Company has excess generating 
capacity, and was aware as early as 1976 that this excess capacity 
would exist. Therefore it ruled that the Iatan No. 1 and associated 
transmission equipment will not be included in the company’s rate 
base. (LCL) 


5422 Kansas City Power & Light Company's response 
to the problems of plenty. pp 216-219 of Proceedings of the 
1981 rate symposium on problems of regulated industries. 


Columbia, MO; University of Missouri-Columbia (1981). 





29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


In rebuttal to a previous speaker’s remarks which claimed 
that the Kansas City Power & Light Co. (KCPL) in Missouri was 
not promoting energy conservation and had installed unneeded gen- 
erating capacity in building a 670 MW coal-fired power plant and a 
1150 MW nuclear plant, a KCPL official outlines the company’s 
programs for residential energy conservation, curtailment agree- 
ments with industrial companies to decrease peak power demand, 
and efforts to decrease peak demand and increase off-peak demand 
on its generating plants, 94% of which are coal-fired, in order to 
obtain the lowest rates for its customers. In addition it is shown 
that the KCPL peak demand in July 1980 exceeded the 
Commission’s 1980 peak demand forecast by 200 MW, a demand 
that could not have been met without the Iatan Unit. Efforts to le- 
gally overturn the Commission's ruling that the Iatan Unit cannot 
be included in KCPL’s rate base are reviewed. (LCL) 


5423 Issues - some old, some new, some borrowed and 
some blue. Baldwin, A.J. pp 220-226 of Proceedings of the 
1981 rate symposium on problems of regulated industries. 
Columbia, MO; University of Missouri-Columbia (1981). 

Serious arguments against the rigidity of rules and regula- 
tions which control the rate structure, of electric utilities and there- 
fore the ability of these utilities to attract investment capital are 
presented in a humorous manner. The need for devising ways for 
utilities to recover costs in a timely way, and thereby, to meet the 
public’s interest by providing better service at lower cost is 
stressed. (LCL) 


5424 Conservation and energy management: the 
customer's viewpoint. Greiner, P.C. (Edison Electric Inst., 
Washington, DC). pp 227-231 of Proceedings of the 1981 
rate symposium on problems of regulated industries. Colum- 
bia, MO; University of Missouri-Columbia (1981). 

The advantages of electric utility rate structures that will 
produce load curves that promote economic efficiency for utilities 
and their customers are discussed. The extension of load-shaping 
rates to smaller customers and a strong program of customer educa- 
tion to take advantage of these rates when they become available is 
recommended. (LCL) 


5425 New directions in load research. Brandenburg, L 
(Detroit Edison Co., MI). pp 232-237 of Proceedings of the 
1981 rate symposium on problems of regulated industries. 
Columbia, MO; University of Missouri-Columbia (1981). 

The direction of load research has been established by the 
FERC, by state commissions, by intervenors and by utility manag- 
ers. The goal is complete and accurate demand data for all rate 
classes and many end users by 1988 with improvements in each in- 
tervening year through better sampling and more accurate results. 
The cost of this research and its justification are discussed. (LCL) 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 4179, 4181, 5351, 5472, 5481, 5508 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 4129, 4590, 4602, 4607, 4620, 4621, 4622, 
4625, 4630, 4631, 4632, 4633, 4634, 4647, 4651, 4655, 4667, 4672, 4677, 4678, 
4680, 4698, 4699, 4722, 4744, 4745, 4849, 4939, 5011, 5306, 5354, 5372, 5373, 
5409, 5455, 5456, 5519, 5529, 5577, 5578, 5580, 6149, 6167 


5426 (CONF-771283—, pp 76-80) Current status of 
synthetics in the US energy situation. Seay, J.G. (Inst. of 
Gas Tech., Chicago, IL). 1979. Univ. of Georgia, Inst. of 
Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

Present and potential reliance on synthetic fuels as energy 
resources are discussed. (PSB) 


5427 (CONF-771283—, pp 81-82) Current status of bio- 
mass in the US energy situation. Steinbeck, K. (Univ. of 
Georgia, Athens). 1979. Univ. of Georgia, Inst. of Govern- 
ment, Athens, GA 30620 $8.00. 
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From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The author forecasts an increasing use of woody biomass 
from short-rotation plantations to provide future energy for the US. 


(PSB) 


5428 (CONF-771283—, pp 83-85) Wood energy 
sources in Georgia. Shirley, A.R. 1979. Univ. of Georgia, 
Inst. of Government, Athens, GA 30620 $8.00. 

From Conference on energy for the Georgia General As- 
sembly; Athens, GA, USA (7 Dec 1977). 

The current status of wood as a fuel is assessed with a fore- 
cast for economic choices giving a larger share of energy fuels to 
wood in the future. The author foresees combustion processes being 
developed which will clean up the offensive air pollution products 
that inhibit wood usage now. (PSB) 


5429 Solar energy and utility regulation. Hu 
(Washington Gas Light Co, Springfield, VA). 
(Oxford); 7: No. 1, 101-112(Jan 1982). 

The pressing issue is how to accelerate solar-energy com- 
mercialization within the framework of a free-enterprise system. Al- 
though product subsidy is an acceptable stimulus, solar must even- 
tually compete for the consumer's dollar on a nonsubsidized basis. 
Solar commercialization will become a reality when this occurs. 
The regulatory aspects of solar, now beginning to emerge, are com- 
plex and often controversial. They must deal with consumer atti- 
tudes, sometimes inconsistent with business logic, the achievement 
of national energy goals, changing societal values, and equity in 
regulation. Specifically, the regulatory issues to be resolved in 
future years are the extent of utility involvement in solar, the fair- 
trade implications related thereto, and the rate criteria for auxiliary 
utility service. Solar/utility regulation in the foreseeable future will 
most often be reactive rather than proactive to legislative and util- 
ity initiatives. Regulatory decisions will be governed, for the most 
part, by equity and the law, not by resource stimulation. 5 refs. 


itt, J.K. 
Energy 


5430 Regulatory options for solar incentives offered by 
public utilities. Kahn, E. (Univ of California, Berkeley). 
Energy (Oxford); 7: No. 1, 113-123(Jan 1982). 

Utilities are being called unon to accelerate the adoption of 
residential solar-energy systems by providing financial incentives. 
The form such incentives may take and their cost vary widely. The 
principal alternative mechanisms are reviewed: (1) bill credits or 
cash payments, (2) interest subsidies and favorable loan terms, and 
(3) direct utility-investment programs. The relative costs of these 
mechanisms to the rate payer and the consumer are compared. 
There are tests of appropriate cost to be applied to the regulators 
evaluating utility solar-incentives. These tests are reviewed and 
their application discussed. All solar-incentive cost tests require es- 
timates of the marginal cost of energy that utilities can avoid if cus- 
tomers adopt solar energy or reduce consumption. Noneconomic 
factors influencing the choice of utility solar incentive program are 
discussed. The principal issues are consumer protection/quality as- 
surance, competitive impact on the solar vendors, and income dis- 
tribution effects. 37 refs. 


5431 Utilities and solar energy: emerging legal issues. 
Miller, A.S. (Natural Resources Defense Council Inc., 
Washington, DC). Energy (Oxford); 7: No. 1, 127-137(Jan 
1982). 


Several substantial federal programs have been adopted, no- 
tably the Residential Conservation Service and the Public Utility 
Regulatory Policies Act. Several states have initiated new pro- 
grams. California, for example, has directed its largest utilities to fi- 
nance 375,000 solar water heaters over the next three years, while 
North Carolina has ordered the state's utilities to finance the cre- 
ation of an independent agency to promote the use of renewable 
energy. At a policy level, there is a growing consensus that utilities 
should undertake at least some conservation and solar programs. 
The equations have been narrowed but not resolved; utility pro- 
grams will move forward, but their scope and content are still ill 
defined. This paper summarizes legal issues and decisions on utility 
programs and solar energy, with emphasis on recent developments. 
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Some effort has also been made to identify issues that have not 
been discussed at length elsewhere. 41 refs. 


5432 Citizen concerns with the solar energy/utility in- 
1982) Bossong, K. Energy (Oxford); 7: No. 1, 141-153(Jan 

Some organizations have encouraged active involvement by 
municipal utilities and rural electric cooperatives while opposing 
participation by investor-owned utilities. Others have advocated an 
expansion of solar development programs sponsored through the 
federal utilities such as the Tennessee Valley Authority. There are 
also sharp differences over whether utilities should be permitted to 
own, sell, lease, or install solar hardware. Similarly, there is much 
debate about whether utilities should finance solar installations or 
even provide information to their customers about solar technol- 
ogies. Underlying these differing points of view are concerns about 
utilities monopolizing segments of the solar marketplace, discredit- 
ing solar technologies, goldplating the hardware, and instituting 
rate structures that discriminate against solar users. Some also feel 
that there is a basic philosophical conflict in having centralized in- 
stitutions like utilities commercialize a decentralized technology 
such as active and passive solar heating equipment. Finally, a 
number of opponents have argued that there are preferable alterna- 
tives to utilities for promoting rapid solar energy use. 66 refs. 


Comparison of the solar-gas and solar-electric in- 
aie Mannella, G.G. (Mechanical Technology Inc., 
Latham, NY). Energy (Oxford); 7: No. 1, 31-37(Jan 1982). 

Gas utilities provide for a winter peaking by producing year- 
round and storing natural gas in large underground formations, 
principally aquifers. Electric utilities produce on demand and rely 
on reserve capacity to meet summer peaks. The gas production- 
pipeline-storage-distribution system is chemical in nature and rela- 
tively tolerant to addition of gas of varying composition and nature. 
Electric systems are dynamic in nature and relatively intolerant of 
the introduction of off-specification energy forms, and thus require 
elaborate interface protection. The storability of natural gas com- 
plements the noncontinuous aspect of solar energy and makes gas- 
augmented solar systems attractive. These systems can, and in many 
cases must, be located near the end-use site. Dispersed solar systems 
are attractive for electrical energy production and consumption at 
remote locations, for example, for irrigation water pumping. Solar 
electric systems that are grid connected must be of sufficient magni- 
tude to justify the interface costs with the national grid. Solar-gas 
systems are preferable for space and water conditioning for homes 
and institutional buildings. 15 refs. 


5434 Solar energy/utility interface: the technical issues. 
Tabors, R.D.; White, D.C. (MIT, Cambridge, MA). Energy 
(Oxford); 7: No. i 39-48(Jan 1982). 

Tecnical issues will arise across the solar energy/utility in- 
terface as the use of solar energy penetrates further into our soci- 
ety. These are not the issues of simply collecting solar energy or of 
utility energy production but those issues related to the intercon- 
nection of solar energy systems with utility systems. The authors 
address this task by classifying solar technologies and then by set- 
ting a present utility baseline. Then they approach the matter of 
solar end-use technologies and solar generating technologies, with 
emphasis on technical issues of their interface. Finally, they discuss 
the challenges to the utility industry and describe a program of re- 
search and development that they consider necessary to meet these 
challeneges. 10 refs. 


5435 Historical perspective of federal incentives to stim- 
ulate energy ion, Cone, B.W. Energy (Oxford); 7: No. 
1, 51-60(Jan 1982). 


The public utility/solar energy interface will, to a significant 
degree, be determined by actions of the federal government. Since 
1918 the federal government has expended /217.4 billion for incen- 
tives to stimulate energy production. At least 61 quadrillion Btus of 
increased energy production at a lower than free market price are 
attributed to that expenditure. An energy policy based on historical 
incentives to traditional sources of energy suggests focusing on (1) 
level of national commitment, (2) incentive mix, and (3) timing of 
actions. Departing from historic precedent, the debate can center 
on the cost of specific actions over relatively short periods of time. 
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So centered, it is possible to more precisely define the role of 
public utilities at the utility/solar energy interface. 2 refs. 


5436 ee ee oe ea 
tion of solar energy. Sparrow, F.T. (Purdue Univ, West La- 
—— IN). Energy (Oxford); 7: No. 1, “i el-720an 1982). 

The fundamental policy questions that require some resolu- 
tion before the next steps are taken to speed solar commercializa- 
tion are: (1) Are present energy prices so biased by government 
action as to make "free competition” unfair to solar energy? (2) To 
what extent should solar energy be encouraged because it contrib- 
utes to other less economic goals, such as maintenance of full em- 
ployment and improved environmental quality? (3) What criteria 
should be used to evaluate any new solar incentives? The purpose 
of this paper is to summarize these issues and then draw conclu- 
sions from the entire body of research as to the “proper” role of 
the federal government in speeding the commercialization of solar 
energy. 15 refs. 


5437 Interfacing wind energy conversion equipment with 

systems. Meier, R.C.; Macklis, S.L. (General Electri- 

cal Co., Philadelphia, PA). Energy (Oxford); 7: No. 1, 15- 
29(Jan 1982). 

The paper explores the interface issues for wind-energy sys- 
tems, a solar technology likely to achieve early commercialization. 
Described are government- and industry-sponsored assessments of 
the impact of wind-energy devices on industry operations, controls, 
and protective subsystems. The conclusions drawn indicate that: 
there does not appear to be any major technical interface problem 
in applying wind-energy devices to utility power systems; current 
utility control and protection design methods are adequate for in- 
terfacing wind-energy units with a utility system; and, the cost of 
control and protection for large (over 1 MW) wind machines ap- 
pears acceptable but may prove prohibitive for small machines. 
Several advanced technology options with the potential for reduc- 
ing the costs for protection and control are also described, for both 
the wind machines and the utility system. 1 ref. 
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5438 (DOE/ET/10815—72) Results of the UTSI MHD 
generator test series TP40B, Phase I. White, M.K.; Alftstatt, 
M.C.; Baucum, W.E.; Schulz, R.J. (Tennessee Univ., Tulla- 
homa (USA). Space Inst.). Jan 1982. Contract AC02- 
79ET10815. 182p. NTIS, PC A09/MF A0O1. Order Number 
DE83001879. 

Portions of document are illegible. 

Magnetohydrodynamic (MHD) generator test series TP40B 
was initiated at The University of Tennessee Space Institute (UTSI) 
for the purpose of obtaining durability data on a number of stainless 
steel and nickel-base alloys as generator anode claddings under 
slagging coal-fired conditions. Combustor and generator perform- 
ance was studied with oil injection along with the coal to yield a 
sulfur level of about 0.5% by weight corresponding to projected 
conditions of a power plant burning Eastern coal with enriched 
preheated air (34% O2 by volume). Plasma temperature diagnostic 
studies were performed to obtain both relative temperature profiles 
from plasma luminosities and absolute temperatures from line rever- 
sal measurements. Results of slag and gas analyses are also given. 
This report gives the results of eight test runs in the first of three 
planned electrode metal configurations. The channel was subse- 
quently reassembled with a second set of electrode caps (Configura- 
tion 2) on which tests were conducted and the results of which will 
be reported later. 


5439 (HTGL—229) Hall-field limitations in MHD gen- 
erators. Hermina, W.L. (Stanford Univ., CA (USA). High 
Temperature Gasdynamics Lab.). Apr 1982. Contract 
AC01-80ET15611. 327p. NTIS, PC Al5/MF AOl. Order 
Number DE83001149. 

An experimental and theoretical study of Hall field limita- 
tions in clean fuel combustion-driven MHD generators has been 
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completed. The purpose of this study has been to understand the 
processes leading up to both insulator and plasma initiated intere- 
lectrode breakdown. The present work has been most concerned 
with insulator initiated breakdown as a result of the lower break- 
down thresholds for this breakdown mode as compared to the 
plasma initiated breakdown mode. The experimental work consisted 
of two sets of experiments. In the first set, several interelectrode in- 
sulator cooling techniques were studied for the purpose of extend- 
ing the insulator initiated breakdown threshold to higher voltages. 
The second set of experiments dealt with the dependence of the 
Hall field behavior on generator parameters such as magnetic field, 
insulator size and transverse current density. The theoretical work 
consisted of developing a computer program to model the process- 
es leading up to both insulator and plasma initiated breakdown. The 
program has been used to explain the trends observed in the experi- 
ments and also to predict the dependence of the Hall field behavior 
on generator parameters for both an experimental scale and a large 
scale generator. The results of the research demonstrate the effec- 
tiveness of several interelectrode insulator cooling techniques in 
preventing insulator initiated breakdown. Experimental and theo- 
retical results have also been obtained that indicate the dependence 
of the Hall behavior on several generator parameters. 


5440 Fabrication experience and performance tests of 
the Coal-Fired Flow Facility superconducting dipole magnet. 
Wang, S.T.; Ludwig, H.; Johanson, E.; Nixon, J. (Argonne 
National Lab., IL (USA)). Cryogenics; 22: No. 7, 335-343(Jul 
1982). 

The Argonne National Laboratory has designed, constructed 
and tested a large aperture superconducting MHD magnet for use 
in the coal-fired flow facility at Tullahoma, Tennessee. The magnet 
generates a peak on-axis field of 6 T in a MHD warm bore of 80 
cm diameter at inlet, 100 cm diameter at outlet, and 300 cm effec- 
tive length. The stored energy of the magnet is 210 MJ, the cold 
mass (4.2K) is 131 metric tons and the ampere-turns, 13.7 x 106 
Having introduced the final design of the magnet briefly the experi- 
ences of coil winding and coil assembly, the assembly of force-con- 
tainment superstructure, assembly of magnet cryostat and results of 
magnet performance tests, are described. 


5441 Three-dimensional flow development in MHD gen- 
erators at part load. Doss, E.D.; Ahluwalia, R.K. (Argonne 
National Laboratory, Argonne, IL). AJAA Paper; No. 82- 
0324, 1-13(1982). (CONF-820106—). Contract W-31-109- 
ENG-38. 

From 20. aerospace science conference; Orlando, FL, USA 
(11 Jan 1982). 

The three-dimensional behavior of flow in MHD generators 
at design and off-design loading points is investigated. Faraday as 
well as diagonally-connected channels with insulating or conduct- 
ing sidewalls are considered. A simple argument is presented to 
show qualitatively the role of MHD body forces in generating axial 
vorticity and hence secondary flows in the cross stream. For Fara- 
day channels with strong MHD interaction, the generated vorticity 
is shown to direct the secondary flow from the cathode to the 
anode wall along the centerline. For diagonally-connected channels 
near short-circuit, the generated vorticity is shown to direct the 
secondary flow from the anode to the cathode wall along the cen- 
terline, and vice-versa for near open-circuit conditions. Computa- 
tional results for large generators are presented and the effect of 
channel loading on the flow characteristics are discussed. 


3003 Thermoelectric Generators 
REFER ALSO TO CITATION(S) 4541 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 3911 


5442 (DOE/ET/11304—23) Development of molten-car- 
bonate fuel-cell technology. Technical progress report, Janu- 


ary-March 1982, (Energy Research Corp., Danbury, CT 
(USA) ). 1982. Contract AC02-76ET11304. 26p. NTIS, PC 
A03/MF A0O1. Order Number DE83003054. 
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Studies during this quarter have concentrated on strength 
and stabilization of electrode structures and on correlating physical 
properties of different matrix support powders with the rheology of 
electrolyte matrix structures. Highlights of the work performed 
during this quarter include: (1) an accelerated creep test apparatus 
was designed and built to test the strength of plaques and ribbed 
electrode structures under representative load conditions; (2) a high 
porosity Y2O3-containing plaque was fabricated showing a quite dif- 
ferent flake-like particle structure which will be tested for strength 
and stability; (3) accelerated testing of identical cathode structures 
using a nickel- and a SS-screen reinforcement did not show any dif- 
ferences in particle growth or surface area changes; (4) a cathode 
plaque fabricated by a new film-casting technique has yielded a 
broad pore spectrum NiO structure which maintained its relative 
pore distribution reasonably well for 1500 hours under 750°C accel- 
erated test conditions; (5) a relationship was developed between 
electrolyte matrix slump characteristics, electrolyte fill and the ini- 
tial phase composition and surface area of the LiAlO2 support ma- 
terial; and (6) a 300 cm? bench-scale cell with state-of-the-art com- 
ponents has provided 2500 hours of very good stable performance 
despite an upset in gas supply and composition at 1100 life hours. 
(WHK) 


5443 (DOE/FE/15078—1) Systems analysis of on-site 
integrated energy systems. Final report, Phase I. Bloomfield, 
S.; Heller, M.; Wilemski, G. (Physical Sciences, Inc., Ando- 
ver, MA (USA)). 20 Sep 1982. Contract AC01-81FE15078. 
149p. (PSI-TR—345). NTIS, PC A0O7/MF AOl. Order 
Number DE83000044. 

Portions of document are illegible. 

The objective of this project is to study the effect of tech- 
nology variation on the cost and performance of OSIES fuel cell 
power plants; and to provide systems analysis codes and models for 
DOE use in their technology assessment. The approach followed 
was to develop a systems model of the UTC 40 kW OSIES power 
plant using the thermodynamic analysis capabilities of the PSI/S3E 
program. We have also developed a cost model of the power plant, 
UTCCOST/VC. This latter code uses a VisiCalc spread sheet anal- 
ysis, allowing sensitivity studies to be performed quickly. We have 
modified and updated several PSI/S3E models to simulate the ad- 
vanced technologies and have incorporated these models into the 
existing power plant simulation code and determined the effect of 
technology variations on power plant cost and efficiency. Results 
are presented and discussed. (WHK) 


5444 (DOE/NASA/0067—79-7) Technology develop- 
ment for phosphoric-acid fuel-cell powerplant (Phase II). 
Final report. Christner, L. (Energy Research Corp., Dan- 
bury, CT (USA) ). Dec 1981. Contract AI01-77ET11272. 
153p. (NASA-CR—165426). NTIS, PC A08/MF AOl1. 
Order Number DE83002643. 

Portions of document are illegible. 

Technology development for materials, cell components, and 
reformers for on-site integrated energy systems is described in the 
Final Report. Significant progress includes: (1) heat-treatment of 25 
cm’, 350 cm’, and 1200 cm? cell test hardware has been accom- 
plished; (2) electrochemical and chemical corrosion rates of heat- 
treated and as-molded graphite phenolic resin composites in phos- 
phoric acid were determined; (3) three cell, 5 in. x 15 in. stacks 
have operated for up to 10,000 hours and 12 in. x 17 in. five cell 
stacks were tested for 5000 hours; (4) a three cell 5 in. x 15 in. stack 
with 0.12 mg Pt/cm? anodes and 0.25 mg Pt/cm? cathodes was op- 
erated for 4500 hours; and (5) an ERC proprietary high bubble 
pressure matrix, MAT-1, was tested for up to 10,000 hours. 


5445 (DOE/NASA/2701—1) Environmental assessment 
of the 40-kilowatt fuel cell system field test operation. Final 
report. Lundblad, H.L.; Cavagrotti, R.R.; Wray, M.M. 
(Aerospace Corp., El Segundo, CA (USA)). May 1982. 
Contract AI01-830ET17088. 158p. (NASA/CR—167923). 
NTIS, PC A08/MF AO1. Order Number DE83000743. 

Portions of document are illegible. 

Fuel cell technology has now reached a level of maturity 
where testing under actual service conditions is required. The field 
test which is the subject of this assessment is a cooperative effort 
between the Department of Energy (DOE), the Gas Research Insti- 
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tute (GRI), and a number of gas utilities. The power plants to be 
tested have a rated output of 40 kilowatts and up to 48 of them will 
be installed at approximately 24 sites dispersed throughout the 
country. More than 24 sites may be chosen for testing by the com- 
pletion of site selection activities. The test sites will include residen- 
tial, commercial, and light industrial applications. The 40 kW 
power plants are designed to recover thermal energy produced as a 
byproduct of the electric generation. This thermal energy can be 
used for space heating, the generation of domestic hot water, or 
possibly for air conditioning. This environmental assessment exam- 
ines the potential environmental both adverse and 
beneficial, of the 40 kW Fuel Cell System Field Test Operation. 
The assessment is of necessity generic in nature since actual test 
sites have not yet been selected. In compliance with the National 
Environmental Policy Act (NEPA) and DOE implementation 
guidelines, this assessment provides the basis for determining the 
need for an environmental impact statement. In addition, this assess- 
ment provides siting criteria to avoid or minimize negative environ- 
mental impacts and standards for determining candidate test sites, if 
any, for which site specific assessments may be required. (WHK) 


5446 (EPRI-EM—2686) Sulfur-tolerant fuel processors 
for fuel-cell power plants. Final report. Houghtby, W.E.; 
Buswell, R.F.; Bett, J.A.S.; Lesieur, R.R.; J. L:; 
Meyer, A.P.; Setzer, H.J. (United Technologies Corp. 
South Windsor, CT (USA). Power Systems Div.). Oct 1982. 
103p. NTIS, PC A06/MF AOl. Order Number 
DE83900576. 

Portions of document are illegible. 

The objective was a fuel processing system that would use 
No. 2 fuel oil or other heavy sulfur-containing fuels to provide hy- 
drogen for fuel cell power plants. Two approaches were consid- 
ered, adiabatic and hybrid steam reforming. In the adiabatic reform- 
er, air is added to the inlet fuel and steam to provide, by combus- 
tion, the endothermic heat for reforming. A fuel mixing nozzle and 
a system of two catalysts were developed which permitted a bench 
scale (3 kW) adiabatic reformer to operate for 800 hours on No. 2 
fuel oil and some coal liquids at design conditions for a 4.8 MW 
phosphoric acid fuel cell power plant. The hybrid reformer consists 
of a primary catalytic, tubular reformer followed by an adiabatic 
reformer in series. Various catalysts for the primary reformer were 
tested with No. 2 fuel oil in an electrically heated bench-scale re- 
former. Catalyst T-12 (Toyo Engineering Company) operated 
carbon-free at conditions suitable for the hybrid reformer for over 
300 hours. At the design heat rate for the 4.8 MW phosphoric acid 
fuel cell power plant, the cost of the power plant with the hybrid 
fuel processor was estimated to be 8% less than with the adiabatic 
reformer. 


5447 (LA—9345-PR) Electrochemical and surface-sci- 
ence research on fuel cells. Progress report, January 1-De- 
cember 31, 1981. Srinivasan, S.; Gonzalez, E.R.; Hsueh, 
K.L.; Chin, D.T.; Derouin, C.R.; Kordesch, K.V.; Maggio- 
re, C.J.; Hyde, PJ. (Los Alamos National Lab., NM 
(USA)). Sep 1982. Contract W-7405-ENG-36. 30p. NTIS, 
PC A03/MF AO1. Order Number DE83002954. 

Electrochemical and surface-science studies were carried out 
in support of the development of advanced acid electrolyte (phos- 
phoric and fluorinated sulfonic acids) fuel cells for power-genera- 
tion and transportation applications. The double-layer and electrode 
kinetic investigations revealed that the main reasons for the high 
overpotential for oxygen reduction at platinum in concentrated 
phosphoric acid (> 95%) are the wider double layer and higher 
adsorption of anionic or neutral species than observed in aqueous 
electrolytes. Thermodynamic analysis of the capacitance meas- 
urements showed that trifluoromethanesulfonate anions are only 
weakly adsorbed on electrodes and thus do not affect oxygen re- 
duction kinetics. A method was developed to measure platinum dis- 
tribution in fuel-cell electrodes using ion-beam-analysis techniques. 
Cells were designed, fabricated, and tested for use in the proposed 
investigations of performances of fuel cells when subjected to simu- 
lated vehicle operating conditions. 
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5448 (LA—9488-MS) Feasibility evaluation of fuel cells 
for selected heavy-duty Huff, J.R.; 


transportation systems. 
Murray, H.S. (Los Alamos National Lab., NM (USA)). Oct 
1982. Contract W-7405-ENG-36. 46p. NTIS, PC A03/MF 
A01. Order Number DE83002953. 


A study of the feasibility of using fuel cell power plants for 


heavy duty transportation applications is performed. It is concluded 
that it will be feasible to use fuel cell technology projected as being 
available by 1995 to 2000 for powering 3000-hp freight locomotives 
and 6000-hp river boats. The fuel cell power plant is proposed as 
an alternative to the currently used diesel or diesel-electric system. 
Phosphoric acid and solid polymer electrolyte fuel cells are deter- 
mined to be the only applicable technologies in the desired time 
frame. Methanol, chemically reformed to produce hydrogen, is de- 
termined to be the most practical fuel for the applications consid- 
ered. Feasibility is determined on the basis of weight and volume 
constraints, compatibility with existing propulsion components, and 
adequate performance relative to operational requirements. Simula- 
tion results show that performance goals are met and that overall 
energy consumption of heavy duty fuel cell power plants is lower 
than that of diesels for the same conditions. Overall 
energy consumption is ee improved over diesel operation 
for locomotives. i are made using as- 
eee dmalmenmetbnameenemmman ties 
tified to achieve the desired fuel cell capabilities. The required ac- 
tivities are in the areas of fuel cell electrode performance, catalyst 
development, fuel processing, controls, power conditioning, and 
system integration. 


tion gradients i 
Vallet, C.E. (Oak Ridge National Lab., ™N (USA)). Oct 
1982. Contract W-740S ENG-26. 63p. NTIS, PC A04/MF 
A01. Order Number DE83002593. 

Computations and measurements are reviewed pertaining to 
studies of current-induced separation of LixCO; and K2CO; in 
molten carbonate fuel cells. Such separation is to be expected if the 
electrical mobilities of Li* and K* relative to carbonate are un- 
equal. Measurements of emf relaxation following a current step are 
compared with predicted relaxations based on a mass transport 
model as well as with measured relaxation of thermoelectric tem- 
perature gradients, Seebeck potentials, kinetics of electron transfer 
and other possible contributions to the observed relaxation. The 
magnitudes and time scales of the relaxations other than that pre- 
dicted from the mass transport model cannot account for the ob- 
served emf relaxation. This, together with preliminary meas- 
urements of electrical mobilities and electrolyte composition 
changes reported at the electrodes of molten carbonate fuel cells, 
suggest that an electromigrational separation is significant (although 
smaller than that demonstrated for Li/LiCl-KCI/FeS batteries). A 
summary of information needed to quantitatively characterize this 
effect is presented. 73 references, 16 figures 3 tables. 


Cathode-preparation method for molten-carbonate 
fuel cell. Smith, J. Sim, J.W.; Kucera, E.H. (to Dept. of 
Energy). US Patent "Application 343,606. 28 Jan 1982. 13p. 
Contract W-31-109-ENG-38. 

A method of preparing a porous cathode structure for use in 
a molten carbonate fuel cell begins by providing a porous integral 
plaque of sintered nickel oxide particles. The nickel oxide plaque 
can be obtained by oxidizing a sintered plaque of nickel metal or by 
compacting and sintering finely divided nickel oxide particles to the 
desired pore structure. The porous sintered nickel oxide plaque is 
contacted with a lithium salt for a sufficient time to lithiate the 
nickel oxide structure and thus enhance its electronic conductivity. 
The lithiation can be carried out either within an operating fuel cell 
or prior to assembling the plaque as a cathode within the fuel cell. 


5451 Molten-carbonate fuel-cell technology in cogenera- 
tion applications. O'Sullivan, J.B.; Marianowski, L.G. Chica- 
go, IL; Institute of Gas Technology (1982). 8p. (CONF- 
8208 14—32). 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 
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A molten-carbonate fuel cell integrated with a coal gasifier is 
one of the most-promising coal-based technologies for electric 
power. The high-temperature heat available from the fuel cell may 
be used in a bottoming cycle and/or industrial cogeneration appli- 
cations. This high fuel-cell operating temperature also permits inte- 
gration of the fuel-reforming step into the cell stack when using 
natural gas as fuel. This results in a dramatic increase in electrical 
efficiency at some loss in thermal quality of the waste heat. Prelimi- 
nary projections yield efficiencies exceeding 60%. This system 
design would be relatively uncomplicated and would not require 
operation at elevated pressures. The status of current molten-car- 
bonate technology is reviewed to identify technical trends and al- 
ternative approaches being pursued by developers. The priority of 
future research and engineering needed are also discussed. 
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REFER ALSO TO CITATION(S) 5334 


(DOE/CS/40298—T1) Critique of Department of 
Energy-Office of Industrial Programs fiscal year 1982 re- 
search and development programs. Morrison, D.L.; Hibbard, 
W.R. Jr.; Schorr, J.R. (National Materials Advisory Board 
(NRC), Washington, DC (USA)). 1982. Contract ACOI- 
79CS40298. 89p. NTIS, PC A05/MF A0O1. Order Number 
DE83000152. 

Portions of document are illegible. 

In this report 51 candidate projects of the Department of 
Energy's Office of Industrial Programs (OIP) FY82 research and 
development program are reviewed and critiqued. In the evaluation 
of these projects the primary criteria are the technical soundness of 
each project and its potential impact on industrial energy conserva- 
tion. In addition, these projects were studied with a view toward 
(1) assessing their long-range, high-risk research and development 
aspects; (2) bringing existing projects to a logical stage of comple- 
tion; and (3) minimizing new starts on projects that could not be 
completed in 1 year. Although this report recommends that several 
of the OIP projects for FY82 be dropped and that others be 
brought to completion in FY82 and FY83, on balance the OIP pro- 
gram plan was found to be a viable and implementable tool in the 
interest of national industrial energy conservation. 


5453 (DOE/CS/60055—T2) South Carolina energy out- 
look. (South Carolina Governor's Div. of Energy Re- 
sources, Columbia (USA)). 1982. Contract FG44- 
78CS60055. 222p. NTIS, PC A10/MF AO1. Order Number 
DE83002121. 

Portions of document are illegible. 

This long-range energy outlook study describes current 
energy supply and demand and presents forecasts of energy demand 
through the year 1995. The trends and forecasts are analyzed, and 
resulting policy and program recommendations are made. 


5454 (DOE/PE/70239—T1) Human factors, informa- 
tion campaigns, and energy conservation. Final report. Mick, 
C.K.; Mick, U.; Callahan, D. (Decision Information Serv- 
ices Ltd., Palo Alto, CA (USA)). 5 Mar 1982. Contract 
AC01-80PE70239. 148p. NTIS, PC A0O7/MF AOl. Order 
Number DE82020397. 

Portions of document are illegible. 

This report is based on an 18-month study to assess the ap- 
plication of human factors models and techniques to the public in- 
formation programs in energy conservation. The objective was to 
develop guidelines for the development, implementation, and oper- 
ation of more effective public information programs in energy con- 
servation. A good deal of the input comes from an examination of 
energy conservation programs and studies related to energy conser- 
vation. This information was supplemented by an examination of 
behavior change and marketing programs from other areas. To this 
mixture, concepts and ideas drawn from a variety of disciplines in- 
cluding diffusion research, human factors, information theory, man- 
agement, and planning were added. 
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5455 (GAO/EMD—82-92) Views on selected Depart- 
ment of Energy conservation and renewable energy programs 
and their program mandates. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 22 Jun 
1982. 16p. General Accounting Office, PO Box 6015, Gaith- 
ersburg, MD 20760. 

A brief perspective on the evolution of the federal role in 
energy conservation is provided. A brief overview of the origin, 
mandate, and scope of each program is given along with the cur- 
rent program status. Views are based on assessments of the pro- 
grams and observations made about their effectiveness. 


5456 (GAO/EMD—82-100) Loss of experienced staff 
affects conservation and le energy 

Bowsher, C.A. (General a Office, Washington, 
DC (USA). Office of the Comptroller General). 19 Jul 1982. 
26p. General Accounting Offi » PO Box 6015, Gaithers- 
burg, MD 20760. 

Portions of document are illegible. 

Data on overall staffing trends for the Office of the Assistant 
Secretary for Conservation and Renewable Energy; analysis of 
staffing changes as a result of the fiscal year 1981 reductions in 
force and resignations in the Assistant Secretary’s three major pro- 
gram offices and in the field offices administering State and Local 
Assistance Programs; and an analysis of the implications of these 
staffing changes for the administration and management of the pro- 
grams of these offices are presented. 
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REFER ALSO TO CITATION(S) 4561, 4607, 4608, 4612, 4613, 4615, 4617, 
4704, 4705, 4716, 5430, 6270 


5457 (BFR-G—31-1980) Energy and settlement at long 
sight perspective. The basis of the program plan of BFR 1981- 
1984, (Swedish Council for 7 col Research, Stockholm). 


1980. 159p. (In Swedish). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82751042. 

The report gives a survey of possible energy systems of the 
settlements in the future. The conceivable effects on the national 
energy system, the local social structure and the environment are 
discussed. 


5458 (BMFT-FB-T—82-131) Economical and most effi- 
cient thermal insulation in buildings. Werner, H. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Aug 1982. 232p. (In German). NTIS (US 
Sales Only), All/MF AOl. Order Number 
DE82751105. 

Improvement of thermal insulation of buildings in depend- 
ence of economic and physical parameters relating to construction 
was studied. The objective was the determination of physical influ- 
ences relating to construction with a view to their effects on energy 
saving as well as the economical use of energy saving investments 
on the housing sector. The method is as follows: sensitivity analysis 
of thermal and economic factors regarding heating energy con- 
sumption and costs and comparison of alternative components. The 
results are: overall review of physical influences relating to con- 
struction and determining heating energy consumption and cost; 
notes on passive solar use; practical limits of thermal insulation; 
particulars concerning priority of thermal insulation measures for 
different energy prices, price increases and interests; and notes of 
the importance of ventilating heat loss. 


5459 (BNL—51558) Low input, variable firing rate, oil- 
fired burner. Final report. Mariano, C.F. (Foster-Miller As- 
sociates, Inc., Waltham, MA (USA)). May 1982. Contract 
AC02-76CH00016. 38p. NTIS, PC A03/MF AOl. Order 
Number DE83001259. 

Portions of document are illegible. 

A prototype low input, oil burner was developed 
which vaporizes the fuel and mixes it with air prior to combustion. 
The resulting flame is sootless, odorless, quiet, and efficient (only 5 
to 10% excess air). The turndown range is 6:1 and could be ex- 
tended to 12:1. At 14.25% COs, the NO/sub x/ level is typical for 
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a standard gun burner firing at 12% COs; this is a slight improve- 
ment, considering the higher flame temperature of the prototype 
burner. The burner is easy to tune by visual observation of the 
flame. 


— (CONF-8106253— 65-74) Development of a 
high efficiency wood burning t or Ben Franklin revisited. 
Ch 19 S. (Essex Thermodynamics Corp., East Haddam, 
1981. NTIS, PC A07/MF AO1. 
From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

: Experiences in the design and construction of a high efficien- 
cy wood burning boiler are described. The design has refractory 
hearth and combustion chamber, a forced draft on the exhaust side, 
and the entire unit is encased in a water jacket for cooling. 


5461 (CONF-8106253—, PP. 119-125) Safety consider- 
ations in wood burning. Stegmeir, P.B. 1981. NTIS, PC 
A07/MF AO1. 

From 2. wood energy conference; Seattle, WA, USA (3 Jun 
1981). 

: Problems which occur when woodburning equipment is in- 
stalled, used, and maintained improperly in homes are emphasized. 
The intent is to minimize or prevent accidental calamities in wood- 
burning. The modules within the system which are considered are: 
chimney, stovepipe connections and chimney breeching, the stove 
itself, clearances from combustibles, and floor protection. 


= (CTH-JVG—3) Registration of the moisture in soil 
by measuring the electric capacitance. Rhen, I. Jul 1981. 31p. 
(In Swedish). NTIS (US _ Only), PC A03/MF AOl1. 
Order Number DE82750791 
In ground source heat pumps systems, the soil humidity is an 
important parameter of the total system. In this report the available 
methods for water content determination of soil are reviewed. Two 
electric methods are treated in some detail, the capacitance mea- 
surement and the time domain reflectometer method. Tests and 
calibrations of these sonds are also reported. 


5463 (CTH-JVG—4) Horizontal earth heat system 
above and under the ground water level. The - 
tions at Orsa. Rhen, I. Jan 1982. 7lp. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE82750812. 

The report deals with the conditions precedent for geother- 
mal energy (earth heat) systems at Sandhed. The measurements 
have started in the summer of 1980. The operation and efficiency of 
heat pumps is studied as well as the temperature influence on the 
earth and the ground water caused by the extraction of energy. 
The proportion of water in the sand is also studied because of the 
heat transfer properties of water. 22 cottages are served by 19 heat 
pumps, the pipes of which are situated both over and under the 
level of ground water. The water flow is found to have a positive 
influence on the temperature of the brine. The temperature is 2 to 6 
degrees C higher in the pipe loops which are situated in the ground 
water than in the loops above the ground water level. 


(DOE/BP—129) Econometric analysis of the resi- 
dential demand for electricity in the Pacific Northwest. 
Henson, S.E. (Oregon Univ., Eugene (USA). t. of Eco- 
nomics). Jul 1982. Contract AP79-81BP26035. 136p. NTIS, 
PC A07/MF A0O1. Order Number DE82022071. 

This study is an econometric analysis of residential electric- 
ity demand in the Pacific Northwest using household-level data. It 
examines two sources of potential bias in ordinary least squares 
(OLS) estimates of residential electricity demand equations. First, if 
appliance-choice decisions are related to short-run utilization deci- 
sions, as theory implies, then bias may arise from endogeneity of 
appliance dummy variables in the equation. Second, bias may arise 
from endogeneity of electricity-price variables under multi-step 
block pricing. To examine the first question a joint model of appli- 
ance ownership and utilization is considered. To examine the 
second question, actual rate schedules are used to compute various 
price measures. 
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5465 (DOE/CS/20024—T4) Additional development of 
a threshold evaluation system. Final report. (Dynatrend, Inc., 
Burli MA (USA)). 1978. Contract ACO03- 
TICS . 50p. NTIS, PC A03/MF A0O1. Order Number 
DE83001918. 


A Threshold Evaluation System was developed to systemati- 


project managers to assist them in the project selection and budget- 
ing decision process. The following six contract tasks are reviewed: 


system testing and verification; sensitivity analyses; analysis of the 
: a at at ale ial A 

tices. A synthesis of the recommendations to further improve the 
utility of the Threshold System are offered. 


5466 (DOE/CS/21693—T5) Assessment of proposed 
federal tax credits for residential wood-burning equipment. 
(Booz, Allen and Hamilton, Inc., Bethesda, MD (USA)). 30 
Nov 1979. Contract AC03-77CS21693. 14p. NTIS, PC A02/ 
MF A0O1. Order Number DE83002201. 

Portions of document are illegible. 

The key conclusions of a comprehensive review of issues in- 
fluencing whether or not residential wood burning 


number of policy options and alternatives that need to be 
ered in the decision of whether or not to include residential 
burning equipment in the energy tax credit program are li 
(LEW) 


5467 (DOE/CS/60012—T1) Energy conservation for 
grocery stores. (South Carolina Governor's Div. of 
Resources, Columbia (USA)). [nd]. Contract 
771CS60012. 54p. NTIS, PC A04/MF AO1. Order Number 
DE83002123. 

Guidance is provided to assist in analyzing the energy use of 


survey that identifies the building's equipment and occupants, de- 
scribes how much energy is presently used in the form of fuels and 


nities, and worksheets are provided for savings calculations, illus- 
trated by five case histories. (LEW) 


5468 (DOE/CS/65001—T1) Municipal-building conser- 
vation project: financing conservation in municipal buildings. 
Final report. (US Conference of Mayors, W: DC). 
1982. Contract FG01-80CS65001. 69p. NTIS, A04/MF 
A01. Order Number DE83002495. 

Portions of document are illegible. 

The purpose of this survey was to assess one dimension of 
the energy problem that confronts cities - energy costs for public 
buildings - and to see how a sample of local governments had con- 
fronted that problem. While cities of all sizes tend to have a consid- 
erable variety of buildings, most are related to the basic municipal 
service of administration, police and fire protection, public works, 
and recreation. Most of these buildings consume natural gas and 
electricity as their primary source of energy, sources whose price is 
likely to rise more rapidly than the rate of inflation in the next few 
years. While it is difficult to assess the reports of energy costs with- 
out comparing them to the total city budget, these costs were 
found to be sizable among small and medium cities, and quite large 
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among larger cities. While several of the conservation programs in 
the sample dated back to 1976, almost half (14) were relatively 
new, having been undertaken only in the last three years. Adminis- 
tratively, most have been placed under the direction of budget or 
public works officials, and, substantively, have emphasized no-cost/ 
low-cost measures, such as employee awareness programs and im- 
provements in building maintenance. In keeping with this, most of 
the programs have been supported by reprogramming funds, sup- 
plemented with local capital improvement funds, and state and fed- 
eral grants. Case studies for five localities are appended. 


5469 (DOE/CS/65002—T1) Institutional-building 
grants program: the county-government perspective. Flick, S. 
(National Association of Counties, Washington, DC (USA)). 
Mar 1982. Contract FG01-80CS65002. 15ip. NTIS, PC 
A07/MF A0O1. Order Number DE83002494. 

Portions of document are illegible. 

The National Association of Counties Research, Inc. 
(NACoR) energy team developed a questionnaire on the Institu- 
tional Buildings Grant Program (IBGP) and distributed it to every 
county government in the country. Responses were received from 
approximately 600 counties in 47 states (a response rate of about 
20%). After completing a preliminary review of the questionnaire 
findings, NACoR conducted six case studies to identify the various 
methods state energy offices and county governments used to im- 
plement the IBGP. The casé studies presented here are divided into 
two groups: examples of successful state IBGP’s - New York, 
Washington, and Wisconsin; and examples of unsuccessful state 
IBGP’s - California, North Carolina, and South Carolina. (MHR) 


5470 (DOE/SF/11505—T8) High-efficiency vapor-com- 
pression dehumidifier. Volumes 1 and 2. Final report. Do- 
derer, E.; Clower, C.; Giolma, J.; Marcus, D. (Trinity 
Univ., San Antonio, TX (USA)). Jul 1982. Contract FC03- 
80SF11505. 252p. NTIS (US Sales Only). Order Number 
DE82019326. 

Dehumidification required in conjunction with passive cool- 
ing, the performance of presently available dehumidifiers, and the 
development and testing of a significantly improved vapor com- 
pression dehumidification system are discussed. Design and testing 
rationale are explained and test results are presented. The sensitivity 
of dehumidification performance to room temperature and humidity 
is quantified. The improved dehumidification system performs 
better than the best commercially available dehumidifier under all 
operating conditions. The improved system is approximately 5 
times as energy efficient while controlling humidity when room 
temperatures are near optimum for comfort. A variety of applica- 
tions for the improved system is outlined and a simplified sizing 
procedure for design is suggested. A preliminary market assessment 
is provided for an improved mechanical dehumidifier (IMD) for 
both passive and conventional application. The IMD is found to 
provide significant energy savings potential in passive applications 
and outperforms dehumidifiers and air conditioners in life cycle 
costs. Utility, builder and commercial inputs indicate the energy 
saving possibilities and need for common education. Future work is 
recommended to provide detailed market information, public edu- 
cation and scientific information or application and control of the 
IMD in the passive cooling environment. 


5471 (DTH-LV-MEDD—117) Domestic hot water con- 
sumption. Mejlhede Jensen, N. (Danmarks Tekniske Hoejs- 
kole, Lyngby. Lab. for Varmeisolering). Feb 1982. 22p. (In 
Danish). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750760. 

The consumption of heated water for domestic use has been 
measured every hour through a year. The average consumption as 
well as the peak consumptions are found to be considerable lower 
than what has been used in Danish design practice. In a newly 
build recidential area with low dense rental housing in the town, 
Naestved (East Denmark), 14 dwellings of 200 have had their con- 
sumption of heat for hot water (and space heating) measured 
through most of 1980-81. The 14 dwellings had their collected con- 
sumption measured only and the heat-payment was according to 
the consumption of all 200 dwellings, independent of the individual 
consumption. The 14 dwellings have 2.7 persons on an average. 
The use of hot water is found to be 100 liters a day for each dwell- 
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ing demanding a consumption of 2000 kWh a year. The peak use 
over a year for 24 hours was found to be 10 kWh and the yearly 
peak hour demand 2.2 kWh as an average for the 14 dwellings. 


5472 (EPRI-EA—2565) Electric-appliance energy 

sumption survey: analysis and revision of the MRI data. Final 
report. Lawrence, A.G.; Ignelzi, P.C. (Cambridge Systemat- 
ics, Inc., Berkeley, CA (USA)). Sep 1982. 104p. NTIS, PC 
A06/MF AO1. Order Number DE83900142. 

Portions of document are illegible. 

This report summarizes work done by Cambridge Systemat- 
ics to improve and analyze the residential energy use data base 
compiled by the Midwest Research Institute (MRI) as part of a pre- 
vious EPRI-sponsored study (RP576-1). In the project Patterns of 
Energy Use by Electrical Appliances, data were collected from 
almost 2000 households, including electricity and gas bill informa- 
tion, itemized appliance stocks energy use, and various socioeco- 
nomic characteristics. A subset of appliances were metered for an 
accurate measure of the timing and intensity of their use. The first 
stage of the present project was designed to revise the data base, 
making it more complete for analytical purposes and easier to use, 
correcting errors previously identified but not rectified, and reme- 
dying newly discovered problems where possible. The resulting 
product is a set of amended data bases, seventeen in all, some of 
which are in the form of the original data base and others designed 
for access using the Statistical Analysis System (SAS) software 
package. The second task was an econometric analysis of the indi- 
vidual appliance and total household energy consumption data 
using the socioeconomic information available for the households. 
The results presented in this report include a set of behavioral rela- 
tionships estimated for each of the thirteen types of appliances me- 
tered. Reasonable model estimates were obtained for all the appli- 
ances whose data had sufficient regional representation and obser- 
vations. 


5473 (EPRI-EA—2575) Evaluation of existing programs 


for simulation of residential building energy use. Final report. 


Merriam, R.L.; Rancatore, R.J. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Sep 1982. 262p. NTIS, PC A12/ 
MF AO1. Order Number DE83900280. 

A review and evaluation of residential building energy anal- 
ysis programs is carried out in six steps: (1) survey of the experi- 
ence and needs of electric and gas utilities in residential building 
energy analysis: (2) identification and characterization of currently 
available programs capable of residential energy use analysis; (3) ex- 
amination and summary of the intended capabilities of ten pro- 
grams; (4) in-depth analysis of the engineering bases of five pro- 
grams; (5) test of the same five programs; and (6) establishing the 
strengths and limitations of the programs. Classification of the var- 
ious analysis methods for estimating residential energy use is pro- 
vided as a background for the study. The report includes a sum- 
mary of the history of the development of the various programs 
and presents a discussion of the various thermal loads algorithms 
commonly employed. The analysis focuses on five programs select- 
ed as having capabilities particularly relevant to residential building 
and system applications: DOE 2.1, ENCORE-CANADA, HEAP, 
REAP and TRNSYS. Careful testing of the programs against high 
quality metered data is employed as a means of extending the pro- 
gram analyses. Limits to the predictive capabilities of residential 
building energy analysis programs are identified. The role of the 
analyst in the apparent accuracy achieved by a program is ex- 
plored. 


5474 (KTM/E-B—18) Competitiveness of indigenous 
solid fuels in regional and local heating in Finland. (Ministry 
of Trade and Industry, Helsinki (Finland). Energy Dept.). 
1981. 128p. (in Finnish). NTIS (US Sales Only), PC A06/ 
MF AOl. Order Number DE82750754. 

Portions of document are illegible. 

The plants studied have been divided into three main groups: 
individual house heating boilers; district heating hot water boiler 
plants; and district heating power plants. The following indigenous 
solid fuels have been studied:sod peat, peat briquettes, wood, wood 
chips, straw, milled peat, and peat pellets. Indigenous solid fuels are 
competitive compared to light fuel oil in individual house heating 
boilers. Most indigenous fuels are also fairly competitive compared 
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to anthracite, but wood and compressed peat products, as briquettes 
and pellets, are not at the moment competitive. Indigenous fuels are 
poorly competitive compared to heavy fuel oil in 200 to 1000 kw 
furnaces. Only sod peat is more favourable than heavy fuel oil. The 
competitiveness of other indigenous fuels is however improved if 
oil prices rise or if the state subsidy is considered. In district heat- 
ing hot water boiler plants sod peat and coal are relatively equiva- 
lent when comparing costs of produced energy. Milled peat is fairly 
competitive compared to coal and clearly competitive compared to 
heavy fuel oil in plant sizes over 10 MW in base load mode. Other 
indigenous fuels are not competitive compared to imported fuels 
with current prices and without state subsidy. In district heating 
power plants sod and milled peat are most favourable fuels com- 
pared to heavy fuel oil. The use of wood chips as fuel is as expen- 
sive as the use of heavy fuel oil. According to this report the use of 
milled peat compared to the use of heavy fuel oil is most favoura- 
ble in larger district heating power plants, in which milled peat also 
is equivalent to coal. 


5475 (LBL—13883) Convective heat transfer in build- 
ings: recent research results. Bauman, F.; Gadgil, A.; Kam- 
merud, R.; Altmayer, E.; Nansteel, M. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1982. Contract W-7405-ENG-48. 
50p. (CONF-830102—1). NTIS, PC A03/MF A0Ol. Order 
Number DE82015706. 

From ASHRAE semi-annual meeting; Atlantic City, NJ, 
USA (23 Jan 1983). 

Recent experimental and numerical studies of convective 
heat transfer in buildings are described and important results are 
presented. The experimental work has been performed on small- 
scale water filled enclosures: the numerical analysis results have 
been produced by a computer program based on a finite-difference 
scheme. The convective processes investigated in this research are 
(1) natural convective heat transfer between room surfaces and the 
adjacent air, (2) natural convective heat transfer between adjacent 
rooms through a doorway or other openings, and (3) forced con- 
vection between the building and its external environment (such as, 
wind-driven ventilation through windows, doors, or other open- 
ings). Results obtained at Lawrence Berkeley Laboratory (LBL) for 
surface convection coefficients are compare with existing 
ASHRAE correlations and differences of as much as 20% are ob- 
served. It is shown that such differences can have a significant 
impact on the accuracy of building energy analysis computer simu- 
lations. Interzone coupling correlations obtained from experimental 
work reported are in reasonable agreement with recently published 
experimental results and with earlier published work. Numerical 
simulations of wind-driven natural ventilation are presented. They 
exhibit good qualitative agreement with published wind-tunnel data. 
Finally, future research needs are suggested. 


ee te optical materials for innova- 
tive window design rt, C.M. (Lawrence Berkeley 
Lab., CA USA Pag 182. Contract AC03-76SF00098. 
26p. (CONF- 820880—1). NTIS, PC A03/MF AOl. Order 
Number DE83001358. 

From Window energy show; Las Vegas, NV, USA (9 Aug 
1982). 

Portions of document are illegible. 

New and innovative optical materials and coatings can great- 
ly improve the efficiency of window energy systems. These poten- 
tial materials and coatings increase energy efficiency by reducing 
radiative losses in the infrared, or reducing visible reflection losses 
or controlling overheating due to solar gain. Current progress in 
heat mirror coatings for glass and polymeric substrates is presented. 
Highly doped semiconducting oxides and metal/dielectric interfer- 
ence coatings are reviewed. Physical and optical properties are out- 
lined for antireflection films and transparent aerogel insulation 
media. The potential for optical switching films as window ele- 
ments includes discussions of electrochromic, photochromic and 
other physical switching processes. 
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5477 rn pee Summary report of building energy 
and analysis (BECA). Part B: existing North 

American residential buildings. Wall, L.W.; Goldman, C.A.; 
Rosenfeld, A.H. (Lawrence Berkeley Lab., CA (USA)). 
Aug 1982. Contract AC03-76SF00098. 2 . (CONF- 
820849—9; EEB-BED—82-07). NTIS, PC 3/MF A0Ol1. 
Order Number DE82022061. 

From Summer study in energy efficient buildings; Santa 
Cruz, CA, USA (22 Aug 1982). 

Portions of document are i 

BECA-B assesses the technical eaten and economics 
of energy conservation retrofit measures in houses. The data col- 
lected thus far represent measured energy savings and retrofit costs 
for over 65 North American residential retrofit projects. The 
sample size within each project ranges from individual homes to 
33,000 dwellings participating in a utility-sponsored program. The 
median value of energy savings is 22%. For fuel-heated homes, the 
median cost of conserved energy is $3.86/MBtu, substantially less 
than the average 1981 prices for purchased energy of $4.50/MBtu 
for natural gas and $8.70/MBtu for fuel oil. For ten of the eleven 
electric heat retrofits the cost of conserved electricity is less than 
the 1981 average residential electricity price of 6.2c/kWh. 


5478 (LBL—14838) Summary report of building energy 
compilation and analysis (BECA). Part V. Validation of 
energy-analysis computer programs. Wagner, B.S.; Rosen- 
feld, A.H. (Lawrence Berkeley Lab., CA (USA)). A’ 
1982. Contract AC03-76SF00098. 23p. (CONF -820849—-12) 
NTIS, PC A02/MF A0O1. Order Number DE83001562. 

From Summer study in energy efficient buildings; Santa 
Cruz, CA, USA (22 Aug 1982). 

BECA-V assesses the accuracy of computer programs in 
predicting measured building energy use. Preliminary results are 
summarized for the 12 studies reviewed to date. For commercial 
buildings, detailed computer programs were accurate to within 
about 10% when correct i input data were available. For residential 
buildings, accuracy of analysis programs is generally better than 
10% when the buildings analyzed have been intensively instrument- 
ed and monitored to eliminate errors in input. Simplified programs 
suitable as building energy labelling tools were accurate to within 
15% both for submetered and for less intensively monitored houses. 
Average accuracy for groups of non-submetered houses on a yearly 
basis was within 15%. 


5479 (LBL—14863) Design tools for illumi- 
nation and energy analysis. Selkowitz, S. (Lawrence Berke- 
ley Lab., CA (USA)). Jul 1982. Contract AC03-76SF00098. 
\dp. (CONF- 820733—2). NTIS, PC A02/MF A011. Order 
Number DE83001569. 

From Designing and managing energy conscious commercial 
buildings conference; Denver, CO, USA (19 9 Sul 1982). 

‘ortions of document are ible. 

The problems and potentials for using daylighting to provide 
illumination in building interiors are reviewed. It describes some of 
the design tools now or soon to be available for incorporating day- 
lighting into the building design process. It also describes state-of- 
the-art methods for analyzing the impacts daylighting can have on 


selection of lighting controls, lighting energy consumption, heating 
and cooling loads, and peak power demand. 


5480 (LBL—14893-Draft) Correlations for convective 
heat transfer from room surfaces. Altmayer, E.; Gadgil, A.; 
Bauman, F.; Kammerud, R.C. (Lawrence Berkeley Lab., 
CA (USA)). Aug 1982. Contract AC03-76SF00098. 
NTIS, PC A03/MF AO1. Order Number DE83001561. 

The objective of the work reported here is to develop a 
simple, accurate, and highly generalized set of correlations for the 
surface convection coefficients in enclosures typical of rooms in 
buildings. The technique used in this study consisted of using a re- 
cently developed and validated numerical analysis computer pro- 
gram which solves the Navier-Stokes equations in two or three di- 
mensions to perform numerical experiments, i.e., to produce a nu- 
merically generated data base of heat transfer from the surfaces of 
an enclosure for a variety of temperature and geometry boundary 
conditions. While this project has examined only a few of the possi- 
ble combinations of boundary conditions, the results indicate that 
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simple and accurate correlations can be developed. The numerical 
experiments are far more rapidly performed than their physical 
counterparts and, assuming that carefully selected validation experi- 
ments are performed in conjunction with the analysis, provide a 
large amount of accurate data on velocity, fluid temperature, and 
heat transfer. The significance of surface convection coefficients in 
the building sciences and the current state of the art are outlined. 
The numerical analysis technique and the methodology used to de- 
velop the preliminary correlation are described. The results of the 
work are presented and compared to the standard results using 
techniques recommended by ASHRAE. Conclusions are summa- 
rized with recommendations for future research. 


5481 (LBL—14932) Residential energy use and conser- 
vation in the United States. Meyers, S. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1982. Contract AC03-76SF00098. 


77p. NTIS, PC A05/MF A01. Order Number DE83001565. 
Thesis. 


A portrait is presented of residential energy use in the 
United States disaggregated by fuel and end-use for the period 
March 1978 to April 1979. The results are based on analysis of the 
National Interim Energy Consumption Survey, a major national 
survey of residential energy use. It is estimated that space heating 
accounted for 63% of total residential energy use, water heating 
15%, cooking 5%, and other electric appliances 16%. It is also 
shown that, after accounting for climate and dwelling size, the 
average oil-heated dwelling uses 1.24 times as much energy for 
space heating as the average gas-heated dwelling and 2.91 times as 
much as the average electrically-heated dwelling, and the average 
gas-heated dwelling uses 2.34 times as much as the average electri- 
cally-heated dwelling. These differences are attributable to relative 
heating system efficiencies, differences in weatherization levels, and 
other factors. An assessment is made of the extent of energy con- 
servation that occurred between 1970 and the period studied. The 
indicator for which the most reliable data are available, gas space 
heating per degree-day, showed a drop of 16.4%. 


5482 (NAL-BIBL—82-02) Energy conservation in green- 
houses, 1979-February 1982. Quick bibliography series. (Na- 
tional Agricultural Library, Beltsville, MD (USA)). Mar 
1982. 32p. Department of Agriculture, National Agricultur- 
al Library, Beltsville, MD 20705. 

This bibliography contains 223 citations published from 1979 
to February 1982 and an author index. 


5483 (NP—2750756) Heat losses due to windows. 
Project report. Lund Nielsen, B. (Jydsk Teknologisk Insti- 
tut, Aarhus (Denmark)). Feb 1982. 132p. (In Danish). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82750756. 

An evaluation of heat losses due to various window con- 
structions is given. Traditional window systems are compared to 
modern ones, like gas insulated glass etc. Insolation and building 
design are estimated on basis of a standard house, K-value of var- 
ious windows is tabulated. 


5484 (NP—2750759) Low-energy houses Skive-79. Par- 
tial report 1. Engkjaer, P.; Hallgreen, L.; Otto, W. (Tekno- 
logisk Inst., Tastrup (Denmark)). Oct 1981. 135p. (In 
Danish). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82750759. 

The Danish municipality Skive in 1979 built low-energy resi- 
dential buildings, both houses and apartment buildings. The object 
is to reduce the energy consumption by 60% in relation to ordinary 
houses. The reduction was to be obtained by increased insulation, 
tighter houses, heat recovery, solar heating systems, and heat 
pumps. This partial report is based on measurements made during 
the period 6-1-1981 to 2-8-1981. Based on these measurements an 
extrapolation has been made of a yearly energy consumption. The 
object of reducing energy consumption was obtained by all the 
houses but three. The insulation is satisfactory in all but a few 
houses, and the houses are tighter than other houses. Some defects 
in the heating systems were found, specially in the solar heating 
systems. Detailed description is given of each low-energy house 
and the different heating systems. 
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5485 (NP—2751031) County grammar school in Soen- 
derborg. Earth heat system. Report 3. Operation meas- 
urements July 1980 - July 1981. (Ramboell og 
Raadgivende Ingenioerer A/S, Odense (Denmark)). Oct 
1981. 34p. (In Danish). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82751031. 

The earth heat system has operated without problems during 
the period, and the total operation costs were Dkr. 105.000. The 
system produced about 510.000 kWh, which is 93% of the total 
heat consumption of the school. The rest is covered by district heat 
primarily for heating the hot water during June to Septemper when 
the heat pump was not operating. The maximum capacity of the 
heat pump system corresponds to 400 kW, which compared to the 
produced heat of 510.000 kWh corresponds to about 1300 hours of 
maximum capacity. The results of the temperature measurements 
are: the lowest earth temperature 30 cm above the tubes was about 
+ degC, while the earth temperature at the same level but in an 
area without earth heat tubes was +3degC; the brine temperature 
from the tubes to the system’s evaporator varied between 10degC 
and -ldegC, and the minimum temperature from the system back to 
the tubes was about -2degC; the supply-pipe temperature varied 
from 38degC to 42degC. 


5486 (NP—3900349) Use of twin wells and water-source 
heat pumps for energy on in Louisiana, Technical 
report No. 9. Kazmann, R.G. (Louisiana State Univ., Baton 
Rouge (USA)). Dec 1981. 73p. NTIS, PC A0O5/MF AO1. 
Order Number DE83900349. 

Portions of document are illegible. 

The use of heat pumps and well water for energy conserva- 
tion, is both safe and feasible in Louisiana. Two wells should be 
used alternately as the water source: one for production, one to 
return the water to the aquifer. Purpose is to eliminate any impact 
on ground-water levels and to prevent interference with other uses 
of the same aquifer. Tables are included for determining the spac- 
ing between the production and return wells for any combination 
of aquifer thickness, length of season, and rate of water production, 
so that returned water will not appear in the production stream. 
Economic analyses include residential, commercial and industrial 
applications for two parishes in Louisiana. All hydrogeological data 
needed for preliminary design are shown on maps. 


5487 (NZERDC—72) Performance of air-air residential 
heat pumps. Carrington, C.G.; Sandle, W.J. (New Zealand 
Energy Research and Development Committee, Auckland). 
Mar 1982. 2ip. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE83900214. 


The results of monitoring the operation of two air-air heat 
pumps used for space heating in two occupied houses in Dunedin 
are presented. The data covers operation both before and after the 
units were extensively modified. The modifications are shown to 
improve the unit's efficiency and enhance the reliability expected of 
the heat pumps. In particular, the results show the importance of 
designing the heat pumps (capillary size, quantity of refrigerant, fan 
size, heat exchanger configuration) for the heating mode. The re- 
sults illustrate how sensitive the defrost rate is to evaporator design. 
Factors influencing the running period of the heat pumps have been 
investigated, since these influence system efficiency and reliability. 
Over-sizing the heat pump by even a small margin was shown to 
create an unacceptably short mean run time in one of the houses 
monitored. The use of a simple degree-day method for calculating 
the heating requirements of the houses is shown to be satisfactory 
for a large part of the heating season. The average coefficient of 
performance of the two heat pumps during the period of intensive 
monitoring in 1979 was 2.4 and 2.5. Estimated annual average sav- 
ings in electricity consumption since 1978 covering all periods with 
available data are 4329 kWh and 6335 kWh. 


5488 (NZERDC-P—60) Architectural space condition- 
ing: predicting thermal comfort. Stevens, D.G. (New Zea- 
land Energy Research and act Committee, Auck- 
land). May 1982. 5ip. NTIS (US Sales Only), PC A04/MF 
A0l. Order Number DE83900323. 


Portions of document are illegible. 
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The effect of solar radiation as a prime cause of overheating 
in modern office buildings is due to lack of architectural attention 
to informed methods of sun control. The appropriateness of control 
measures inherent in the architectural treatment of the building en- 
velope is described, and their effectiveness is measured by the 
amount of auxiliary energy necessary to maintain comfort. Charts 
enable a first estimate of window area, glass type and shading to be 
made. Solar radiation data provides a more detailed arithmetical 
check to be made on comfort temperature and auxiliary energy 
needs. This is illustrated by a worked example and single page 
worksheet. All discussion and methods relate to relatively conven- 
tional office buildings, but do have some applicability to future nat- 
urally space-conditioned buildings. 


(ORNL/TM—8390) Adiabatic absorption and de- 
po for improvement of temperature-boosting absorption 
heat pumps. Grossman, G. (Oak Ridge National Lab., TN 
(USA)). Nov 1982. Contract W-7405-ENG-26. 19p. NTIS, 
PC A02/MF AO1. Order Number DE83002589. 

An improvement is reported in the conventional absorption 
heat pump cycle that allows for achieving an increased temperature 
boost and a better coefficient of performance (COP). The improve- 
ment is obtained by adding adiabatic absorption and desorption 
steps to the absorber and desorber of the system, respectively. The 
adiabatic processes make it possible to obtain the highest possible 
temperature in the absorber before any heat is removed from it and 
the lowest temperature in the desorber before heat is added to it. 
This, in turn, allows for efficient utilization of the thermodynamic 
availability of the heat supply stream. Compared to the convention- 
al cycle, the improved system can operate with a larger difference 
between the high and low concentrations, less circulation losses, 
and a more efficient heat exchange. The concept of adiabatic ab- 
sorption and desorption is described and compared for the conven- 
tional and improved cycles. Mathematical expressions are derived 
for the conditions at the adiabatic points, and design considerations 
are described for incorporating the improvements in a conventional 
system. Computer-generated performance curves of COP vs tem- 
perature boost are given for the heat pump to illustrate the per- 
formance enhancement by the adiabatic process. 


5490 (PB—82-250291) The impact resistance of external 
thermal insulation Keiller, A.P. (Cement and Con- 
a iation, Slough (UK)). [nd]. 20p. NTIS PCE01/ 

Several different external thermal insulation systems, each in- 
volving the use of a cement rendering, have been tested to assess 
their resistance to impact. Both hard and soft body tests have been 
used and the results show that, with the correct choice of rendering 
type and thickness, all these systems can be used in normal housing 
situations. (Copyright (c) Cement and Concrete Association 1980.) 


5491 (PB—82-252230) Heat losses from an unoccupied 
house. Technical report. Spooner, D.C. (Cement and Con- 
— Slough (UK)). [nd]. 26p. NTIS PCE03/ 

The report describes the monitoring over a 15-month period 
of the heat supplied to and heat lost from an unoccupied house in 
the grounds of the Cement and Concrete Association. The house 
was sealed to prevent air infiltration and the windows were cov- 
ered to eliminate heat transfer by radiation between inside and out- 
side. It was found that heat losses through the house fabric are pro- 
portional to U-values and to the time-averaged temperature differ- 
ential between the inside and outside environment. Comparison be- 
tween heat input and measured heat loss shows that cold-bridges 
constitute a significant energy drain. Heat losses from the ground 
floor slab do not appear to conform with the current methods of 
estimation. 


5492 (SAI—444-82-140-LJ) User’s manual for steady- 
state computer simulation for air-to-air heat pumps with se- 
lected examples. (Science Applications, Inc., La Jolla, CA 
(USA)). 30 Jun 1982. Contract AC01-79CS10757. 89p. 
NTIS, PC A05/MF AO1. Order Number DE83002446. 

Portions of document are illegible. 

A steady-state computer simulation model has been devel- 
oped for conventional, vapor compression cycle, electrically driven 
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air-to-air heat pumps. Comparison between the heat pump simula- 
tion model predictions and available data from three heat pump ex- 
periments indicate that the predictions generally are within accept- 
ed tolerances. A sensitivity analysis was made to assess the effect of 
possible variations in some of the input parameters on the system's 
thermal performance. The computer simulation model is briefly de- 
scribed for heating and cooling modes, and simulation model input 
data and output are given. (LEW) 


5493 (SAI—444-82-141-LJ) User's manual for heat- 
pump seasonal-performance model (SPM) with selected para- 
metric examples. (Science Applications, Inc., La Jolla, CA 
(USA)). 30 Jun 1982. Contract AC01-79CS10757. 92p. 
NTIS, PC A05/MF A0O1. Order Number DE83002455. 

The Seasonal Performance Model (SPM) was developed to 
provide an accurate source of seasonal energy consumption and 
cost predictions for the evaluation of heat pump design options. 
The program uses steady state heat pump performance data ob- 
tained from manufacturers’ or Computer Simulation Model runs. 
The SPM was originally developed in two forms - a cooling model 
for central air conditioners and heat pumps and a heating model for 
heat pumps. The original models have undergone many modifica- 
tions, which are described, to improve the accuracy of predictions 
and to increase flexibility for use in parametric evaluations. Insights 
are provided into the theory and construction of the major options, 
and into the use of the available options and output variables. Spe- 
cific investigations provide examples of the possible applications of 
the model. (LEW) 


5494 (SAI—444-82-142-LJ) Program listing for air-to- 
air heat pump steady-state computer-simulation model (CSM). 
(Science Applications, Inc., La Jolla, CA (USA)). 30 Jun 
1982. Contract AC01-79CS10757. 141p. NTIS (US Sales 
Only). Order Number DE83002549. 

Portions of document are illegible. 

The computer program IM is listed which computes 
steady state performance of an air-to-air heat pump in the cooling 
and heating mode using compressor performance maps. (LEW) 


5495 (SAI—444-82-143-LJ) Program listing for heat- 
pump seasonal-performance model (SPM). (Science Applica- 
tions, Inc., La Jolla, CA he 30 Jun 1982. Contract 


AC01-79CS10757. 130p. NTIS, PC A0O7/MF AOl1. Order 
Number DE83002436. 

The computer program CNHSPM is listed which predicts 
heat pump seasonal energy consumption (including defrost, cyclic 
degradation, and supplementary heat) using steady state rating point 
performance and binned weather data. (LEW) 


5496 (SBI-R—106(2nd.Ed.)) Energy saving nae in 
larger buildings. Nielsen, J.S.R.; Christophersen, E. Jensen, 
O. (Statens Byggeforskningsinstitut, it, Hoersholm (Denmark)). 
1981. 132p. (In Danish). NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE82750746. 

This report gives a preliminary technical and economic eval- 
uation of a number of energy-saving measures commonly applied in 
larger buildings. The report deals with measures applied to building 
envelope as well as to installations and with problems in connection 
with operation and maintenance of heating and ventilating equip- 
ment. Initial cost and pay-back periods are given in table or curve 
form. For the purpose of evaluating the effect of energy-saving 
measures the public buildings have been classified in three groups 
according to age. As representatives of the groups three building 
models have been chosen characterized by U-value of building en- 
velope, percentage of window area, and air exchange. The report 
gives initial costs and pay-back periods for the three building 
models as function of the effect required for heating the building. 
The evaluation of insulation measures is based on the structures 
which characterize the three building models. In the discussion of 
the individual measures the pay-back period has been used as a 
measure of profitability, no regard was taken to the lifetime of the 
measure, the expected costs of maintenance or variations in energy 
prices. The influence of these aspects may be estimated according 
to the method described in section 4, together with the problems 
facing the builder and the decision-maker, respectively, in connec- 
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tion with calculations of profitability. The next phase will consist in 
a survey of a great number of public buildings in which energy- 
saving measures have been carried out to enable a check and, if re- 
quired, an adjustment to be made to the cost and saving figures 
given in the present report. 


5497 (TTKK-RTL—1981/3) Influence of building mass 
on energy nee Niittymaeki, S.; Salokangas, R.; 
Niemi, O.; Jaemiae, J. (Tampere Univ. of Technology (Fin- 
land). Construction Economics). 1981. 98p. (In Finnish). 
NTIS (US Sales Only), PC A05/MF A0O1. Order Number 
DE82751033. 

Portions of document are illegible. 

Using computer simulation, the influence of building mass 
has been studied in a single family house, a unit in an apartment 
building and a two storey town house. Building mass affects heat- 
ing energy requirements, the peak heating power demand, the rate 
of cooling and internal temperatures in summer. Increasing the 
building mass reduces heating energy requirements from 3 to 10% 
in a single family and in a two storey town house. For an apart- 
ment the reduction was from 1 to 4%. The range of savings is 
mainly a result of varying the orientation and size of windows and 
the building location. If the heating equipment is sized accurately 
building mass reduces the required heating capacity by about 10%. 
If the heating suddenly breaks down, a heavy building cools down 
more slowly than a light building. Building mass also lowers excess 
summer temperatures by storing excess energy in building compo- 
nents. This prevents an unpleasant high rise in inside temperature 
which can occur in light buildings. Airing the building at night will 
remove the excess energy stored in the building mass. 


5498 (TTKK-RTL—1981/5) Energy consumption in the 
production of building materials. Peraelae, A-L.; Niemi, O. 
(Tampere Univ. of Technology (Finland). Construction 
Economics). 1981. 207p. (In Finnish). NTIS (US Sales 
Only), PC A10/MF A0O1. Order Number DE82751034. 

Portions of document are illegible. 

The aim of this study has been to examine: The energy con- 
sumed in the production of typical building materials for single 
family houses, block-of-flats and industrial buildings and the share 
of domestic energy sources used; the possibilities of reducing 
energy consumption in building materials production and of in- 
creasing the share of domestic energy in the production of building 
construction materials; and how energy saving measures affect the 
amount of energy consumed in building materials production. 


5499 (TVA/OP/ECR—80/18) North Georgia Wood- 
Heater Demonstration project: 1979-80 data-monitoring-anal- 
ysis report. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Conservation and Rates). Aug 1981. 
72p. NTIS, PC A04/MF AOl1. Order Number DE83900179. 

A program was implemented for the installation of 1000 
wood heaters in electrically heated homes. A key component of the 
program is the assessment of the performance and cost effectiveness 
of wood heaters from the perspective of the customer, the power 
distributor, and the TVA power system. As a first step, fifty of the 
wood-heated homes in North Georgia were chosen for detailed 
data collection, only 24 of which reported sufficient data and met 
validity criteria. A large range of savings on electric consumption 
was found, from $18.75 to $384 per heating season. The annual 
energy savings associated with a wood heater installation is estimat- 
ed to be 6000 kilowatt-hours; diversified peak monthly demand re- 
ductions of up to 4.5 kilowatts were indicated during the heating 
season with an estimated average monthly peak demand reduction 
of 3 kilowatts. (LEW) 


5500 (TVA/OP/ECR—82/10) Water-heating/space- 
conditioning control test. Interim report. (Tennessee Valley 
Authority, Knoxville (USA). Div. of Energy Conservation 
and Rates). Sum 1980. 157p. NTIS, PC A08/MF AOl1. 
Order Number DE83900177. 

Portions of document are illegible. 

A $1.5 million test project to determine the potential system 
benefits from specific residential electrical load management tech- 
niques was designed to gather and analyze data pertaining to a 
number of related topics. These include the costs and benefits de- 
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rived from managing residential water heating, the ramifications of 
extending management to residential space conditioning (both heat- 
ing and cooling), customer acceptance of load management tech- 
niques, and further research of the various components contained 
within residential demand for electricity. The test design, history, 
equipment, data collection procedure, and data analyses are de- 
scribed. The early data, results, and analyses are presented. The 
preliminary results indicate that the management of both water and 
heating and space conditioning promises considerable benefit to 
both the consumer and TVA. The managing of storage water heat- 
ers has the potential for reducing consumer loads by roughly 1.3 
kW during winter system peaks. 


5501 (TVA/PUB—83/8) End-use study of domestic hot 
water: EPRI/TVA/CEPB. Final report. (Tennessee Valley 
Authority, Chattanooga (USA). Div. of Energy Conserva- 
tion and Rates). Fal 1980. 83p. NTIS, PC A05/MF AO1. 
Order Number DE83900180. 

The Electric Power Research Institute (EPRI) initiated a na- 
tionwide test to determine and quantify the characteristics of do- 
mestic hot water production and use. The experimental design, se- 
lected sample, and test results of TVA’s portion of the national test 
are described. The test objectives were such that the results are 
suitable for presentation in summary form; therefore, this report 
contains many tables and graphs. The data was collected from a 10 
home sample during the 13-month period beginning February 1, 
1979, and ending February 29, 1980. In general, the results indicate 
roughly 20% of total home energy use is utilized to heat water 
while 22% of all hot water is used to wash clothes. As was expect- 
ed hot water consumption is highest during the winter and lowest 
during the summer. The major residential energy user during the 
spring and fall is the hot water heater because of the overall reduc- 
tion in the other home electrical uses. 


5502 (OA-tr—2561) Earth as a source of heat. Neiss, J 
(Overseas Relations Branch Translation Service, London 
(UK)). Sep 1982. Translation source information not availa- 
ble . 30p. . NTIS (US Sales Only), MF AOl. Order 
Number DE83900391. 

Portions of document are illegible. 

Subject to certain conditions, the earth is an interesting heat 
and energy source when it is capable of supplying the heat needed 
for heating a house at acceptable temperatures. The flowchart of an 
earth-water heat pump plant is presented and its three circuits de- 
scribed. Thermophysical properties of the soil substances are ex- 
plained and the results for unidimensional nonstationary heat con- 
duction in the earth given. 


5503 Calculating interior daylight illumination with a 
programmable hand calculator. Bryan, H.J.; Clear, R.D. 
(MIT, Cambridge, MA, USA). Journal of the Illuminating 
Engineering Society; 10: No. 4, 219-227(Jul 1981). 

A procedure is described for calculating interior daylight il- 
lumination using an inexpensive programmable hand calculator. 
The proposed procedure calculates illumination at any point within 
a room utilizing sky luminance distribution functions that are con- 
sistent with the CIE (Commission Internationale de 1’Eclairage) 
Overcast and Clear Sky functions. This procedure separates the 
light reaching the point being considered into three components, 
these being (a) light directly from the sky, (b) light after being re- 
flected from external, and (c) internal surfaces. Finally, two exam- 
ples are presented in order to demonstrate the proposed procedure 
and indicate the speed with which the calculations may be per- 
formed. 


Cost-effective visibility-based design procedures for 
ome office lighting. Clear, R.; Berman, S. (Univ of Calif, 
Berkeley, USA). Journal of the Tlluminating Engineering So- 
ciety; 10: No. 4, 228-236(Jul 1981). 

General office lighting visibility specifications were analyzed 
with respect to optimization of cost effectiveness. Cost effectiveness 
is a function of visual performance, not visibility per se. It was 
found that the present procedures which utilize ESI are not readily 
adaptable to cost optimization calculations. An alternative proce- 
dure using log V1 is presented which appears suitable for this use. 
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A sample calculation of net benefits versus light level is presented. 
For the same calculation the net benefits from visibility saturate at 
lower levels of visibility than are normally prescribed for office en- 
vironments. 


3202 Transportation 
REFER ALSO TO CITATION(S) 5336 


5505 (DOE/CS/50048—T1) Alternative Fuels for 
Medium-Speed Diesel Engines (AFFMSDE) Project: a base- 
line program planning concept for review and revision. Final 
report. (E:F Technology, Inc., St. Johns, MI (USA)). Jun 
1982. Contract AC02- 81CS50048. 43p. NTIS, PC A03/MF 
A01. Order Number DE83002565. 

Portions of document are illegible. 

The purpose of this document is to provide some suggestions 
and recommendations for the long-term continuation of the Alter- 
native Fuels for Medium Speed Diesel Engines (AFFMSDE) Pro- 
gram as program support transitions from government to industry. 
This program was initially funded by the Non-Highway Transpor- 
tation Systems Branch of the US DOE in 1978 to identify means of 
conserving railway-used petroleum resources through the use of pe- 
troleum-based fuels with properties deviating significantly from 
conventional specification diesel fuels and/or through the use of 
fossil fuels not derived from petroleum. In 1979, the Federal Rail- 
road Administration of the US Department of Transportation 
(DOT/FRA) and the Association of American Railroads (AAR) 
joined the program effort providing additional financial support. 
‘Continuing funding support of the AFFMSDE Program by DOE 
and DOT/FRA is being curtailed. The program will be continued 
by the AAR and its member lines. The Multi-Year approach to 
Program Management Planning presented here is a suggested base- 
line concept. If it is subjected to review, revision, and expansion in 
detail by all program participants, it might provide some assistance 
in developing long-term, planned, support, and continuity of man- 
agement that programs of this type require. (LCL) 


5506 (NP—2750764) Transportation costs in Denmark - 
globally considered. Elbek, B. (Asfaltindustrien, Hvidovre 
(Denmark)). 1982. 42p. (In Danish). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82750764. 

In Denmark the municipal transportation sector has been 
radically increased after oil crisis in 1973. Socioeconomic develop- 
ments in wages policy and fuel prices result in very expensive col- 
lective transport means even when compared to heavily taxed pri- 
vate cars in Denmark. The relatively loose urban structure with 
spread suburbs creates a necessicity of private cars, lack of the 
latter introduces disturbances in employment and inflexibility of 
labour supply. No considerable energy conservation is achieved 
through suppression of the private car use. 


5507 Reduction of the fuel consumption of a truck by 
reforming the goods transport body. Alppivuori, K.; Hilska, 
L. Espoo, Finland; Valtion Teknillinen Tutkimuskeskus 
(1982). 27p. (In Finnish). (WTT-TIED—91). 

The aerodynamics of the test trucks were improved by using 
information gained from scale model wind tunnel tests made at the 
Ship Laboratory of Technical Research Centre of Finland (VTT). 
Five different shapes of goods transport bodies were tried. The 
study was carried out by following the fuel consumption of the test 
vehicles while the goods transport body shape was constantly 
changed. The study lasted one year. The test vehicles were three 
similar trucks, which carry mail regularly between Helsinki and 
Rovaniemi. The total mileage of the test vehicles during the study 
period was 550 000 kilometres. It was observed that the use of re- 
formed goods transport bodies decreased the coefficient of aerody- 
namic resistance by 5.4...7.9%, while the fuel consumption was de- 
creased by 2.5...5.3%. 


5508 Transportation Energy Data Book. Sixth edition. 
Kulp, G.; Holcomb, M.C. Park Ridge, NJ; Noyes Data 
Corporation (1982). 205p. (ORNL—5883). Contract W- 
7405-ENG-26. 

Designed for use as a desk-top reference, the data book rep- 
resents an assembly and display of statistics that characterize trans- 
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portation activity and presents data on other factors that influence 
transportation energy use. The purpose of this publication is to 
present a large amount of relevant data in an easily retrievable and 
usable format with the statistical data shown in the form of tables 
and graphs. Each of the major transportation modes (highway, air, 
water, rail, and pipeline) is treated separately, and aggregate energy 
use and energy supply data for all modes are presented. The high- 
way mode, accounting for over 77% of total transportation energy 
consumption, is dealt with. Topics in this include vehicle stock 
characteristics, fuel efficiency, household vehicle ownership and 
use, fleet automobiles, buses, and trucks. Data are presented on 
each of the nonhighway modes: air, water, pipeline, and rail, re- 
spectively. Trends in vehicle and engine characteristics related to 
fuel economy are summarized. Emphasis is placed on vehicles and 
engines for highway use. 


5509 Forecasting the cost of energy conservation in the 
transportation sector. Lakhani, H.G. Applied Energy; 9: No. 
2, 139-151(Oct 1981). 

Attempts are made to estimate and forecast the cost of 
energy conservation in the transportation sector to the year 2000. It 
stipulates conservation as a depleting resource industry so that the 
costs tend to increase as additional quantities of energy are con- 

served. The regressions of annual costs on corresponding annual 
quantities of conservation have a good fit and positive and statisti- 
cally significant coefficients. Hence the theory of energy conserva- 
tion as a depleting resource industry or that of increasing cost is 
vindicated. The elasticity of cost with respect to conservation is 
1.12 so that an increase in conservation by 1 per cent tends to in- 
crease cost by 1.12 per cent. 7 refs. 
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REFER ALSO TO CITATION(S) 3996, 3997, 3999, 4000, 4002, 4003, 4005, 
4006, 4008, 4012, 4013, 4015, 4016, 4017, 4067, 4158, 4654, 4666, 5293, 5295, 
an = 5337, 5338, 5360, 5542, 5542, 5543, 5579, 5581, 5581, 5803, 5843, 


5510 (BMFT-FB-T—82-129) Adsorption-type water 
chiller fired directly by waste heat. Sauer, K.L.; Kalwar, K. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Aug 1982. 89p. (In German). NTIS (US 
Sales Only), PC AO5/MF A0Ol. Order Number 
DE82751104. 

Possible applications of an absorption-type water chiller, 
using heat or process heat as driving element which is delivered to 
the process, working place, or other regions again as cooling; re- 
search in extrusion-lining machines for using the process waste heat 
as driving element for an absorption-type water chiller for cooling; 
and recirculation of waste heat into the raw material within a 
bubble-foil extrusion system are studied. The study shows that it is 
possible to use between 10 and 25% energy of the waste heat of the 
machinery equipment. It is practicable in certain production proc- 
esses to separate solvents from the process and thus reduce air pol- 
lution. Research shows that the use of absorption-type water 
chillers for low-temperature heating systems is practicable. Exact 
considerations have still to be made regarding the optimization of 
efficiency of the plastics manufacturing machine. The machines 
now applied do not - or only with very extensive conversions - 
give the possibility of collecting the waste heat. 


5511 (BMFT-FB-T—82-135) Utilization of the waste 
heat of a steelwork. Kaier, U.; Breymayer, W. (Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Aug 1982. 159p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE82751113. 

Using either the example of the Siemens-Martin-Furnaces, or 
the example of new plants of the Hoesch Werke AG, which still 
have to be built, it shall be investigated in how far it is possible to 
utilize the waste heat of steelworks for heating present and future 
housing estates of Dortmund. Furthermore it shall be found out to 
what extent waste heat from such a high waste gas temperature can 
be utilized for the production of high pressure steam. This high 
pressure steam shall be used for the production of electric current 
and heat. 2. Result: The heat density of residential areas is over the 
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statistical empirical value, power can be fed into the net, environ- 
mental burdens can be reduced and primary sources of energy 
saved. Oilfuel is necessary for ignition. Heat transport losses caused 
by the process of heat consumption must be replaced. The estab- 
lishment of heating prices will depend on the market prices of that 
time. Industrial reorganisation in Dortmund does not allow at pres- 
ent realization of the project. Transfer of the outcome to similar 
projects is therefore not possible. 


5512 (CONF-8003183—, pp vp) Metal recovery in the 
electroplating industry. Sutter, H. 1981. (In German). NTIS 
(US Sales Only), PC A99/MF AOl1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The electroplating industry still uses processes that result in 
concentrates and waste water containing metals. Their decontami- 
nation and neutralisation leads to metal containing sludges that 
have to be deposited at special dumps due to their high toxic 
values. Two different methods can be applied to salvage metal in 
the electroplating industrie: The sludge containing metals is treated 
metallurgically in a central plant in order to recover the metals. 
The electroplating plants can use technologies that enable a direct 
recovery of the metals and thus prevent the production of sludge 
with a metal content. At the same time these technologies lead to a 
reduction of the waste water content. Developments in both these 
areas are discussed with respect to the technical, organisational and 
economic aspects. 


5513 (CONF-8110137—4) Economic metal recovery 
from fly ash. Gilliam, T.M.; Canon, R.M.; Egan, B.Z.; 
Kelmers, A.D.; Seeley, F.G.; Watson, J.S. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
15p. NTIS, PC A02/MF A0O1. Order Number DE83001929. 

From Symposium on resource recovery and environmental 
issues of industrial solid wastes; Gatlinburg, TN, USA (28 Oct 
1981). 

, Although most coal combustion ash produced in the United 
States is discarded as a waste (>52 million metric tons per year), 
results are presented to show that fly ash can be an economical 
source of Al,O3, Fe2Os, and possibly several other metals, many of 
which are presently being imported. Although several metal recov- 
ery processes were studied, only the two of greatest economic po- 
tential and widest applicability were given detailed economic evalu- 
ation; the direct acid leach of ash with HCl (a minimum treatment 
process) and a pressure digestion-acid leach (a maximum recovery 
process). Results show that both methods can remove from fly ash 
all metals that would otherwise be available for release to the envi- 
ronment after disposal and that a major portion of the leached 
metals can be separated in saleable form. Economic analyses indi- 
cate that the direct acid leach process is most attractive. A capital 
investment of $38.2 million will be required to handle 9.07 x 105 
metric tons (dry basis of ash per year, producing a net yearly cash 
flow of $15.2 million. Additional economic benefits will result from 
the recovery of these metals through elimination of the higher ash 
disposal costs that may be required for fly ash containing trace 
metals. National benefits will also result from reduced importation 
of metals and ores. 


5514 (DOE/CS/40159—T1) Environmental development 
plan for industrial programs, 1982. (Centec Corp., Reston, 
VA (USA)). 30 Sep 1982. Contract AC01-79CS40159. 162p. 
NTIS, PC A08/MF A0O1. Order Number DE83001290. 

Portions of document are illegible. 

This is the fourth annual update of the Environmental De- 
velopment Plan (EDP) for the DOE Office of Industrial Programs 
(IP) It identifies the ecosystem, resource, physical environment, 
health, safety, and socioeconomic concerns associated with 58 of 
the projects that comprise the IP programs. This EDP presents a 
research-and-assessment plan for resolving any potentially adverse 
environmental concerns stemming from these projects. The Office 
of Industrial Programs comprises six branches: Advanced Concen- 
tration and Evaporation Branch; Advanced Extraction, Reduction, 
and Melting Branch; Energy Cascading Branch; Integrated Energy 
System Branch; Waste Energy Recovery Branch; and Waste Prod- 
ucts Utilization Branch. The projects of each of these branches are 
described in detail, along with environmental concerns and research 
needs related to those projects. (MHR). 
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5515 (DOE/CS/40263—TS5) Energy conservation in 
citrus processing. Final project report. Leo, M.A.; Lari, R.1; 
Moore, N.R.; Broussard, M.R.; Gyamfi, M. (Sunkist Grow- 
ers, Inc., Ontario, CA (USA); Jet Propulsion Lab., Pasade- 
na, CA (USA)). Nov 1981. Contract AC03-79CS40263. 
168p. NTIS, PC A08/MF AOl. Order Number 
DE83002466. 

Portions of document are illegible. 

Alternative energy conserving systems for use in citrus proc- 
essing plants were synthesized and evaluated in terms of energy 
savings and economic return. The energy intensive operations that 
are carried out in citrus processing plants include conveying and 
extraction, concentration, peel drying, refrigeration, and pasteuriza- 
tion. The alternative energy conserving systems are synthesized 
from components and subsystems that are arranged to make use of 
energy cascading and thermodynamic regeneration to reduce the 
overall energy usage. System requirements such as air pollution 
rules and plant processing load cycles, a characterization of major 
operations, description of alternative system concepts, and the eval- 
uation of alternative systems in terms of economic parameters and 
energy usage are identified. 


5516 (DOE/CS/40325—T1-Vol.1) Energy efficiency of 
industrial heating equipment. Final report. (Kearney (A.T.), 
Inc., Chicago, IL (USA)). [nd]. Contract AC01-80CS40325. 
112p. NTIS (US Sales Only). Order Number DE83000240. 

Portions of document are illegible. 

Four classes of equipment are addressed: furnaces, ovens, 
kilns, and dryers. Four aspects of industrial heating equipment are 
evaluated: test standards analysis, efficiency evaluation, marketing 
characterization, and conservation potential. 


5517 (DOE/CS/40325—T1-Vol.2) Energy efficiency of 
industrial steam boilers. Final report. Taback, H.T.; Macko, 
J.F.; Thompson, R.E. (KVB, Inc., Irvine, CA (USA)). Jul 
1982. Contract AC01-80CS40325. 418p. NTIS (US Sales 
Only). Order Number DE83000293. 

The objective of this industrial boiler study was to develop a 
definitive information base for an energy conservation assessment 
that included: (1) identification of classes of boilers which offer sig- 
nificant conservation potential; (2) an assessment of the feasibility of 
improving boiler performance measurement standards for efficiency 
in fuel use; (3) an understanding of the effect of boiler efficiency on 
market forces relative to boiler sales and usage; and (4) evaluation 
of certain policy and equipment options with respect to their 
energy conservation potential; their economic, technical and materi- 
als feasibility; and their workability in terms of implementation. The 
study covered industrial boilers in the range of 10 to 500,000 Ib 
steam/hr. The engineering factors involved in boiler design and op- 
eration which affect efficiency were characterized by boiler type 
for boilers currently produced. For established classes of boilers, 
current practices in boiler performance measurement and test pro- 
cedures used by manufacturers and industrial end-users were evalu- 
ated. Recent developments in boiler efficiency improvement equip- 
ment were reviewed for a range of boiler classifications. Finally, 
the efficiency levels which best characterize boiler classes and fuels 
were tabulated along with efficiency trends attributable to installa- 
tion and operation of the boilers. 


5518 (DOE/CS/60012—T2) Industrial cogeneration in 
South Carolina: your plant's potential. (South Carolina 
Governor’s Div. of Energy Resources, Columbia (USA)). 
1982. Contract FG44-77CS60012. 153p. NTIS, PC A08/MF 
AO1l. Order Number DE83002119. 

Portions of document are illegible. 

This manual is intended to help in evaluating cogeneration 
opportunities on a cost-effectiveness basis. Some of the major con- 
cepts involved in cogeneration are set forth, and technical terms are 
defined. An overview is provided of cogeneration potential in 
South Carolina, and the types of industries with characteristics fa- 
vorable to cogeneration applications are discussed. Major condi- 
tions under which cogeneration may be feasible are summarized. 
Basic information needed to understand federal and state regula- 
tions pertaining to cogeneration is provided, and procedures relat- 
ing to necessary permits or other applications are provided. Work- 
sheets are provided for plants with steam demands greater than and 
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less than 100,000 pounds per hour, respectively, to enable a plant 
Operator or engineer to make preliminary calculations as to the 
feasibility of cogeneration. Sample calculations illustrate the use of 
the worksheets. (LEW) 


(DOE/ET/20651—T1) Use of wood in lieu of oil 

burning industries in the United States. Eggers, A.J. 

Jr. (RANN, Inc., Palo Alto, CA (USA)). 7 Nov 1980. Con- 

tract AC03-80ET20651. 25p. NTIS, PC A02/MF AOI1. 
Order Number DE83001377. 

Issues which must be resolved in achieving large scale con- 
versions of fuel burning industries (FBI's) from the use of oil to 
wood fuel are addressed. Fuel supplies, the size and diversity of 
systems to be altered, and institutional factors are discussed. (MHR) 


5520 (DOE/RA/50318—1) Alternate fuels and energy 
sources for electric department: City of Tallahassee, Florida. 
ade oh aes of, FL (USA); Burns and McDonnell En- 
eas Kansas City, MO (USA)). Oct 1982. Con- 
1- 80RA 50318. 122p. NTIS, PC A06/MF AOl1. 

Order Number DE83001694. 

Portions of document are illegible. 

S are studies on alternate fuels, resource recovery 
systems, alternate energy sources, and system improvements possi- 
ble to reduce reliance of Tallahassee’s electric department on natu- 
ral gas and oil fuels. The existing electric system is briefly summa- 
rized as well as the projected loads and fuel consumption. Conven- 
tional fuels are discussed including coal and nuclear power. Renew- 
able nonconventional utility fuels considered include municipal 
solid waste, municipal sewage sludge, wood and other cellulosic 
materials, synthetic fuels, liquefaction of coal, gasification of coal, 
coal oil mixtures, nonconventional burning methods, and oil shale. 
Load management and fuel conservation are included, as are such 
alternate energy sources as solar, geothermal, and wind power. In- 
stallation of a new steam generator at a plant to burn solid fuel is 
discussed, as well as conversion of existing boilers and improve- 
ment of existing units. Generating units fired by renewable fuels are 
considered, along with central heating and cooling plant with co- 
generation. There is a comparison of a new coal-fired boiler’s eco- 
nomic feasibility with that of using a coal-oil mixture. (LEW) 


5521 (DOE/TIC—11431) Improved combustion of wood 
waste in industrial boilers. Technology applications manual; 
technology transfer. (CH2M Hill, Bellevue, WA (USA)). 
1982. Contract AC06-76RL01830. 36p. NTIS, PC A03/MF 
A01. Order Number DE81027633. 

To provide information on optimum design and operation of 
existing wood residue fired spreader-stoker boilers, research was 
conducted on a pilot-scale spreader-stoker boiler. Wood waste com- 
bustion was investigated as a function of fuel size, moisture content, 
species, air:fuel ratios, and type of equipment used. Data collected 
from the test facility show that distribution of combustion air to the 
combustion chamber is critical to efficient operation of boilers. The 
results indicate that more complete combustion of wood residue is 
possible when excess air is reduced significantly below commonly 
used levels, the underfire air supply is reduced, and overfire air is 
distributed uniformly over the grate surface. Proper air distribution 
can increase the combustion by 3 to 8 percent and reduce particu- 
late emissions by 20 to 30% below levels that occur at typical 
boiler operating conditions. Improved equipment and procedures 
for burning wood waste in industrial boilers were developed as a 
result of the tests. These improvements can be used in both existing 
and new boilers. An economic analysis showed that the improve- 
ments can be economically desirable both for retrofit of existing 
wood fired boilers and for incorporation in new boilers. (LEW) 


5522 (EPRI-EM—2700) Assessment of utility impact of 
electrification in the US chemical industry. Reis, H.C.; Kino- 
shita, K. (SRI International, Menlo Park, CA (USA)). Oct 
1982. 127p. NTIS, PC AO7/MF AOl. Order Number 
DE83900577. 

The objective of this study was to assess the possible impact 
on the utility industry of electroorganic processes that might be 
used in the period to 1995 instead of conventional chemical proc- 
esses. A search of the literature turned up 27 potential candidates 
with a minimum US production of 10 million pounds in 1980. Nine 
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of these compounds were selected for more detailed consideration. 
Demand and capacity projections were made to establish the need 
for new plants in the period to 1995. The energy consumption per 
pound of product and the capacity deficit were used to project the 
possible base load power demand for each product. Technical and 
economic factors were next considered. Even with the incomplete 
data available on most of the electroorganic processes, it is clear 
that the ones considered cannot compete with chemical processes 
with the exception of adiponitrile and possible ethylene glycol. The 
production of acetylene from coal by an arc process, though not 
electrochemical, was included in this study. It is the only process 
considered that offers the possibility of a large base-load power 
demand for a single plant and economic viability. This study shows 
that electroorganic processes are in an early stage of development. 
A detailed consideration of some processes to see what improve- 
ments might be made by the application of creative electroorganic 
and process engineering could serve as guidelines for future re- 
search and development which may have a favorable impact on the 
electric utility industry in the future. 


5523 (EUR—7161-FR) Possible recovery of lost heat in 
thermal installations. Applications to classic coking plants. 
Final report. Busso, R.H.; Tribodet, P. (Centre d’Etudes et 
Recherches des Charbonnages de France (CERCHAR), 
Verneuil-en-Halatte). 1981. 78p. (In French). European 
Community Information Service, 2100 M St., N.W., Wash- 
ington, DC 20037. 

A study is made of energy consumption and loss in coking 
plants and the recovery of distillation gas heat, both theoretical and 
experimental. The experimental studies indicate the potential of 
economizing in energy consumption is high in a heat exchange pilot 
installed at the vent of the plant to capture superheated vapors and 
heat from distillation gases. 


5524 (IVL-B—631) Working environment in small 
wood-working factories. Literature survey, working environ- 
ment problems, suggested measures, need for research and de- 
velopment. Antonsson, A.B. (Swedish Water and Air Pollu- 
tion Research Lab., Stockholm). Sep 1981. 34p. (In Swed- 
ish). NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE82750815. 

Twelve wood-working factories with less than 50 employees 
have been studied. Working environment problems concerning 
chemical health hazards, noise, ergonomics, lighting, ventilation 
and climate are described. Simple measures to be taken for improv- 
ing the working environment are suggested. The need for informa- 
tion on ventilation, reduction of noise and on the use of technical 
protection on the machines is pointed out. The following areas are 
proposed for future research and development: 1. localized ventila- 
tion for portable machines, 2. research concerning the association 
between inhalation of wooden dust and frequency of cancer of the 
lung, 3. a survey of the chemicals and products used and their 
health hazards, 4. control of the purity of recirculated air, 5. re- 
search concerning further methods to reduce noise from wood- 
working machines. 


5525 (IVL-B—633) Anaerobic purification. Progress 
report. Norrman, J. (Swedish Water and Air Pollution Re- 
search Lab., Stockholm). Oct 1981. 62p. (In Swedish). 
NTIS (US Sales Only), PC A04/MF AOl. Order Number 
DE82750822. 

The technique, applications, economy and the potential of 
the development of anaerobic purification are reviewed. The anaer- 
obic treatment is saving energy and is ecologically suitable due to 
the recirculation of nutrients and the conversion of organic sub- 
stances. The anaerobic treatment is used for sludge digestion at mu- 
nicipal purification plants, for the production of biogas and for the 
treatment of waste water from food and fermentation industry. Aer- 
obic and anaerobic purification methods are complementary. The 
treatment of waste water can be made profitable. 
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5526 (NP—2750744) Energy analysis of slaughterhouse 
industry. Report. (J.G. Hvirvelkar Raadgivende Ingenioerer, 
Odense (Denmark)). Oct 1981. 53p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82750744. 

An energy analysis of a slaughter-house complex is accom- 
plished by means of two basic energy models and computerized 
calculations. Energy saving measures can be introduced on basis of 
measurements of power supplies, steam consumption, refrigeration 
systems etc. Waste heat can be utilized, cheaper fuels can substitute 
fuel oil (p.e. coal, straw or natural gas). 


5527 (NP—2750767) Energy analysis of swine-slaugh- 
terhouse industry. (Slagteriernes Forskningsinstitut, Roskilde 
k)). Mar 1982. 369p. (In Danish). NTIS (US Sales 
Only), PC Al6/MF A01. Order Number DE82750767. 
Swine-slaughtering industry has introduced a detailed hand- 
book of energy conservation in slaughterhouses based on analysis of 
energy consumption in single operations. Accurate information 
about fuel consumption, possible heat losses for every step in proc- 
essing, ways to utilize waste heat, more efficient boilers and refrig- 
erators contributes to energy conservation, to profitability of meat 
industry and to oil substitution by cheaper easily available fuels. 


5528 (NP—2750768) Energy analysis for swine-slaugh- 
ter industry. Dynamic survey models. Rasmussen, H.C. 
(Odense Univ. (Denmark)). Mar 1982. 150p. (In Danish). 
NTIS (US Sales Only), PC AO7/MF AO1. Order Number 
DE82750768. 

Slaughterhouses are subjected to energy analysis in order to 
find processes and activities where energy can be saved. In 1980 in 
a chosen model slaughterhouse per one slaughtered swine there 
were used 12,4 kWh el power, 2,1 kg fuel oil and 0,81 gas oil. By 
means of a computerized survey model of a 24 hours operating shift 
of slaughter-plant, these used quantities are distributed over single 
processes and energy saving possibilities are indicated. 


5529 (NP—3900200) Evaluation of alternatives to open 
burning of forest and agricultural residues (other than rice 
straw) in California. Eakin, D.E.; Clark, M.A.; Smith, W.F. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Sep 1982. 198p. NTIS, PC A09/MF A0O1. Order Number 
DE83900200. 

The purpose of this project was to assess the technical and 
economic merits of alternatives to open burning of forest and agri- 
cultural residues in California. Residues included in this evaluation 
were wood wastes from trees, vines, and bushes; waste from fruit 
and nut crops; and wastes from field crops other than rice. Alterna- 
tive conversions evaluated were livestock feed, fiberboard, paper, 
hydromulch, energy products, chemicals, compost, and controlled 
burning. This project evaluated the major factors affecting conver- 
sion of residues including the identification of the quantity of resi- 
due being burned, assessment of harvesting and storage methods, 
evaluation of product markets, evaluation of the impacts on farming 
and forestry practices, and assessment of the technical and econom- 
ic feasibility of the conversion processes. Based on a set of criteria 
that were developed to reflect these issues, the conversion process- 
es were rank-ordered. For woody residues (forest and orchard), the 
best options were ascertained to be large sale combustion, fiber- 
board, pulp and paper, small scale combustion, methanol, and com- 
posting. For field crop residues, the best options were small scale 
combustion, large scale combustion, composting, hydromulch, feed 
production, and anaerobic digestion. 


5530 (NP—3900220) Possibilities of energy conservation 
in aluminium production processes in older plants. Kipping, 
D. (Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Fakultaet fuer Bergbau, Huettenwesen und 
Maschinenwesen). 9 Jul 1980. 138p. (In German). NTIS (US 
Sales Only), PC A0O7/MF AOl. Order Number 
DE83900220. 

Thesis. 

Measurements and evaluations of energy balances of real 
production systems have been carried out in the Lippewerk 
Luenen/Westphalia of Messrs. Vereinigte Aluminium-Werke AG 
with the aim of obtaining generally valid information for the alu- 
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minium industry. Investigations have been carried out in various 
tube reactors, in a rotary calcining kiln, in the power plant, in the 
condensing system, and in the foundry. On the basis of these data, 
energy consumption and utilisation could be determined over 
longer periods of time. To get a better picture, the data are present- 
ed in the form of Sankey diagrams. Various possibilities of heat re- 
covery have been investigated. Large-scale heat recovery systems 
or interconnected systems are not profitable at the moment. Energy 
conservation is possible only by optimisation of the individual proc- 
ess steps. This is illustrated by various examples. 


5531 (NZERDC—73) Economic analysis of the potential 
for using heat from thermal power stations in New Zealand. 
Robinson, P.J. (New Zealand Energy Research and Devel- 
opment Committee, Auckland). Feb 1982. 80p. NTIS (US 
Sales Only), PC AOS/MF AOl. Order Number 
DE83900213. 

Portions of document are illegible. 

The state of the art of waste heat utilization throughout the 
world is briefly reviewed. The possibilities and the economics of 
possible waste heat utilization schemes under New Zealand condi- 
tions are determined. These uses include thermal aquaculture and 
agriculture and district and process heat reticulation. Other miscel- 
laneous uses that are briefly mentioned include desalination plants, 
superheating geothermal steam with gas turbine exhausts, waste 
water treatment, sea chemicals complex, electricity generation from 
waste heat, and urban vehicle power. (LEW) 


5532 (NZERDC-P—64) New Zealand boiler stock. 
Burton, B.; Jackson, L. (New Zealand Energy Research and 
Development Committee, Auckland). Jul 1982. 109p. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE83900321. 

After brief descriptions of information sources on energy- 
using equipment and assessments of their usefulness, the records on 
steam boilers held by the Ministry of Transport are discussed in 
detail, and the data which were extracted from them are reviewed. 
The data are then analyzed at the national level, and regional pat- 
terns are explored. The analysis is intended primarily as an intro- 
duction to the main characteristics of the boiler stock; however, it 
also indicates how the information gathered might be used. Finally, 
some recommendations are made for the maintenance and up-dating 
of steam boiler records as a source of information on energy 
demand. (LEW) 


5533 (ORNL/TM—8429) Thermal analysis and air 
leakage evaluation of a typical container-glass furnace regen- 
erator with a Brayton cycle heat recovery system. Llewellyn, 
G.H.; Wei, G.C. (Oak Ridge National Lab., TN (USA)). 
Nov 1982. Contract W-7405-ENG-26. 75p. NTIS, PC A05/ 
MF AOl1. Order Number DE83002591. 

Portions of document are illegible. 

A thermal analysis was performed on a typical container- 
glass furnace regenerator model with a transient heat conduction 
computer program (HEATING6). The boundary conditions for the 
two-dimensional checker model were obtained from the Glass Fur- 
nace and Regenerator Thermal Analysis Computer Program 
(GFURN). The objective of these studies was to verify the capabil- 
ity of typical checker bricks for service in a glass furnace regenera- 
tor with air preheat associated with a Brayton cycle heat recovery 
system and to determine the effects of air leakage on the system 
performance. Preliminary calculations indicated that refractory 
brick upgrading would not be required, although the bricks will be 
operating at elevated temperatures but well within the allowable 
temperature ranges. The effects of air leakage in the regenerator, 
flue, and reversing valve on Brayton cycle heat recovery were 
evaluated by experimental measurements of air infiltration profiles 
in two furnace systems, by obtaining data from glass manufacturers, 
and by computer simulation with GFURN program. Air infiltration 
in the regenerator typically ranges from 10 to 45%, and air leakage 
in the reversing valve ranges from 3 to 20%, depending on the op- 
erating characteristics, quality of maintenance, and age of the fur- 
nace system. The power output of a properly designed Brayton 
system is relatively insensitive to air infiltration in a typical glass 
furnace exhaust system having a total leakage of no more than 
55%. 
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5534 pattie om gael ge ek gener sangeet 
lean concrete roadbases. part 1. laboratory studies. Franklin, 
R.E.; Gibbs, W.E.; Sherwood, P.T. (Transport and Road 
Research Lab., Crowthorne (UK)). [nd]. 37p. (TRRL-SUP- 
PLEMENTARY—736). NTIS, PC A03/ME AOI 

This report describes the first part of a series a investiga- 
tions to assess the potentialities of PFA for improving the proper- 
ties of lean concrete roadbases. The work showed that by adjusting 
the proportions of PFA, cement and water an ash-modified lean 
concrete can be produced that will have strength properties compa- 
rable with those of normal lean concrete at any given age. Howev- 
er, the addition of PFA modifies the rate of gain of strength so that 
an ash-modified lean concrete does not completely emulate the 
properties of normal lean concrete. In general the addition of ash 
leads to lower early strengths and higher long term strengths than 
are obtained with normal lean concrete. 


(PNL—3930) Potential cost savings from invest- 
am in energy-conserving irrigation systems. Patton, W.P.; 
Wilfert, G.L.; Harrer, B.J.; Clark, M.A.; Sherman, K.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Oct 1982. 
Contract AC06-76RL01830. 194p. NTIS, PC A09/MF AOI. 
Order Number DE83001799. 

A comparative analysis is presented of the levelized costs of 
selected irrigation systems, with an emphasis on the costs and bene- 
fits of energy savings. The net economic benefits are evaluated, 
measured as energy cost savings minus additional capital and oper- 
ating costs, of some energy-conserving systems. Energy use in irri- 
gation and descriptions of both the conventional and the energy- 
saving technologies involved in the analysis are discussed. The ap- 
proach used in the analysis is outlined, and comparative analysis re- 
sults are discussed. Detailed cost information is presented by state. 
(LEW) 


5536 (PNL—4412) Performance and market evaluation 
of the bladeless turbine. Garrett-Price, B.A.; Barnhart, J.S.; 
Eschbach, E.J. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1982. Contract AC06-76RL01830. 140p. NTIS, 
PC A07/MF AO1. Order Number DE83001798. 

Portions of document are illegible. 

The three-inch diameter prototype bladeless turbine was 
tested with air over a range of inlet pressures from 20 to 100 psia 
and speeds of 10, 20, 30 and 40 thousand rpm. The peak efficiency 
of 22.5 percent was recorded at a pressure of 98 psia and a speed of 
40,000 rpm. Efficiency increased slightly with speed and inlet pres- 
sure over the range of test conditions. The test program was some- 
what hindered by mechanical failures. The turbine bearings in par- 
ticular were unreliable, with two instances of outright failure and 
numerous cases of erratic performance. A model of the bladeless 
turbine was developed to aid in interpreting the experimental re- 
sults. A macroscopic approach, incorporating several favorable as- 
sumptions, was taken to place a reasonable upper bound on turbine 
efficiency. The model analytically examines the flow through the 
air inlet nozzles and the interaction between the fluid jet and the 
turbine blades. The analysis indicates that the maximum possible ef- 
ficiency of a tangential flow turbine with straight axial blades is 50 
percent. This is a direct consequence of turning the fluid only 90 
degrees relative to the turbine blade. The adoption of the bladeless 
turbine as the expander in an Organic Rankine Cycle (ORC) will 
depend to a great extent on the efficiency of the turbine. The 
market potential for ORC technology will also impact the adoption 
of the bladeless turbine. Other expanders have demonstrated effi- 
ciencies of 60 to 80% in ORC systems. The Gamell turbine had a 
peak test efficiency of 22.5% and a maximum theoretical efficiency 
of 50%. Costs of the turbine are highly uncertain, relying to a great 
extent on cost reductions achieved through quantity production and 
through learning. 


(PNL-SA—9866) Energy use in irrigation and the 
potential for energy savings by application of energy-saving 
technologies. Clark, M.A.; Patton, W.P.; Wilfert, G.L. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1981. 
Contract AC06-76RL01830. 12p. (CONF-8109187—1). 
NTIS, PC A02/MF A0O1. Order Number DE83002030. 

From American Society of Agricultural Engineers regional 
meeting; Edmonton, CA, USA (4 Sep 1981). 
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The findings of a study to assess the cost saving and market 
penetration of the energy conserving technologies are reported. 
The study of the potential for saving energy in irrigation covered 
the following field projects: low-pressure center pivot sprinklers, 


scheduling. The total quantity of energy consumed annually by irri- 
gated agriculture and the potential for energy savings are discussed. 


5538 seme Mechanical compression of a 
applied to in the chemical industry. Leleu, R. 
(Overseas Relations Branch Translation Service, London 
(UK)). Sep 1982. Translation source information not availa- 
ble . 18p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE83900431. 

As a result of recent changes in energy costs, evaporators 
employing mechanical compression of vapor, which were regarded 
as a luxury just five years ago, have now become competitive. 
Comparison with multiple-effect evaporators demonstrates the ad- 
vantages of this process from the energy standpoint. It is shown 
how the KESTNER Company has overcome the difficulties en- 
countered in particular applications in the chemical industry, and 
some recommendations are given on the operating conditions of the 
vapor compressor. 


5539 (OA-tr—1862) Application of heat pumps in high- 
capacity distillation columns. Chaussard, R. (Overseas Rela- 
tions Branch Translation Service, London (UK)). Sep 1982. 
Translation of Comite Francais d’Electrothermie Versailles 
symposium Paper II 8, April 1977. 16p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE83900430. 

Portions of document are illegible. 

Distillation columns represent a type of equipment for which 
priority must be given to energy saving measures. Several hundred 
are currently in use, nearly all of them incurring quite large energy 
losses. Two columns in a chemical products plant and one in an oil 
refinery are described and it is explained how savings in primary 
energy can be made and the capital costs reduced. 


Thermal energy recovery for deep mines. Thimons, 
ED. (US Bureau of Mines, Pittsburgh, PA); Torbin, R.N. 
pp 7p, Paper 11 of Eighty-seventh Northwest Mining Asso- 
ciation meeting. Spokane, WA; Northwest Mining Associ- 
ation (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

A program to investigate and evaluate commercially availa- 
ble means of energy recovery for the deep mining industry is de- 
scribed. The intent is to generate power from the large quantities of 
water carried down long vertical pipelines for use for refrigeration 
systems for deep mine air conditioning. 
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=— ALSO TO CITATION(S) 4158, 4949, 5011, 5263, 5324, 5326, 5465, 
563. 


5541 (BMFT-FB-T—82-090) Development of a — 
ing model (COMPUTER PROGRAM) for comparing the 
economics of various waste treatment technologies. Stritzke, 
J. (Bundesministerium fuer Forschung ae 
Bonn (Germany, F.R.)). Jun 1982. 136p. (In German). 

(US Sales Only), PC A0O7/MF AOl. Order Number 
DE82750917. 

The above-mentioned computer program analyses and com- 
pares the economics of alternative plannings in terms of investment 
and operation costs. Including possible profits (e.g. from reselling 
separated materials) an aid for the investor's decision is. Further- 
more, the program calculates the necessary minimum fees. Different 
financing models (e.g. conventional financing, financing by funds 
and so on) are taken into consideration to find an optimum solution. 
Because of the systematics of given structures of the project and 
the related costs it is possible to control the procedure during the 
ordering and building phases for the following purposes: Control- 
ling the project’s cost by comparing the nominal to the actual state. 
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Calculating the factual final costs by projecting them on the basis 
of the escalator clause and by calculating the flow-off of capital. 


5542 (CONF-8003183—, pp vp) Energy economy and 
energy conservation in sewage treatment plants. Ritter, K. 
1981. (In German). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 


sludge and waste; Essen, F.R. Germany (5 Mar 1980). 
Due to the decrease in energy resources, the Federal Repub- 


lic of Germany is engaged in an effort to economize on primary 
energy. This can be achieved on the one hand through economical 
use of energy and on the other through increased use of hitherto 
neglected energy sources. For waste water clarification plants the 
following possibilities of energy conservation are to be considered: 
Clarification plants use a considerable amount of electrical energy 
in order to optimise the clarification process. Here the aim of 
energy conservation should be to minimise the energy consumption 
without reducing the clarification efficiency. Waste water contains 
in the form of waste heat 10-15% of the energy consumed in house- 
holds. Furthermore waste heat is also generated in clarification 
plants during waste water and sludge treatment. Through employ- 
ment Of suitable measures this waste energy can be elevated to dif- 
ferent levels and used again. The gases produced during the diges- 
tion process should increasingly be used (also the smaller quantities) 
for production of electricity and heat. The possibilities and limits of 
energy extraction from waste water are discussed. The possible use 
of new technologies such as heat pumps and cogeneration systems 
in clarification plants is illustrated by the example of a clarification 
plant for 500 000 population equivalents. 


5543 (CONF-8003183—, pp vp) Effects of size and 
load variations of mechanical-biological sewage treatment 
plant on the economy of energy recovery. Haendel, H. 1981. 
(In German). NTIS (US Sales Only), PC A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

An investigation on the economic conditions under which 
energy recovery via production of clarifier gas in mechanical-bio- 
logical clarifiers is feasible, requires the knowledge of all factors 
that generate costs. Since these influences differ according to area 
and state, each case has to be considered separately. The method of 
quick collection of the necessary data is discussed, so that one can 
obtain comparable values. It is shown that the load fluctuations are 
just as important as the size of the clarification plant. 


5544 (CONF-8003183—, pp vp) Fundamentals of mi- 
crobiological energy conversion. Mudrack, K. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Microorganisms meet their energy needs by conversion of 
high-energy organic substances to low-energy organic or inorganic 
endproducts. Part of the energy thus set free is stored by the cell in 
the form of ATP, the rest being lost as heat. The course taken by 
the energy content in glucose during aerobic and anaerobic degra- 
dation is discussed. This results in the following suggestions for 
waste water practice: The end products at aerobic degradation are 
on a lower energy level than those of, anaerobic degradation, i.e. in 
aerobic degradation the process heat can be utilized, so that exten- 
sive mineralizing of the substrates is possible. The ‘end-products’ of 
anaerobic degradation are still rich in energy so that they can be 
used as nutrients for other organisms. 


5545 (CONF-8003183—, pp vp) Energy minimisation 
as a result of A-B treatment. Gethke, H.G. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The The specific oxygen demand of the A-B-treatment will be as- 
certained by generally known methods. The highest energy saving 
will be achieved if, with a high sludge loading in the first aeration 
step a high efficiency is possible. A-B-treatment has definetely the 
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lowest oxygen demand as compared with other sludge aeration 
processes. In order to prove the calculated values, investigations to 
minimize the energy were accomplished in semi-technical and tech- 
nical-scale pilot plants. The result of the sewage treatment plant 
‘Herringer Bach’ was as follows: besides the effect of saving energy 
relating to the high loaded first aeration step, higher efficiency and 
better cracking were observed. If there is a high loaded stage in 
direct comparison with aerobic and facultative anaerobic treatment, 
further remarkable energy savings could be measured during the 
facultative phase. These investigations have shown that with A-B- 
treatment the values of the minimum demands can be reached. An- 
other important result was a saving of volume and energy. 


5546 (CONF-8003183—, pp vp) Energy minimisation 
by an adsorption/trickling filter . Boehnke, B. 1981. 
(In German). NTIS (US Sales Only), PC A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Advanced waste water treatment is necessary in order to 
keep the water clean which, however, considering the conventional 
purification techniques, requires higher investment capital as well as 
higher specific energy consumption. Clarification processes must 
therefore be found or developed that on the other have a similarly 
high clarification effect as, for example, the stabilisation process or 
the partial stabilisation process with Bsub(TS)=0.10. Furthermore, 
the necessary process must be such that the least possible amount of 
the organic compounds in the waste water undergo aerobic degre- 
dation in the biological stage, the largest part being collected as 
sludge using adsorptive, resorptive or flocculative methods with the 
least possible use of chemical precipitation or flocculation agents. 
The specific area demand and the energy consumption of medium 
and large sized plants are being minimised as well as their purifica- 
tion efficiency optimised with the help of known clarification 
stages. For conventional clarification techniques, the proposed solu- 
tion is judged according to the area demand and the expected puri- 
fication efficiency. The addition of trickling filter stages, which un- 
fortunately are being constructed less frequently in the Federal Re- 
public of Germany, as well as the biocoenose changes in the multi- 
ple stage biological plant and the biologically harmonised rough 
preclarification are interesting possibilities . 


5547 (CONF-8003183—, pp vp) Anaerobic treatment of 
liquid waste containing organic pollutants and minimisation of 
energy requirements. Seyfried, C.F.; Sixt, H. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF AOl1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Anaerobic sewage treatment is one of the oldest biological 
purification systems, but was forgotten for a long time. But nowa- 
days the treatment of sewage with high organic pollution levels 
gets more and more important. In former times the anaerobic proc- 
ess was even more complicated and worked with four digestion 
steps. A general rule for dimensioning cannot be established be- 
cause these dependences were only admissible for specific sub- 
strates. Important dimensioning parameters are digestion time and 
sludge loading. Process and reactor design are of great importance. 
The first important process relating to the classic digestion tank 
was sludge return out of the sedimentation tank. The process is 
called ‘anaerobic sludge aeration process’. Other variations are the 
two-step anaerobic sludge aeration process with divided sludge 
flows and the upstream-reactor. Sulfates have to be kept away from 
the sewage in order to prevent the H2S evolution. Examples of an- 
aerobic sewage treatment in sugar-, sauerkraut-, pektin industries 
and other plants of the food- and foodstuff industry show the effec- 
tivity of this technique. The investment costs of the anaerobic treat- 
ment are only a little higher than for an aerobic system, since there 
is the new process and the construction of simple types of reactors. 
If the gas is used for the energy production the operating expenses 
can be kept low. 


5548 (CONF-8003183—, pp vp) Two-stage aerobic-an- 
pecial 


aerobic sludge treatment with s regard to energy con- 
sumption and expected gas production. Matsch, L.C. 1981. 
(In German). NTIS (US Sales Only), PC A99/MF A0O1. 
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From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The new two-stage system for the stabilisation of biological 
sludge consists of a relatively short - one-day aerobic stage fol- 
lowed by a 5 to 8-day anaerobic stage. The aerobic stage, is fed 
with oxygen instead of air which results in an operating tempera- 
ture of 55°C so that the sludge is pasteurised. Only a small portion 
of the degradable matter is oxydized in order to preserve the larg- 
est possible amount for the production of methane in the second 
stage. The development of this process was continued in 1979 in 
order to prove the unusual stability of the process, which was suc- 
cessfully demonstrated in a pilot plant with intentionally strongly 
varying influents, and also to improve the knowledge of the energy 
balance in the various operating conditions. The net energy produc- 
tion, i.e. the thermal heat of the gas produced minus the energy for 
oxygen production and stirring of the containers, depends largely 
on the solid matter concentration in ‘the influent sludge, since the 
largest amount of energy is consumed for water heating. Assuming 
that this concentration is 5% and that the operation is thermophilic, 
the two-stage system achieves - depending on climatic conditions - 
65 to 80% of the possible gas production, whereas for conventional 
digestion under the usual conditions the corresponding figure is 25 
to 50%. The first large-scale plant went into operation in Novem- 
ber 1979, and the operating results are discussed. 


5549 (CONF-8003183—, pp vp) Uses of heat pumps in 
sewage treatment plants. Flohrschuetz, R.; Hau, E.; Wied- 
mann, U. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Possibilities of saving energy by means of heat pun p systems 
in water treatment plants are discussed on the basis of :he study 
‘Energy-saving heat pump systems coupled with sewage treatment 
plants’ sponsored by the European community and the Kernfors- 
chungsanlage Juelich. In the first part the possible fields of applica- 
tion of heat pumps are shown by general energy flow diagrams of a 
water treatment plant, especially for systems run on fossil fuel. In 
connexion with a discussion on the technical problems of heat ex- 
change in waste water, suitable concepts for heat exchangers are 
presented. Finally, general technical concepts for the introduction 
of heat pump systems in sewage treatment plants are commented on 
in consideration of economic aspects. 


5550 (CONF-8003183—, pp vp) Mode of operation and 
operating results of gas engines in sewage treatment plants. 
Grau, A. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Whereas in the past gas engines fuelled with methane gas 
were seldom used, today application of gas engines is considered 
for all new sewage treatment plants. Methane gas is ideally suited 
for combustion in engines since the methane value of 130 gives it 
very good antiknock rating. Depending on the specific conditions 
(inhabitants connected, energy needs, gas production), a number of 
different uses of the methane gas are possible: - continuous gas 
supply, operation of gas-fuelled spark ignition engines - frequent gas 
supply interruption, operation of gas-diesel engines - infrequent gas 
interruption, operation gas-fulled spark ignition engines and high- 
revolution diesel engines - supply of natural gas, operation of gas- 
fulled spark ignition engines for both gases. The energy demand of 
a clarification plant can thus be covered as follows: - electricity 
production, heat demand covered by waste heat of the gas engines 
- combined operation with electricity supplied and generated local- 
ly, the necessary heat being supplied by the waste heat - electricity 
supply and heat demands met by digestor gas - conversation to me- 
chanical energy in order to power the fans for aeration. The paper 
gives a survey of these modes of operation as well as some practi- 
cal examples. 
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5551 (CONF-8003183—, pp vp) Optimisation of energy 
in sewage treatment plants, illustrated by the example of Hei- 
delsheim sewage treatment plant. Lang, H.; Weber, W. 1981. 
(In German). N NTIS (US Sales Only), PC A99/MF A01. 


From 13. meeting on energy consumption in sewage treat- 


Sheth td parabaasmeer es hineaanas temas 
amount of information from the running process is available in ad- 
dition to the possibility of intervening in the process. In the case of 
the Heidelsheim clarification plant (100 000 population equivalent) 
the program for optimisation of energy consists of supervising con- 
trol system that should on the one hand minimise energy for a 
given operational condition and on the other use the energy pro- 
duced from the digestion process so that the utilization of electric- 
ity from the communal network is kept at a minimum. In addition 
to the data measured from the process, the optimisation program 
contains a central memory which - according to the week days and 
hours - accumulates data on the behaviour of the various influents 
according to amount and consumption and according to previous 
measurements, which is continually updated. The combination of 
the data measured with the central memory yields a prognosis on 
the actual energy consumption with which the supply of self-pro- 
Guan cones aats'bo GHEE ecneantttaly, 


5552 er aes pp vp) Use of engines fuelled 
with methane gas at Venray sewage treatment plant (Nether- 
lands). Sashen, P.J. 1981. (in German). NTIS (US Sales 
Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and di of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Up to the energy crisis in 1973 sewage treatment plants with 
low building costs were constructed for the ‘Zuiveringschap Lim- 
burg’. From 1972 to 1977 especially mechanical-biological sewage 
treatment plants of the ‘Karussel’ type were realised. In the mean- 
time, the opportunity to produce energy from methane gas gets in- 
creasingly important. The rising energy costs and the improved re- 
liability in service of gas engines make the required investments ac- 
ceptable even for comparatively small treatment plants as Venray 
with 50 000 EG. The gas engine of the sewage treatment plant 
Venray working with methane gas and natural gas pushes on a 
blower for the aeration with fine bubbles. 


5553 (CONF-8003183—, pp vp) Primary energy use by 
engines. 


gas-fuelled spark Schoenberg, K.H. 1981. 
(In German). NTIS (US Sales Only), PC A99/MF A011. 

From 13. meeting on energy ion in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The completely biological waste water clarification plant is 
being reconstructed and expanded. The waste water reaches the 
final clarification basin via a screening plant, sand trap, preclarifica- 
tion, and an aeration basin equipped with a fine bubble aeration and 
is then fed into a recipient. The sludge is digested before being 
dewatered in centrifuges. The amount of clarifier gas production is 
10 500 m*/d considering the dimensioning values. Converted into 
electrical energy, this amount of gas can satisfy the general needs 
of the plant. However, only about 75% of the calculated amount of 
gas is available in 1980. The problem of economical utilization of 
energy led to the conclusion that three turbo-compressors of 18 000 
Nm*/h each and three Otto-gas-motors of 438 kW each were nec- 
essary. A gas-diesel-motor of 438 kW is being installed as back-up. 
The remaining amount of electrical energy necessary is taken from 
the city network. Economic comparisons are essential in order to 
choose a suitable method. The dimensioning of the plant is dis- 
cussed. 


5554 (CONF-8003183—, pp vp) Primary energy use in 
gaseous-fuel spark-ignition engines by means of combined 
heat and power generation. Rohde, H. 1981. (In German). 
NTIS (US Sales Only), PC A99/MF A0O1. 
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From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Personnel and operating costs up an increasingly large 
part of the total costs of waste water treatment. Public pressure on 
the supervising bodies is therefore also steadily increasing in order 
to halt the rising costs through suitable measures. Clarification 
plants with digestor gas production are in a good position to reduce 
their energy costs by using the gas in gas engine plants with the 
help of cogeneration. In addition to direct propulsion of generators, 
pumps and fans, the very much higher thermal efficiency of the en- 
gines is used to heat the digestion tanks, buildings and social instal- 
lations. A total efficiency of up to 80% can be achieved under fa- 
vourable circumstances. This cogeneration is discussed with the 
help of three installations nearing completion. 


5555 (CONF-8003183—, pp vp) Cogeneration units in 
the Lemgo sewage treatment plant. Gassen, M.; Kritzer, W. 
1981. (In German). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

On many sewage treatment plants with sludge digestion 
there is gas, which is only partly used for heating. Rising energy 
costs and new treatment systems make it necessary to use the gas. 
These systems are fully automatic and easy to handle. The working 
of the engines is about ten years. Whether such life cogeneration 
units work effectively depends on the specific case, especially on 
the local facilities and the cooperation with the regional energy 
firms. It can be said by now that cogeneration unit should not be 
more expensive than a conventional system. That means, in future 
times cogeneration units might have a higher importance on sewage 
treatment plants. 


5556 (CONF-8003183—, pp vp) Technology of the 
methane gas fuel station at Essen-Frohnhausen sewage treat- 
ment plant. Hohmann, R. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AOl1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

In the age of i increasing refinement and scarcity of mineral 
oil products, a retrospective view of the years immediately follow- 
ing the second world war is presented when clarifier gas from the 
clarification plant of the Emscher Genossenschaft was used to 
power automobile spark ignition engines. After purification and 
compression to 350 bars, the clarifier gas was fed to a plant for 20 
000 inhabitants from where it was supplied in 50 1 automobile cylin- 
ders under a pressure of 200 bar corresponding to 11 1 of gasoline. 
These cylinders of 64 kg each were so heavy that a 4-seat auto- 
mobile with two cylinders could only be used by two persons. This 
disadvantage and the short range led to a discontinuation of the 
system in the fifties. Under the present conditions, the price of gas- 
oline must increase 2-3 times before purified clarifier gas could be 
offered without loss. 


5557 (CONF-8003183—, pp vp) Review of digestion 
processes and digestor gas production in North Rhine West- 
phalia - a contribution to energy balancing in sewage treat- 
ment plants. Hoffmann, J. 1981. (In tan NTIS (US 
Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge = waste; Essen, F.R. Germany (5 Mar 1980). 

To begin with, the various digestion processes are listed, fol- 
lowed by their share of the clarification plants in operation. This is 
done on the basis of a comprehensive survey of public clarification 
plants in North-Rhine-Westphalia with special emphasis on the 
clarifiers run by the Emschergenossenschaft and the Lippeverband. 
In North-Rhine-Westphalia the sludge from two-thirds of the in- 
habitants and population equivalents connected to the clarification 
plants is treated in heated (mesophile) digestion chambers, whereby 
a digestion capacity of 32 1/(i+p.e.) can be utilized. The average 
digestor gas production is 17 1/(i+p.e.).d and thereby lies much 
lower than the maximum theoretically possible. The causes are in- 
vestigated with the help of various parameters. Finally, the present 
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energy consumption of clarification plants is ascertained and pre- 
sented in detail according to size, load and process of the respective 
plant. The convergence of energy consumption and energy produc- 
tion is discussed with the help of energy balance sheeis that are 
theoretically possible, technically feasible and generally encoun- 
tered in practice. 


5558 (CONF-8003183—, pp vp) Digestion of concen- 
ee Oe ee eee ee 
with a special view to gas production. Bischofsberger, W. 
1981. ‘ta German). NTIS (US Sales Only), PC A99/MF 
AOl. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Sewage water with a high concentration of organic pollut- 
ants can often be sufficiently purified in an anaerobic first stage by 
digestion with subsequent aerobic or physical-chemical stage, 
whereas a purification on the aerobic scale or by other common 
systems may bring difficulties and inferior effluent quality. Especial- 
ly sewage water from mass animal farms and parts of the food in- 
dustry can be purified this way. The gas which is produced in the 
anaerobic stage can be used for heating and in greater plants even 
for electric power generation. Both the protection of waters and 
the situation of energy right now demand specific research and de- 
velopment in the field of anaerobic treatment systems. The latest 
microbiological results show that the treatment techniques have to 
be changed and improved in order to achieve a semi-purification of 
concentrated substrates with short retention times, high process sta- 
bility, and less energy consumption. 


5559 (CONF-8003183—, pp vp) Optimum gas produc- 
tion in the digestion of organic substances. Loll, U. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The various fields of application of anaerobic digestion allow 
the pursuit of different aims. The production of biogas is not a pri- 
ority aim during the process of clarification, sludge digestion, and 
anaerobic treatment. Whilst attempting to improve the digestion 
process, especially during treatment of clarification sludge, it is to 
be considered that the production parameters for increased biogas 
production based on volume/time should not be changed in the di- 
rection of lower stability and a deterioration of the dewatering abil- 
ity of the digested material. Results of a survey undertaken in the 
Federal Republic of Germany have shown that the data projected 
in the literature and most plans are not achieved in practice during 
digestion of clarification sludge. While planning small and medium- 
sized plants for digestion of clarification sludge and calculating 
energy balance sheets, care must be taken to consider the average 
operating conditions achieved in practice. The optimum gas yields 
presented can be achieved with state-of-the-art technology taking 
to account the process aims and the limiting conditions. 


5560 (CONF-8003183—, pp vp) Use of organic sewage 
sludge for energy production, illustrated by examples of exist- 
ing plants. Doenges, H.J. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The energy content of waste sludge is determined solely by 
the amount of its organic content. It can be utilized by incineration 
or municipal by an anaerobic fermentation process. The primarily 
municipal fresh sewage sludges have an organic content of 55-65%. 
Depending on the dry solids, they contain a minimum recoverable 
calorific value of 5000 kcal/kg. The realization is, however, very 
problematic due to the large water content. It would presume ther- 
mal sludge conditioning followed by dewatering with the help of 
chamber filter presses. This is illustrated by an example. Energy 
generation from the methane gas produced by the anaerobic treat- 
ment of the wet sludges is, however, very much simpler. It is used 
as fuel for engines, either in gas engines or in dual fuel engines to- 
gether with diesel oil. The internal combustion engines are then 
used to propel turbines for electricity generation or are powered di- 
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rectly in order to prevent efficiency losses. Numerous examples 
show that their use in clarification plants is very interesting, since 
the waste heat, which is about 65% of the total energy, can be uti- 
lized so that an efficiency of up to 80% is possible. 


5561 


experi 
Reed, E.C. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Although the water industry, including wastewater, is not a 
major user of energy compared with other industries, Thames 
Water Authority represents a major part of the water industry in 
the U.K. and London is a dominant part of "Thames Water’. For 
several years now, teams of staff have been busy, identifiying sav- 
ings and increasing efficiences in the use of energy at the sewage 
treatment works. The results of these studies are referred to in the 
paper. The main part of the paper, however, refers to the optimisa- 
tion of methane-rich gas production from sludge digestion, reviews 
the ways in which the gas may be used and analyses in some detail 
the case for using the gas for producing electricity at various sizes 
of treatment works. It is suggested that not only is the production 
of gas by sludge digestion by far the biggest contribution to the 
energy problem that a large wastewater treatment plant can make, 
but the process goes a long way towards reducing the ever-present 
sludge disposal problem, by making the sludge more acceptable. 
Conclusions are drawn on the minimum size of works for which 
power production from gas is economically justifiable. 


5562 (CONF-8003183—, pp vp) Sewage sludge drying 
without external heat supply at Alfeld sewage treatment 


Schaper, A. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

During the last few years efforts to find an economical and 
non-polluting method for the removal of sewage sludge have in- 
creased. Thermally drying takes a special position because - a great 
reduction of volume - a high hygienic value and - a storage capabil- 
ity can be achieved. This process, however, was practicable only to 
a limited extent until recently because of the rising heating costs 
(gas and fuel oils). With controlled use of the heating energy during 
incineration a decisive step was done. The exhaust of the inciner- 
ation of methane gas is mostly eliminated under special considera- 
tion of the environmental regulations. The sewage sludge drying 
plant at Alfeld has been dimensioned according to these facts and 
will be described in detail in this paper. 


5563 (CONF-8003183—, pp vp) Sewage sludge statis- 
tics for West Germany. Rincke, G.; Riegler, G. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The increasing amount of sludge and the increasing demands 
on the quality of sludge for agricultural use and harmless disposal 
require at the very least a regional survey and management. The 
Institut fuer Wasserversorgung, Abwasserbeseitigung und Raum- 
planung of the Technical University of Darmstadt therefore carried 
out a national survey on the amounts and qualities of clarification 
sludge for the ATV and the Department of Ecology. The request 
for information on sludge analyses was not always readily met by 
the responsible authorities. The results show that sludge disposal 
will become increasingly difficult unless it is possible to adapt the 
metal-content to the values permissible for agriculture use. 


5564 (CONF-8003183—, pp vp) Sewage sludge produc- 
tion in sewage treatment plants and increased ion as a 
result of the ATV specification A 128. Imhoff, K.R. 1981. (in 
German). NTIS (US Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 
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amount of sludge to be expected if minimum standards are met is 
shown by examples. The increase due to the adaptation of the canal 
network according to the ATV-Arbeitsblatt A 128 is calculated as 
a model. 


5565 (CONF-8003183—, pp vp) Dry solids content and 
water quality to be achieved by dewatering of sewage sludge. 
Buysch, H.P. 1981. (In German). NTIS (US Sales Only), 
PC A99/MF AOI. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

In the future sewage treatment plants have to be designed in 
such a way that 1. the installations for sludge dewatering and 
sludge storage are exactly dimensioned, 2. the sludge amount is cor- 
rectly found, and 3. the biological treatment stage is dimensioned 


of the fact that in most cases no data are available in the 
planning well-known dimensioning values have to be 

data for the content of dry solids that can be achieved by 
thickening and the dewatering as well as for the quality of 
sludge water will be given in the paper. 


5566 (CONF-8003183—, pp vp) Status and perspectives 
of treatment of municipal sewage sludge for further 
Thormann, A. 1981. (In Geniek NTIS (US Sales Only), 
PC A99/MF AOI. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
ee eee ee 

Sludge utilisation in agriculture is a useful way of sludge dis- 
posal if whole-year supply and convenient use are 


equivalents served via technical sludge processes will expand in the 
near future. 


5567 (CONF-8003183—, pp vp) Status of composting 
and use of sewage sludge. Moeller, U. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF A0l1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The process of composting is used for aerobic stabilisation of 
waste sludge. Composting is today carried out without the addition 


Seca cnseieieanaaiennntitoaenpumeashens aieemnaieien The 
draft of the so-called Aufbringungsordnung referring to Sect. 15, 
para. 2 of the waste matter disposal law is presently under intensive 
discussion and should ultimately lead to a national regulation. 


5568 (CONF-8003183—, 


sewage sludge for 
Gerenaay: NTIS (US Sales Only), PC A99/MF A001. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The sludge in agriculture has to be 
considered under three aspects: 1. Efficient use of the valuable con- 
tents of the sewage sludge of plant production. 2. Removal of 
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sewage sludge from the densely populated areas of modern industri- 
al society. 3. Preservation of the fertility and productive capacity of 
the soils for future generations as well as absence of toxic com- 
pounds. While in the pereindustrial society the first point has prior- 
ity, the third being unimportant or unknown, the importance of the 
second point increased with increasing urbanization of our society. 
In the last few years, however, the perception has increased that 
the third aspect is the most important, followed by the second, 
whereas today the first point comes last. Experience and research 
have shown that sewage sludge also contains industrial waste 
waters which supply the sewage sludge with organic and inorganic 
toxic substances. The type and amount of toxic material in sewage 
sludge, however, depend on the kind and size of the industrial units 
discharging their waste water into the existing waste water system 
of a community. Depending on type, amount and period, an appli- 
cation of sewage sludge to soil can lead to a concentration of toxic 
substances, so that the production of healthy plants for food is no 
longer possible. Legislation, therefore, has found it necessary to 
pass laws regulating the maximum tolerable amounts of heavy 
metals in sewage sludge and in soil, so that in future centuries soils 
fertilized by sewage sludge also allow the production of plants 
which do not contain excess heavy metal concentrations. 


5569 (CONF-8003183—, pp vp) Dumping of sewage 
sludge. Brautlecht, F.J. 1981. (In German). NTIS (US Sales 
Only), PC A99/MF A01. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Clarifier sludge deposits in the dumping grounds are increas- 
ing rapidly. It is necessary to create appropriate possibilities of 
elimination in order to avoid environmental damage due to the sub- 
stances contained in the clarifier sludge. The deposition of sludge 
from production and clarification processes is presently carried out 
in mono-dumps as well as in dumps together with other wastes. 
Depending on the kind of waste and deposit, different demands are 
to be made regarding the elimination. The condition of the seepage 
water and the safety considerations of the position play an impor- 
tant role. The operating technique at dumps for household garbage 
can be impaired by the deposition of sludge. An environmentally 
appropriate pretreatment is necessary for the deposition of sludge. 
Sludge free of damaging contents can be used for the recultivation 
of land. The deposition of sludge leads to various supervision prob- 
lems that occasionally extend over a number of years. 


5570 (CONF-8003183—, pp vp) Combustion of sewage 


sludge - methods, emissions, energetic Berghoff, R. 
= (In German). NTIS (US Sales Only), PC A99/MF 


From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Due to the increasing amounts of household and industrial 
waste sludge, sludge incineration will gain in importance in future 
as an alternative elimination process. The incineration processes, 
which consists of a number of individual steps, can be varied to suit 
the respective conditions. In Germany the actual incineration is car- 
ried out in rotary-level-ovens and whirl-bed-ovens. Furthermore, in 
six plants household garbage is presently being burnt together with 
the waste sludge. Three technically feasible possibilities of inciner- 
ation of waste sludge are available. The characteristics of these sys- 
tems are briefly compared. Since no heat recuperation takes place 
during sludge incineration, the process that requires the least 
amount of extra energy should be favoured. The degree of sludge 
dewatering is therefore of paramount importance. The energy bal- 
ance sheet for incineration of household waste sludge in whirl-bed- 
ovens has been drawn up. The dry matter content of the sludge 
was varied, whereby it was assumed that the sludge was dewatered 
in one case with the help of a centrifuge and in another with the 
help of a chamber filter press (with filtering aids). It becomes evi- 
dent that self-supporting incineration with little or no additional 
energy takes place only in the case of a high degree of sludge 
dewatering. The average fuel savings achieved with preheating of 
the air are about 25%. 
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5571 (CONF-8003183—, pp vp) Sewage sludge treat- 
ment and from a water association's point of view. 
Birkholz, I. 1981. (In German). NTIS (US Sales Only), PC 
A99/MF AOl1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Clarification sludge utilization and :emoval from the point of 
view of a water association is the point of view of a clarification 
plant operator who produces many hundreds of cubic meters of 
clarification sludge per day that have to be utilized or removed. It 
is also the point of view of the user of processes offered by science 
and industry. Compared with clarification plant operators of small 
areas such as towns and municipalities, a water association does not 
have only one solution to the sludge problem. The sludge of small 
clarification plants in rural areas, often only a few hundred m® per 
year, has to be utilized in a different way from the sludge of a large 
clarification plant which treats the waste water of a diversified in- 
dustry. In the Wupper area, however, even in the rural areas 
danger of metal pollution is present due to the typical small-scale 
metal processing industry. Furthermore, large areas of the rural 
part of the ‘Wupperverband’ are protected areas for drinking water 
catchment basins. For the large clarification plants of the "Wupper- 
verband’, agricultural utilization cannot be considered for various 
reasons. Therefore, the towns are also dependent on garbage incin- 
eration plants. At present, removal is concentrated at the Buchen- 
hofen clarification plant of the "Wupperverband’ with its sludge 
dewatering and incineration plant and at the Leverkusen plant op- 
erated together with Bayer AG. 


5572 (CONF-8003183—, pp vp) Experiments for the 
production and use of a fertilizer on the basis of lime and 
sewage sludge. Ziess, V. 1981. (In German). NTIS (US Sales 
Only), PC A99/MF AO0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Agricultural sewage sludge utilization by sprinkling over the 
fields is getting increasingly difficult. The main reasons for this are 
selling problems during the vegetation period as well as the over- 
stepping of the maximal heavy metal-concentration from time to 
time, according to the ‘provisional standards’ of North Rhine West- 
falia. The alternative for some sewage treatment plants might be 
the production of a lime sewage sludge compost. 


5573 (CONF-8003183—, pp vp) Possibilities of multi- 
ple use of lime for sludge stabilisation, conditioning, and pro- 
duction of a sewage sludge/lime fertilizer. Gehrke, R.; Op- 
permann, B.; Peschen, N. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

In raw water treatment with lime, i.e. phosphate elimination, 
flocculation and pH-regulation, calcium hydrate has a relieving 
effect in the aerobic stage and at the same time improves the sludge 
condition. Calcium hydrate is used as a conditioning material in 
order to improve the static and mechanical dewatering ability of 
clarification sludge; it also has a beneficial effect on the hygienic 
condition of the sludge. Dewatered sludges with low TS-content 
are consolidated, made depositable, and also pasteurised if neces- 
sary by the addition of finely ground lime. Similarly, addition of 
finely ground lime can be used to produce granulated and dry clari- 
fication sludge lime fertilizer. The above-mentioned uses are dis- 
cussed in detail with the help of definite examples. 


5574 (CONF-8003183—, pp vp) Treatment and uses of 
sewage sludge from the Zuerich-Werdhoelzli plant after pre- 
cipitation and flocculation. Heierli, R. 1981. (In German). 
NTIS (US Sales Only), PC A99/MF AOI. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

One of the sewage treatment plants of Zuerich, the Werd- 
hoelzli plant, has a dry-weather-input of about 3 m°/s. The purifica- 
tion efficiency is absolutely insufficient because of the high organic 
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load. Precipitation and flocculation entailed a duplication of the 
sludge amount whereas the water content was raised a bit. The 
mixture of primary - and secondary sludge had a content of 4% 
solids after thickening. The total amount of sludge is digested in the 
existing tanks which worked without any interruptions till now. 
The digested sludge raised about twice, too, whereas the elements 
of phosphate changed very much. About 90% of the sludge is uti- 
lized in the agriculture in liquid form, the rest can be deposited 
after thermic conditioning and dewatering in chamber filter presses. 
In the agricultural utilization the duplication of the phosphate con- 
tent made an enormous enlargement of land necessary. This could 
be mastered, till now, without any problems. 


5575 (CONF-8003183—, pp vp) Definition of pollutants 
for an assessment of heavy metal concentrations in rural and 
industrial areas. Scholl, W. 1981. (In German). NTIS (US 
Sales Only), PC A99/MF A0O1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

Only with reservations can one say that clarification sludge 
from rural areas contains less heavy metal concentrations than 
sludge from cities with industrial waste water. In the investigated 
area len) with 489 clarification plants and 7.5 million population 
equivalents, the clarifiers with little or no industrial waste waters 
are separated as fas as possible and the results of these sludges are 
compared with those from industrial areas. Taking into account the 
international views on heavy metal loads from residential waste, the 
sludges from both categories, as well as the total no. of sludges in- 
vestigated, are classified according to the soil. An attempt is made 
to correlate the natural and sludge heavy metal concentrations of 
the soil as well as the plants growing on this soil. It becomes evi- 
dent that the postulate from Paracelsus is only partly valid, since 
through improved analysing methods the cumulative effect of not 
only organic but also inorganic substances in organisms can be 
comprehended. Thus even small doses can have a damaging effect. 
Therefore, regular monitoring of heavy metal concentrations in 
clarification sludge meant for cultivated land is absolutely essential, 
so that the cumulative limiting value is not even reached, much less 
exceeded. 


5576 (DOE/CS/20236—1) City of Orlando: resource-re- 
covery project. Final feasibility study. (Orlando, City of, FL 
(USA); Post, Buckley, Schuh and Jernigan, Inc., Orlando, 
FL (USA)). Oct 1982. Contract FG01-79CS20236. 257p. 
NTIS, PC A12/MF AO1. Order Number DE83001693. 

Portions of document are illegible. 

An innovative concept was developed for integrating the op- 
erations of an incinerator and wastewater plants under a resource 
recovery program in Orlando. The proposed program involved a 
three-phased approach: double the design capacity of the city’s ex- 
isting incinerator plant from 100 to 200 tons per day; recover waste 
heat energy from incineration by using waste heat boilers, and from 
the steam produced, generate electricity for use at the incinerator 
plant and wastewater treatment plant; and use a portion of the 
waste heat from incineration to dry and pelletize sludge produced 
by the wastewater treatment plant for use as a fertilizer. The pri- 
mary purpose of the study reported was to provide sufficient infor- 
mation to enable the local decision makers to logically decide 
whether it is in the city’s best interests to proceed with the project 
or not. Three alternative resource recovery systems were consid- 
ered. The feasibility of the project is assessed in terms of technol- 
ogy, economics, legal and institutional factors, legislative factors, 
procurement and financing, and environmental impacts. A recom- 
mended implementation plan is included. (LEW) 


5577 (DOE/CS/20291—1) Development of the utiliza- 
tion of combustible gas produced in existing sanitary landfills: 
evaluation of the use of carbon dioxide produced in sanitary 
landfills. Ashare, E.; Sharon, A.C.; Moschini, L.R. (Dyna- 
tech R/D Co., Cambridge, MA (USA); Pacific Gas and 
Electric Co., San Francisco, CA (USA)). Oct 1982. Con- 
tract FG01-79CS20291. 66p. NTIS, PC A04/MF AOl. 
Order Number DE83002531. 

The potential markets are surveyed for carbon dioxide de- 
rived from the purification of landfill gas into 1) a methane rich 
stream which can be used as a high Btu (950/SCF) fuel gas, and 2) 
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ion processes, 
eral processes are included. It is recommended thet detailed eco- 
nomic and market analyses be performed for ode 
sites, in order to identify the markets, if any, for CO; near 


5578 (DOE/CS/20292—1) Landfill Gas-to-Electricity 
ee ee Saw Yee Se ee Dee 
and Devel are Authority, Albany (USA)). Oct 1982. 
Contract Fi 79CS20292. "Sp. NTIS, PC A0S5S/MF A011. 
Order Number DE83002891. 

Portions of document are illegible. 

Medium Btu methane gas is a naturally occurring byproduct 
of anaerobic digestion of landfilled municipal solid waste. The 
energy potential of landfill gas in New York State is estimated to 
be 61 trillion Btu’s per year or the equivalent of 10% of the natural 
gas used annually in the state. The 18-month Landfill Gas-to-Elec- 
tricity Demonstration Project conducted at the Fresh Kills Landfill 
in Staten Island, New York conclusively demonstrated that landfill 
gas is an acceptable fuel for producing electricity using an internal 
combustion engine/generator set. Landfill gas proved to be a reli- 
able and consistent fuel source during a six-month field test pro- 
gram. Engine exhaust emissions were determined to be comparable 
to that of natural gas and no unusually high corrosion rates on 
standard pipeline material were found. 


5579 (DOE/CS/24312—5) Who's who in energy recov- 

ery from waste. (One America, Inc., Washington, . Oct 
1982. Contract AC01-80CS24312. 97p. NTIS, PC A05S/MF 
A01. Order Number DE83002977. 

This Directory provides a comprehensive listing of individ- 
uals and organizations actively involved in energy recovery from 
waste activities. More than 790 entries are included. A nationwide 
listing of waste-to-energy facilities in operation or under construc- 
tion is provided. Information for this Directory was obtained 
through advertisements in the publications and newsletters of major 
trade associations, through direct mail solicitation, and through a 
literature review. For each organization, a key contact person is 
provided for obtaining further information. All entries are current 
as of June 15, 1982. 


5580 (DOE/CS/24318—1) a evaluation 
of the NYU acid-hydrolysis process for producing ethanol 
from m solid waste. (SRI International, Menlo Park, 
CA (USA)). Oct 1982. Contract AC01-80CS24318. 52p. 
NTIS, PC A04/MF A0O1. Order Number DE83002970. 

Portions of document are illegible. 

The New York University (NYU) acid hydrolysis Process is 
a dilute-acid process. It does not introduce any new basic princi- 
ples, but employs a type of hydrolysis reactor that is apparently 
unique in this application and that is intended to be particularly 
well suited to this type of process. From an economic viewpoint, 
the issue ultimately is whether the use of this reactor system will 
reduce the cost of the hydrolysis process sufficiently to make pro- 
duction of sugars from lignocellulosic materials competitive with 
conventional production from sugar and starch crops. Here, the ob- 
jective has been limited to estimating the probable cost of produc- 
ing ethanol from the lignocellulosic fraction of municipal solid 
waste, using the NYU process. 
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5581 (DOE/CS/50296—3) Alternative-fuel-production 
facility for City of Huntsville, Alabama. Volume III. Technol- 
ogy development summary. (Huntsville, City of, AL (USA); 
Ww (Leonard S.) Co., Inc., Buffalo, NY (USA)). Oct 
1983. Contract FG01-80RA50296. 94p. NTIS, PC A05/MF 
A0l1. Order Number DE83002890. 

Portions of document are illegible. 

The available technologies that reclaim thermal energy and/ 
or materials from Muncipal Solid Waste (MSW) are surveyed. The 
following technologies for recovery of energy and materials are in- 
vestigated: spreader stoker or suspension fired units for refuse de- 
rived fuel (RDF), mass burning incineration (refractory lined or 
waterwall units), modular incinerators, pyrolysis, and methane re- 
covery. 


5582 (NP—2750745) Heating plan 3. (Vestforbraendin- 
gen I/S, Herlev (Denmark)). Nov 1980. 38p. (In Danish). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE82750745. 

The Vestforbraending solid waste combustion plant supplies 
heat to the district heating network of two cities in the Copenhagen 
area. Plans of enlarging combustion facilities and heat supplies are 
described, oil-saving and fuel substitution evaluated. 


5583 (NP—2750748) Minor coal-fueled heat-producing 
plants. (Danske Fijernvarmevaerkers Forening, Kolding; 
Jysk-Fynske Elsamarbejde (ELSAM), Fredericia (Den- 
mark)). Jan 1982. 25p. (In Danish). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82750748. 

The purpose of this report is to consider economic conse- 
quences of replacing an existing oil-fueled heating plant by a coal- 
fueled power plant or central heating plant. Coal-fueled heat-pro- 
ducing systems are proved to give economic advantage compared 
to oil-based production. Large consumer areas should rather use 
heat from cogeneration, while coal-fueled district heating is cheaper 
in small districts. Areas consuming about 10 to 50 MJ/s have to be 


heated according to fuel-price ratio and the local most suitable con- 
ditions. 


5584 (NP—2750765) Heat pumps in combined power 


and heat systems. Energy reserch program of the Danish 
Ministry of Energy. District heating 13. Partial report. 
Steen-Thoede, M. (Jydsk Teknologisk Institut, Aarhus 
(Denmark)). Apr 1982. 45p. (In Danish). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82750765. 

Heat supplied by means of heat-pump system using hot recir- 
culating water from power plant is much more expensive than 
direct heat supply. Economic evaluations prove as well that a heat- 
pump system incorporated into heat transmission lines is too expen- 
sive compared to savings achieved in investments in pump oper- 
ation and transmission network. A heat-pump center placed be- 
tween transmission network and distribution network can increase 
the existing capacity of dual-purpose power plants. Utilization of 
cooling water from a power plant can be economically feasible 


through heat pumps when transmission lines are not exceeding 20 
km distance. 


5585 (NP—2750774) Heat-supply of the capital area 
from combined heat and power plant. Report of the Danish 
Ministry of Energy's working committee on heat supply in 
capital area. May 1982. 131p. (In Danish). NTIS (US Sales 
Only), PC A06/MF A0O1. Order Number DE82750774. 

As fast construction and expansion of district heating net- 
work in Copenhagen area gives obvious energetic and economic 
advantages, a dual-purpose power plant with at least 350 MW cap- 
city should be built until 1988/89. This plant should supply the 
greatest part of district heating and hot water in Copenhagen 
county and a number of neighbour boroughs. District heating trans- 
mission network should be expanded in the next 10 years for about 
DKr 5-6 milliard, as the expected net economic benefit with 9% 
interest is expected to be about Dkr 6-7 milliard. The plant site has 
not been agreed upon. 
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5586 (NYSERDA—82-5) Waste-heat greenhouse re- 
search project. (Cornell Univ., Ithaca, NY (USA)). Aug 
1982. 160p. New York State Energy Research and Develop- 
ment Authority, Dept. of Communications, Two Rockefel- 
ler Plaza, Albany, NY 12223. 

Options for the use of waste heat from once-through cooling 
power plants are discussed. The Astoria 6 unit of the Power Au- 
thority of the State of New York is used as an example. Design op- 
tions for heat delivery from moderate temperature heat sources (80 
to 130°F) are emphasized. The various types of greenhouse night- 
time insulation systems available are presented. The economics of 
various greenhouse crops are discussed. An overall evaluatior of 
the feasibility of a waste heat greenhouse at the Astoria 6 site is 
included. 


5587 (ORNL/TM—8076) Use of municipal solid waste 
for district heating in St. Paul, Minnesota. Kolb, J.O. (Oak 
Ridge National Lab., TN (USA)). Sep 1982. Contract W- 
7405-ENG-26. 106p. NTIS, PC A06/MF AOl. Order 
Number DE83001720. 

Portions of document are illegible. 

An initial assessment of the advantages and disadvantages of 
utilizing thermal energy from a waste-to-energy facility as a heat 
source for the developing district heating system in St. Paul is pro- 
vided. Based on the engineering estimates of total annual costs of a 
1000 ton-per-day (TPD) - 10.5 kg/s - capacity resource recovery 
facility, the required revenues from industrial steam customers, dis- 
trict heating sales and community disposal (tip) fees are developed 
for a 1986 facility start-up. The economic analysis develops the re- 
lationship of disposal fees and costs of thermal energy for district 
heating for several specific combinations of St. Paul industrial mar- 
kets, district heating and cogenerated electric power sold to NSP 
under marginal electric production cost conditions. The results of 
the preliminary market and systems analyses indicate that, for in- 
dustrial markets that do not use the total output of a 1000 TDP fa- 
cility, sale of available thermal energy to the St. Paul district heat- 
ing utility at costs equivalent to coal-based thermal energy can 
lower the required disposal fee - or indifference value - compared 
with a market mix of industrial steam and cogenerated electric 
power. The political, developmental, environmental, and financial 
advantages and disadvantages of integrating the district heating 
market with industrial markets are discussed. The major conclusion 
of the study is that a moderate amount of district heating market 
could be supplied from a resource recovery facility at competitive 
energy costs if facility siting, financing, and integrated marketing of 
energy products issues could be resolved. 


5588 (ORNL/TM—8463) Potential benefits of a re- 
source-recovery facility coupled with district heating in De- 
troit, Michigan. McLain, H.A.; Brinker, M.J.; Gatton, D.W. 
(Oak Ridge National Lab., TN (USA)). Sep 1982. Contract 
W-7405-ENG-26. 49p. NTIS, PC A03/MF AOl. Order 
Number DE83001698. 

Portions of document are illegible. 

The City of Detroit, Michigan, announced plans for a 2.7- 
Gg/d (3000-ton/d) Resource Recovery Facility to be located in the 
central part of the city. The facility will process and burn waste 
collected by the municipal forces. Steam generated in the facility's 
boilers will be used to produce electricity; the surplus electricity 
will be sold to the Detroit Edison Company. When needed by the 
Central Heating System (CHS), large portions of the steam can be 
extracted from the turbine and sold to the Detroit Edison Compa- 
ny. The facility will meet its primary purpose of greatly relieving 
Detroit's solid waste disposal problem. A second very important 
benefit is that it will be a source of reasonably priced steam for the 
CHS, which serves the downtown area. Detroit is now in a local 
depression, and the downtown areas have suffered urban decay. 
The city is focusing on the redevelopment of these areas, and a 
viable, cost-effective district heating system would be a major asset. 
Currently, the CHS is losing money, although it charges relatively 
high rates for steam, because it uses primarily natural gas to gener- 
ate steam. The economic feasibility of converting the CHS'’s rela- 
tively oil boiler units to burn coal, a much cheaper fuel, is doubtful. 
The Resource Recovery Facility can provide CHS with a major 
part of its steam needs at competitive prices in the near future. This 
would do much to relieve the CHS's financial problems and help it 
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to become a viable system. This, in turn, would assist the city in the 
redevelopment of the downtown areas. An overall strategy for dis- 
trict heating in Detroit is being developed. It is suggested that a 
comprehensive study of a regional district heating system in the 
city be made. 


5589 (TVA/PUB—83/9) Evaluation of the load-manage- 
ment potential in the commercial and industrial sector for the 
TVA region. Final report. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Energy Conservation and 
Rates). Win 1980. 67p. NTIS, PC A04/MF AOl. Order 
Number DE83900181. 

The potential for the use of load management in the non- 
manufacturing component of the C & I (commercial and industrial) 
class of TVA electric consumers is assessed. Included in this assess- 
ment are (1) an examination of commercially available load man- 
agement technologies and those with potential for future use, (2) 
the identification of currently viable load management techniques 
and those in need of additional refinement, and (3) a determination 
of the potential benefits of load management of TVA and to C & I 
consumers. This report also identifies additional data requirements 
for the development of a comprehensive C & I data base and pre- 
sents plans of action for formulating a C & I load management pro- 
gram for the TVA system. The evaluation of potential demand re- 
ductions achievable through the use of load management of the C 
& I class is based upon existing and estimated data. Based on pre- 
liminary analysis of potential demand reductions (and market char- 
acteristics), an estimated system peak reduction of 113 MW in 1990 
and of 280 MW in 2000 is anticipated through the use of load man- 
agement techniques by nonmanufacturing C & I consumers. These 
projected reductions assume the utilization of cycling techniques by 
consumers charged standard rates, as well as the shifting of load by 
the use of storage devices in conjunction with time-of-day rates. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 4165, 5432 


33 ADVANCED AUTOMOTIVE 
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3301 Internal Combustion Engines 
REFER ALSO TO CITATION(S) 5505, 5606 


5590 (CONF-821078—1) Analysis of the market poten- 
tials of future automotive technologies. Roberts, G.F. (Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE83001877. 

From IEEE international conference on cybernetics and so- 
ciety; Seattle, WA, USA (28 Oct 1982). 

An approach to estimating the market potentials of new 
energy saving automotive technologies is presented. The approach 
is based on the assumption that consumers implicitly minimize total 
expected lifetime costs when purchasing automobiles. Cost and effi- 
ciency improvement estimates are given for a number of curret and 
advanced energy saving technologies for light duty vehicles. The 
market potential model is used to estimate attainable fuel economies 
using both current and advanced technologies at several different 
fuel prices. The analysis is repeated with the restriction that no 
diesel engines be used. 


5591 (DOE/BC/10449—1) Effect of low-proof alcohol 
fumigation-fueling on crankcase oil dilution in a diesel-cycle 
engine. Final report. Mingle, J.G.; Bushnell, D.J. (Oregon 
State Univ., Corvallis (USA)). Nov 1982. Contract AS19- 
81BC10449. 39p. NTIS, PC A03/MF AOl. Order Number 
DE83002976. 

An Allis-Chalmers, Model 2900, turbocharged diesel engine 
was converted to a dual-fuel engine in which ethyl alcohol was fu- 
migated between the turbocharger and the intake manifold, and the 
diesel fuel was injected normally at a reduced rate. Tests were per- 
formed to determine if crankcase oil dilution that had occurred was 
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caused by the following independent parameters: proof of the ethyl 
alcohol, crankcase oil temperature, engine load at maximum torque 
speed, and percentage of total energy in the form of ethyl alcohol. 
Engine tests were steady state for six hours, after which the crank- 
case oil was sampled for American Society for Testing and Materi- 
als (ASTM) laboratory tests for determination of flash points and 
fire points, water by centrifuge, water by distillation, and viscosity 
at room temperature. Results indicate a decrease in thermal efficien- 
cy and an increase in exhaust carbon monoxide as the percentage of 
total energy as alcohol is increased. Additional results show a de- 
crease in flash points and fire points, and a decrease in viscosity of 
the lubricating oils as the percentage of total energy as alcohol is 
increased. However, it cannot be concluded that these reductions 
are due to alcohol and/or water, as none was found by the ASTM 
tests conducted. It should also be noted that there was no apparent 
structural damage to the engine during the testing. 


(DOE/CS/54266—2) Alternative fuels in medium- 


Ariga, pert, A.M. (South 
onio, Tx (USA)). ‘Oct 1981. Contract AC01-78CS54266. 
174p. NTIS, PC A08/MF AOl. Order Number 
DE83000013. 

Portions of document are illegible. 

This report describes the second year of research activity of 
an ongoing research, development and demonstration effort to in- 
vestigate the use of alternative fuels in medium-speed diesel en- 
gines. The first year of the project (Phase I) is the subject of an 
earlier report available through NTIS. Tests were performed in lab- 
oratory medium-speed diesel engines to define the ability of these 
engines to operate on alternative fuels, the fuel property limits that 
the engines can tolerate, and the problems associated with alterna- 
tive fuels use. Low cetane number and high viscosity petroleum 
fuels were tested to define the tolerance limits of these properties. 
Attempts were made to improve low cetane number fuel perform- 
ance through minor engine modifications and adjustments. Also 
tested were alcohol-in-diesel fuel emulsions, synthetic fuels, and 
low proof ethanol. Both methanol and ethanol were consumed in 
stabilized and unstabilized emulsion forms. The synthetic fuels in- 
cluded a PARAHO shale oil marine diesel fuel, and solvent refined 
coal (SRC II) liquid fuel. The engines were capable of operating on 
all of these fuels, ing their versatility. In the case of poor 
ignition quality fuels, dual-fueling provided a suitable ignition 
source. Performance and combustion characteristics were frequent- 
ly equal to normal diesel fuel levels. 


5593 (DOE/ET/11289—TS8) ee of modified 
coatings for 


zirconia thermal-barrier gas-turbine applications. 
ee ee ee oe 
P.A.; McKee, D.W. (General Electric Co., Schenectady, 
NY (USA). Corporate Research and Develo ). 
24 May 1980. Contract AC05-77ET11289. Sip. NTIS, PC 
A03/MF AO1. Order Number DE83000257. 

Stabilized zirconia ceramics appear to have considerable po- 
tential as thermal barriers or corrosion resistant coatings for appli- 
cation to gas turbine components. Salt corrosion tests have indicat- 
ed however that under some conditions vanadium impurities in the 
fuel may cause accelerated failure of these coatings as a result of 
destabilization of the zirconia phase. The corrosion resistance, ther- 
mal stability and structure of the coatings depend to a large extent 
on the chemical composition of the ceramic phase. The results of a 
study of the behavior of plasma-sprayed Y2Os-Zr02 coatings to- 
wards combustion gases and the typical salt deposits likely to be en- 
countered in gas turbines which burn fuels containing sodium, 
sulfur, lead and vanadium impurities are described. 


5594 . (DOE/NASA/0091—2) Performance and emis- 
sions characteristics of aqueous alcohol fuels in a DI Diesel 
engine. Heisey, J.B.; Lestz, S.S. (Pennsylvania State Univ., 
University Park (USA). Center for Air Environment Stud- 
ies). Aug 1981. Contract AI01-81CS50006. 140p. (NASA- 
CR—167917; CAES—590-81). NTIS, PC A07/MF AOl1. 
Order Number DE83002973. 
Portions of document are illegible. 
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A single-cylinder DI Diesel engine was fumigated with eth- 
anol and methanol in amounts up to 55% of the total fuel energy. 
The primary objectives of this work were to determine the effects 
of aqueous alcohol fumigation on engine thermal efficiency, com- 
bustion intensity and gaseous exhaust emissions. Assessment of 
changes in the biological activity of raw particulate and its soluble 
organic fraction were also made using the Ames Salmonella typhi- 
murium test. Alcohol fumigation improved thermal efficiency 
slightly at moderate and heavy loads, but increased ignition delay 
at all operating conditions. Carbon monoxide and unburned hydro- 
carbon emission generally increased with alcohol fumigation and 
showed no dependence on alcohol type or quality. Oxide of nitro- 
gen emission showed a strong dependence on alcohol quality; :¢ia- 
tive emission levels decreased with increasing water content of the 
fumigant. Particulate mass loading rates were lower for ethanol- 
fueled conditions. However, the biological activity of both the raw 
particulate and its soluble organic fraction was enhanced by ethanol 
fumigation at most operating conditions. 


5595 (DOE/NASA/1011—36) Cold-air performance of 
compressor-drive turbine of Department of Energy upgraded 
automobile gas turbine engine. II. Stage performance. Roelke, 
R.J.; Hass, J.E. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
Oct 1982. Contract AI01-76CS5101!. 17p. NTIS, PC A02/ 
MF AO1. Order Number DE83001734. 

The aerodynamic performance of the compressor-drive tur- 
bine of the DOE Upgraded Gas Turbine engine was determined in 
low-temperature air. Tha as-received cast rotor blading had a sig- 
nificantly thicker profile than design and a fairly rough surface 
finish. Because of these blading imperfections a series of stage tests 
with modified rotors were made. These included the as-cast rotor, a 
reduced-roughness rotor, and a rotor with blades thinned to near 
design. Significant performance changes were measured. Tests were 
also made to determine the effect of Reynolds number on the tur- 
bine performance. Comparisons are made between this turbine and 


the compressor-drive turbine of the DOE baseline gas turbine 
engine. 


5596 (DOE/NASA/13111—10) Multifuel evaluation of 
rich/quench/lean combustor. Novick, A.S.; Troth, D.L.; No- 
tardonato, J. (Detroit Diesel Allison, Indianapolis, IN 
(USA); National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1982. Con- 
tract AI01-77ET13111. 9p. (NASA-TM—82986; CONF- 
821018—5). NTIS, PC A02/MF A0Ol. Order Number 
DE83001398. 

From IEEE/ASME/ASCE joint power generation confer- 
ence; Denver, CO, USA (17 Oct 1982). 

The work described in this paper is a part of the DOE/ 
LeRC Advanced Conversion Technology Project (ACT). The pro- 
gram is a multiple contract effort with funding provided by the De- 
partment of Energy and Technical Program Management provided 
by NASA LeRC. The emphasis in this paper is the fuel flexible 
combustor technology developed under the Low NO/sub x/ 
Heavy Fuel Combustor Concept Program for application to the 
Detroit Diesel Allison (DDA) Model 570-K industrial gas turbine 
engine. The technology, to achieve emission goals, emphasizes dry 
fuel-bound nitrogen (FBN), control of NO/sub x/ can be effected 
through a stated combustor with a rich initial combustion zone. A 
rich/quench/lean (RQL) variable geometry combustor utilizes the 
technology that will be presented to achieve low NO/sub x/ from 
alternate fuels containing FBN. The results will focus on emissions 
and durability for multifuel operation. 


5597 (LBL—14987) Emission characteristics of a 
medium-speed diesel using water-emulsified residual fuels. 
Brehob, D.D.; Robben, F.; Sawyer, R.F.; Pearce, K.R. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1982. Contract 
AC03-76SF00098. 24p. (CONF-821035—5). NTIS, PC A02/ 
MF AO1. Order Number DE83001552. 

From Combustion Insitute symposium on western states sec- 
tion; Livermore, CA, USA (11 Oct 1982). 

Portions of document are illegible. 

Particulate and NO/sub x/ concentrations and thermal effi- 
ciency have been measured on a medium-speed, 2500 kW (3400-hp) 
diesel engine using diesel No. 2 reference fuel and three high vis- 
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cosity residual fuels. The fuels were emulsified (without surfactant) 
at 0% to 12% water addition (by volume) with droplet diameters 
of 2 to 5, 5 to 10, and 10 to 20 micrometers. No effects were de- 
tected as a result of different ranges of droplet diameter. Both NO/ 
sub x/ concentration and thermal efficiency decreased as water 
level was increased: about 10% to 15% for NO/sub x/ and less 
than 2% for thermal efficiency (at 12% water). The engine emits 
about 0.051 gm/MJ (0.14 gm/bhp-hr) particulate for diesel No. 2 
and about 0.25 gm/MJ (0.65 gm/bhp-hr) for both the 3500 and 
5000 Seconds Redwood International (SRI) viscosity residual fuels. 
Contrary to what might have been expected, particulate formation 
with 12% water addition was higher than with 4% water addition 
or dry residual fuels. By x-ray fluorescence analysis it was deter- 
mined that the particulate matter contained about 9% ash when 
using diesel No. 2 and 30% ash when using the residual fuels. 


5598 (NZERDC—70) Instrumentation of cars for fuel 
economy. Final report. Morris, J.E. (New Zealand Energy 
Research and Development Committee, Auckland). Apr 
1982. 24p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE83900320. 

Portions of document are illegible. 

The development of an electronic system to control the air- 
fuel ratio (A/F) and ignition timing of an internal combustion 
engine to optimize fuel economy is described. Dynamometer and 
drive cycle testing of the system was performed. The results 
showed that a significant improvement in fuel economy can be 
achieved by a control system of the type developed. It is clear, 
however, that considerably more work needs to be done. One area 
mentioned is the need for more systematic fuel economy testing 
against speed and load as control parameters are varied for optimiz- 
ation, and a more economic air bypass system must be developed. 
(LCL) 


5599 Instantaneous temperature and density by sponta- 
neous Raman scattering in a piston engine. Smith, J.R. 
(Sandia Laboratories, Livermore, CA). AIAA Paper; No. 80- 
1359, 1-12(1980). 

A pulsed spontaneous Raman scattering (SRS) system that 
achieves single-shot temperature and nitrogen density measurements 
in a homogeneous charge, spark ignition engine is described. A Q- 
switched, frequency doubled YAG laser was used to obtain time 
resolution of 10 nanoseconds. The nitrogen density was determined 
from the Stokes vibrational Raman intensity and the temperature 
was determined from the ratio of anti-Stokes to Stokes vibrational 
intensities. The moments of the probability distribution functions 
(PDFs) for both nitrogen density and temperature at various crank 
angles at equivalence ratios of 0.72, 0.81, 0.91 and 1.0 are presented. 
Cycle-averaged spectral scans demonstrating the lack of laser in- 
duced interferences are also presented. 
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5600 (DOE/NASA/0032—16-Vol.1) Automotive Stirling 
engine Mod I design-review report. (Mechanical Technology, 
Inc., Latham, NY (USA)). Aug 1982. Contract AIO01- 
77CS51040. 639p. (NASA-CR—167935-Vol.1). NTIS, PC 
A99/MF A01. Order Number DE83001747. 

Portions of document are illegible. 

This report constitutes the required Design Review Report. 
It is a compilation of all of the unrestricted (non-protectable) infor- 
mation presented/discussed at the May 22-23, 1980 ASE Mode I 
Design Review held at NASA-LeRC. This Design Review Meet- 
ing was an update to the preliminary ASE Mod I Design Assess- 
ment Meeting held at NASA-LeRC on January 16-17, 1980. As the 
result of the January review, NASA authorized MTI to proceed 
with the procurement/fabrication of certain long lead time parts. 


5601 (DOE/NASA/51040—37) Computer program for a 
four-cylinder-Stirling-engine controls simulation. Daniele, 
C.J.; Lorenzo, C.F. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH . Lewis Research 
Center). Jun 1982. Contract AI01-77CS51040. 8ip. (NASA- 
TM—82774). NTIS, PC AO5/MF A0Ol. Order Number 
DE83003197. 





719 / ERA VOL. 8, NO. 3 


A  four-cylinder-Stirling-engine, transient-engine-simulation 
computer program is presented. The program is intended for con- 
trols analysis. The associated engine model has been simplified to 
shorten computer calculation time. The model includes engine me- 
chanical drive dynamics and vehicle load effects. The 
program also includes subroutines that allow (1) acceleration of the 
engine by addition of hydrogen to the system and (2) braking of the 
engine by short circuiting of the working spaces. Subroutines to 
calculate degraded engine performance (e.g., due to piston ring and 
piston rod leakage) are provided. Input data required to run the 
program are described and flow charts are provided. The program 
is modular to allow easy modification of individual routines. Exam- 
ples of steady-state and transient results are presented. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 5447, 5448 


5602 (DTH-LET-RE—81-6) of electric 
automobile. Nielsen, P.F. (Danmarks Tekniske Hojskole, 
Lyngby. Lab. for Energiteknik). Dec 1981. 92p. (In 
Danish). NTIS (US Sales Only), PC A05/MF A0O1. Order 
Number DE82750769. 

Portions of document are illegible. 

Electric powered or hybrid vehicles with electric batteries as 
a primary energy-supply can substitute an international combustion 
engine in some vehicles used for transportation over short distance. 
This system study is accomplished in order to elucidate the chances 
of electric-powered vehicle integration into normal urban traffic 
and to find the most energy-economic type. The necessary pre- 
sumption for creation of a competitive electric-powered vehicle is 
that its velocity and acceleration is much lower than those of con- 
ventional cars, but still acceptable. An energy saving of 10-15% can 
be achieved in urban traffic by use of a hydraulic auxilliary system, 
i.e., electric-hydraulic hybrid system rather than an isolated elec- 
tric-powered system. 


5603 (DTH-LET-RE—81-6(app.)) System study of elec- 
tric automobile. Appendix. Nielsen, P.F. (Danmarks Tek- 
niske Hojskole, Lyngby. Lab. for Energiteknik). Dec 1981. 
6lp. (In Danish). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE82750770. 

Portions of document are illegible. 

This appendix to the main report “System study of electric 
automobile” comprehends simulations of various vehicle types, du- 
ration of cycle between recharging, programs to calculate road and 
traffic parameters, acceleration and velocity effects. 


5604 (EPRI-EM—2600) EPRI/TVA Pilot Electric Ve- 
hicle Demonstration Project: Phase I. Final report. Carter, 
C.L.; Buffett, R.K. (Tennessee Valley Authority, Chatta- 
nooga (USA)). Oct 1982. 113p. NTIS, PC A06/MF AO1. 
Order Number DE83900150. 

Portions of document are illegible. 

This is the second and final report of the first phase of the 
multi-year Electric Power Research Institute/Tennessee Valley Au- 
thority (EPRI/TVA) Electric Vehicle Demonstration Project con- 
ducted at Chattanooga, Tennessee. The first progress report (EPRI- 
EM—2095) included the strategy and methodology used in imple- 
menting an electric vehicle (EV) demonstration program which 
was conceived after an evaluation of prior worldwide efforts. It in- 
cluded the vehicle evaluation and selection process, demonstration 
planning, site preparation, facilities development (charging, servic- 
ing, and testing), data gathering techniques, and design of on-board 
monitoring equipment. The first progress report can serve as an aid 
for other utilities contemplating EV demonstration programs. The 
final phase I report includes the information gained from the testing 
and evaluation of ten Volkswagen electric vehicles - five buses and 
five vans - operating in a real-world environment under controlled 
conditions. Real-time and other data were collected on the EVs 
during the eighteen month period from January 1980 through June 
1981 and analyzed to determine their performance capabilities. 
Route and mission studies were also conducted to determine EV 
applications within the TVA fleet and to develop an approach for 
identifying suitable missions for EVs within general utility fleet op- 
erations. Summaries of the operation of these vehicles are included 
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along with evaluations of selected components. System energy effi- 
ciency, and maintenance data are presented for each vehi- 
cle. Failure analyses that were performed to determine vehicle and 
component deficiencies and strengths are also presented. 


5605 (PB—82-254350) Prospects for the electric vehicle 
in the chicago area - 1980-2000. Final report. Merilatt, D.S.; 
Galen, P.S.; Jansen, S.D.; Soeoet, S.; Sudhindra, P.V. (Illi- 
nois Univ., ‘Chi cago (USA). Energy Resources Center). Jul 
1981. 134p. NTIS, PC A07/MF AOI. 

This report explains the market adopting potential for elec- 
ee ee 

with adopting scenarios are examined. The market analyzed is 
‘dis tiled cnet tedidaas sues, toot Uae anatase ate 
Se ee ee eee 
tion are derived from an analysis of demographics, housing charac- 
teristics and automobile use patterns. A dynamic relative cost 
model is used to analyze the various cost components of the EV 
and a comparable internal combustion engine vehicle to yield the 
year of cost parity between the two. 


3304 Hybrid Systems 

REFER ALSO TO CITATION(S) 5602 
3307 Emission Control 
REFER ALSO TO CITATION(S) 5597 


- atten ae Emissions of diesel-fuelled passen- 

Haak, K.E. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany, F.R.). Fakultaet fuer Berg- 
bau, Huettenwesen und Maschinenwesen). 13 Feb 1980, 


100p. (In German). NTIS (US Sales Only), PC A05/MF 
AOl. ‘Order Number DE83900092. 


Sa iniatiitiasit tettinbtbaltttipsmnatsiniees 
the maximum permissible values for CO will be lowered by legal 
measures and a low sum value will be set for HC + NOsub(x). The 
applicability of the European test method to diesel engines will be 
investigated. As in the US test method, diesel exhaust emissions will 
be measured by constant volume sampling. A gas-chromatography 
process is being developed for differentiated analysis of hydrocar- 
bon concentrations in diesel exhaust gas. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 5505, 5556, 5561, 5592, 5594 


5607 (LA-UR—82-3037) Gaseous-fuel safety assessment. 
Status report. Krupka, M.C.; Edeskuty, F.J.; Bartlit, J.R.; 
Williamson, K.D. Jr. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 12p. (CONF- 
821055—2). NTIS, PC A02/MF AOl. Order Number 
DE83001974. 

From 20. automotive technology development contractor 
coordination meeting; Dearborn, MI, USA (25 Oct 1982). 

The Los Alamos National Laboratory, in support of studies 
sponsored by the Office of Vehicle and Engine Research and De- 
velopment in the US Department of Energy, has undertaken a 
safety assessment of selected gaseous fuels for use in light auto- 
motive transportation. The purpose is to put into perspective the 
hazards of these fuels relative to present day fuels and delineated 
criteria for their safe handling. Fuels include compressed and liqui- 
fied natural gas (CNG and LNG), liquefied petroleum gas (LPG), 
and for reference gasoline and diesel. This paper is a program status 
report. To date, physicochemical property data and general petro- 
leum and transportation information were compiled; basic hazards 
defined; alternative fuels were safety-ranked based on technical 
properties alone; safety data and vehicle accident statistics re- 
viewed; and accident scenarios selected for further analysis. Meth- 
odology for such analysis is presently under consideration. 
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5608 (SERI/TP—235-1774) Reformed methanol. Fine- 
‘old, J.G.; McKinnon, J.T.; Karpuk, M.E. (Solar Energy 
esearch Inst., Golden, CO (USA)). Oct 1982. Contract 

AC02-77CH00178. 14p. NTIS, PC A02/MF AOl1. Order 

Number DE83002096. 

This paper describes the design and testing of an automotive 
fuel system that provides hydrogen-rich gases to an internal com- 
bustion engine by catalytically cracking, or dissociating, methanol 
on board the vehicle. The vaporization and dissociation of metha- 
nol absorb heat from the engine exhaust and increase the lower 
heating value of the fuel by approximately 22%. In addition, raising 
the compression ratio and burning with excess air increase the 
engine thermal efficiency. Engine dynamometer test results with 
dissociated methanol demonstrated improvements in brake thermal 
efficiency compared to gasoline of up to 50% depending on engine 
speed and torque. Lower speeds and torques produce the largest 
improvements. This paper presents maps of exhaust temperature 
and exhaust heat content. The exhaust temperature is almost always 
high enough for dissociation to occur, but, at lower power outputs, 
there is only enough exhaust energy for partial dissociation of the 
methanol. This concept also applies to combustion turbines. Steam 
reformed methanol allows higher efficiency and more power com- 
pared to petroleum fuels, liquid methanol, or dissociated methanol. 
The hydrogen-rich gases do not require cooling before entering the 
turbine. This paper presents an analysis of the potential technical 
and economic advantages of this approach along with an outline of 
a recently initiated experimental program to verify them. 
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REFER ALSO TO CITATION(S) 3967, 3968, 4007, 4195, 4369, 4370, 4429, 
4442, 4458, 4695, 4697, 5033, 5041, 5043, 5045, 5049, 5054, 5065, 5069, 5142, 
5142, 5143, 5143, 5149, 5150, 5234, 5234, 5264, 5732, 5873, 5874, 6490, 6494, 
6494, 6511, 6575, 6576, 6577, 6578, 6579, 6580, 6581, 6582, 6583, 6584, 6585, 
6586, 6587, 6588, 6589, 6590, 6591, 6592, 6593, 6594, 6595, 6596, 6597, 6598, 
6599, 6599, 6600, 6601, 6602, 6603, 6604, 6605 


5609 (AERE-TP—931) Enhancement of creep by irra- 
diation. Nabarro, F.R.N.; Bullough, R.; Matthews, J.R. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Theoretical Physics Div.). Mar 1982. 24p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82702822. 

Three new processes are proposed for the enhancement of 
creep by irradiation. They all depend on the assumption that the 
rate controlling process in steady-state creep is the annihilation of 
edge dislocation dipoles in sub-grain boundaries by climb. The re- 
laxation or misfit volume strain is much greater for an interstitial 
than for a vacancy and leads to a preferential loss of interstitials at 
isolated edge dislocations in irradiated materials. This biassed loss 
of interstitials constitutes the first process and causes edge disloca- 
tions of opposite sign present in a boundary to climb in opposite 
directions and thereby increases the rate at which they collide with 
each other and annihilate. In the second process the positive relax- 
ation volume strain of an interstitial ensures that it will be attracted 
into regions where the tensile fields of adjacent dislocations overlap 
and reinforce each other. This dislocation dipole size effect interac- 
tion always favours climb in a direction which leads to dislocation 
annihilation. In the third process, the overlapping shear stress fields 
of two neighbouring dislocations of opposite sign attract interstitials 
by the inhomogeneity interaction. This arises because a dumb-bell 
interstitial has a very low effective shear modulus compared to the 
surrounding material. 


5610 (ANL—82-14) Study of the uranium-aluminum-sili- 
con system. Dwight, A.E. (Argonne National Lab., IL 
(USA)). Sep 1982. Contract W-31-109-ENG-38. 44p. NTIS, 
PC A03/MF AO1. Order Number DE83002345. 

The U-AI-Si system was investigated in the composition 
range from U to U-80 at.% Al to U-75 at.% Si. More than 260 
binary and ternary alloys were arc melted and studied by metallo- 
graphic and x-ray powder diffraction techniques, in the as-cast con- 
dition and after thermal treatment at temperatures ranging from 700 
to 1040°C. One or possibly two ternary compounds of undeter- 
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mined crystal structure exist at or near U2AISie. The binary silicides 
Us3Si, UsSie, and USi can dissolve only small amounts of Al in solid 
solution, but the higher silicides UsSis, USi/sub 2-x/, and USis dis- 
solve increasingly larger amounts of Al. Of the three binary alumin- 
ides, UAlk can dissolve more than 12 at.% Si in solid solution. 
UAI; forms a continuous solid solution with USis, and UAL, is not 
present in alloys containing more than 3 at.% Si. 


5611 (AREAEE—251) Deformation effect on recrystal- 
lization of Al-3.94 wt % Cu alloy. Higgy, H.R.; Abou-El 
Nasr, T.Z.A.; Higgy, E.S.M.; Taha, A.M.S. (Atomic 
Energy Establishment, Inshas (Egypt). Dept. of Metallur- 
gy). 1981. 17p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE82905473. 

Portions of document are illegible. 

The effect of cold-work and annealing temperature on the 
recrystallization of Al-3.94 wt % Cu was studied. As-received ma- 
terials were annealed at both 400°C and 500°C before cold rolling. 
Cold-rolled specimens having 13%, 30%, 51%, and 67% coldwork 
were isothermally annealed till 500°C, and then microscopically 
studied and hardness tested. Recrystallization process was found to 
be influenced by both deformation and annealing temperature. 
Grain-size increased with annealing temperature until 400°C, after 
which grain-size decreased. Cold-work decreased grain-size at all 
annealing temperatures. Hardness decreased with annealing tem- 
perature until 400°C, after which it increased sharply. Cold-work 
increased hardness, the increase was more pronounced at annealing 
temperatures below 400°C. 


5612 (BARC—1138) Corrosion studies of copper-base 
alloys in sea-water loop at Desalination Division. Shibad, 
P.R.; Bagchi, S.N.; Ghosh, P.K. (Bhabha Atomic Research 
Centre, Bombay (India)). 1981. 1lp. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE83900419. 

Aluminium brass, °Cu-?°Ni and **In alloys in the form of 
tube specimens have been exposed to untreated flowing sea water 
up to 1.7 metres/second in a loop for a total period of 1500 hours. 
The tests were carried out simulating a heat exchanger of a desali- 
nation plant. Boroscopic examination, eddy current testing and mi- 
croscopic examination on these three tube specimens after the expo- 
sure tests did not reveal any pitting or appreciable surface attack. 
All the three copper base alloys examined performed well after the 
exposure period. 


5613 (BMFT-FB-T—82-084) Replacement of lumpy 
chrome ore by agglomerated ore concentrates and lowering of 
specific power consumption and improvement of Cr-yield by 
means of improved slag composition in the production of H.C. 
Ferrochrome. Retelsdorf, H.J.; Fichte, R.; Breuer, F.; Zim- 
mermann, H. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.)). Jun 1982. 16p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750912. 

Work on this project is finished, but further work on the use 
of Cr-ore briquettes seems necessary. It was the aim of the project 
to develop improved slag compositions for the FeCr 4-6% C-proc- 
ess resulting in higher Cr-yield and lower specific power consump- 
tion. Furthermore, replacement of lumpy ore in the charge by ag- 
glomerated Cr-ore-fines or concentrates in the form of pellets and 
briquettes was to be tested. Experimentals were performed in a 70 
kW and a 300 kW arc furnace. Two different slag compositions 
were tested. The high-MgO slag type proved suitable. The specific 
power consumption and the Cr-yield depend to a large extent on 
the type of Cr-ore and on the agglomeration process. Cr-ore pellets 
can be used up to 65% in the ore charge but briquettes can be used 
only up to 25% to replace lumpy ores without causing higher Cr- 
losses in the slag. 


5614 (CEA-R—5131) Study of structural transforma- 
tions occuring in low carbon chromium-molybdenum ferritic 
steels: influence of small additions of vanadium and niobium. 
Pelletier, M. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France); Paris-11 Univ., 91 - Orsay 
(France)). Dec 1981. 293p. (In French). NTIS (US Sales 
Only), PC A13/MF AO1. Order Number DE82702821. 
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Thesis. 

This study has been carried out on several low carbon chro- 
mium-molybdenum ferritic steels: 2,25% < =Cr<=9%, 
1%<=Mo<=2%, with and without Nb and V. Microstructural 
examinations and hardness tests were conducted on these materials 
in their as-received condition (hot-extruded) as well as during the 
rise of the temperature with different heating rates, and after aus- 
tenitizing treatments at 900°C to 1300°C. In the case of alloys with 
high chromium concentration and additions of vanadium and nio- 
bium, the austenitic transformation is partial, and heat treating at 
higher temperatures results in increased delta transformation, a phe- 
nomenon which is accentuated by an important sensitivity to decar- 
burization. Austenitic transformation during cooling leads to two 
types of CCT curves according to chromium content. Variations in 
chemical composition and austenitizing temperature significantly 
modify these diagrams, in particular those of the niobium stabilized 
steels. The morphology of the structures produced are very di- 
verse, without important presence of residual austenite. The tem- 
pering behaviour in anisothermal and isothermal conditions was fol- 
lowed, and the temperature range limits within which precipitation 
reactions occur were determined in view of characterizing for each 
alloy the different types of precipitates formed and their influence 
on the mechanical resistance of the alloy after tempering. 


5615 (CONF-821037—30) New method for analyzing 
small-scale fracture-specimen data in the transition zone. 
Merkle, J.G. (Oak Ridge National Lab., TN (USA)). 1982. 
Contract W-7405-ENG-26. 8p. D. Order Number 
DE83001925. 

From 10. water reactor safety research information confer- 
ence; Gaithersburg, MD, USA (12 Oct 1982). 

Among the problems related to the use of small specimens 
for measuring fracture toughness, those concerning size effects and 
data scatter are perennial. An attempt was made to find a suitable 
method for adjusting individual small specimen fracture toughness 
values for size effects in the transition range of temperature. The 
method selected was one already proposed by Irwin. Irwin’s B/sub 
Ic/ equation recognizes an interaction between toughness and size. 
If either toughness increases or size decreases, the ratio K/sub c// 
K/sub Ic/ will increase. This interaction magnifies the scatter in- 
herent in plane strain K/sub Ic/ values. Although the more 
common application of the B/sub Ic/ formula is the estimation of 
K/sub c/ values from known values of B and K/sub Ic/, the origi- 
nal application was the one considered here, i.e., the estimation of 
K/sub Ic/ from measured values of B and K/sub c/. So the new 
aspect of the application described here is mainly the use of small 
specimen test data, analyzed inelastically. 


5616 (CONF-821086—1Draft) Tribological properties of 
ion-implanted 52100 steel. Fischer, T.E.; Luton, M.J.; Wil- 
liams, J.M.; White, C.W.; Appleton, B.R. (Exxon Research 
and Engineering Co., Linden, NJ (USA); Oak Ridge Na- 
tional Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 
36p. NTIS, PC A03/MF A0O1. Order Number DE83001969. 

From ASME/ASLE joint lubrication conference; Washing- 
ton, DC, USA (5 Oct 1982). 

Portions of document are illegible. 

Titanium, argon, nitrogen, and iron were implanted in sepa- 
rate strips on a ferritic AISI E52100 cylinder. Three implant ener- 
gies were chosen to obtain a continuous distribution from the sur- 
face to a depth of 120 nm and total doses were 4 x 10*” ions cm™. 
The friction coefficient and wear track morphology were measured 
by sliding against a martensitic AISI 52100 steel ball in air, in a 
fully formulated lubricant and in highly purified hexadecane. In dry 
sliding, titanium reduced the friction coefficient to 0.32 and sup- 
pressed the near-surface cracking, in agreement with previous work 
at Harwell and Naval Research Labs. In hexadecane, titanium re- 
duced the friction coefficient to 0.22, iron and nitrogen increased it 
to 0.7 from 0.55 and all implants decreased wear. In the fully for- 
mulated lubricant, only the break-in pattern was modified. Auger 
measurements showed that carbon penetrated the material with all 
implants, creating TiC in the Ti implanted strip and presumably 
strengthening the other implanted areas by carbide precipitates. 10 
figures. 


tions, of 3 
man, D.N. (Cornell Univ., Ithaca, NY (USA)). Mar 1982. 
Contract AC02-76ER03158. 53p. NTIS, PC A04/MF A01. 
Order Number DE83001861. 


ter functions. All of the DZs are analyzed in great detail employing 
these principal quantities and the results are presented in graphical 
form. In addition, many other detailed physical properties of DZs 
are presented. 


NY “(USA)). Jun 1982. Contract AC02-76ER03158. 30p. 
NTIS, PC A03/MF A0O1. Order Number DE83001366. 

The statistics of the atom-by-atom dissection of planes, in the 
atom-probe field-ion microscope, have been investigated. Tungsten 
specimens oriented in the [110] direction, with the probe hole over 
the center of the plane, were slowly pulse field-evaporated on a 
plane-by-plane basis, and statistical analyses were made on the 
number of tungsten atoms detected per plane; twenty-four separate 
slow dissection experiments were performed. Observed fluctuations 
in the number of atoms per plane are used to infer a range of allow- 
able values for the detection efficiency. 


5619 acai Irradiation of —— 
with metallic diatomic molecular ions: atomic-resolution ob- 
servations of depleted zones. Pramanik, D.; Seidman, D.N. 
(Cornell Univ., Ithaca, NY (USA)). Aug 1982. Contract 
AC02- 76ERO3158. 18p. NTIS, PC A02/MF A01. Order 
Number DE83001862. 

Direct evidence, on an atomic scale, is presented for the en- 
hancement of damage production per projectile ion in diatomic me- 
tallic molecular ion (dimer) irradiations of tungsten as compared to 
monatomic metallic ion (monomer) irradiations. Irradiations were 
performed in situ at = 10 K, in a field-ion microscope, employing 
20 keV Ag*t or W* monomer ions and the results are compared 
with 40 keV W.* or Ago* dimer ion bombardments; the average 
energy per ion was 20 keV. First, in the near-surface region the de- 
pleted zones produced by the W2* dimer ions give rise to void-like 
contrast effects. The W* monomer ions do not produce this void- 
like damage. The existence of voids was explained employing a nu- 
cleation and diffusion-limited growth model which suggests that the 
growth can occur on a time scale < 10~°s, if the effective diffusi- 
vity of an atom in the fully-developed collision cascade is > 3 x 
10-*cm?s~*. Second, by counting the number of vacancies in indi- 
vidual depleted zones, produced by the different ions, it was dem- 
onstrated that the number of vacancies produced per incoming ion 


of the dimer is 1.55 times greater than the number of vacancies pro- 
duced per monomer ion. 


report, 

1982. Whitten, J.L. (State Univ. of New York, Stony Brook 
(USA)). 15 Oct 1982. Contract AC02-77ER04387. 16p. 
NTIS, PC A02/MF A0O1. Order Number DE83002788. 

Portions of document are illegible. 

The research concerns the theory of chemisorption of mole- 
cules on solid surfaces: the development of a general formalism, 
and specific applications to the hydrogen-titanium system. The ob- 
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jective is to develop a suitable formalism for treating electronic in- 
teractions at an ab initio level when both localized and delocalized 
interactions occur, as in the case of molecular adsorption on a me- 
tallic surface. For H2 and CO adsorption on titanium, the goal is a 
determination of the energetics of adsorption and molecular disso- 
ciation as a function of surface site. The first phase of the research 
concerned primarily the formalism and the second the modeling of 
the titanium surface, preparatory to the chemisorption studies. The 
final phase of the research has dealt with applications of the che- 

theory to several systems: Hz on Ti(0001), CO on 
Ti(0001), interstitial H in titanium, H on Cu(100) and He dissocia- 
tion on Cu(100). Work on stepped copper surfaces and CO interac- 
tions with Ni(100) was also begun. With the exception of the latter 
two projects now underway, the results of all studies have been 
published. Brief summaries of the individual projects are included 
in this report. 


5621 (DOE/ER/06039—2) Metallographic studies of 
hydrogen-embrittled AISI Type 1018 steel. Wagner, J.A.; 
Louthan, M.R. III; Louthan, MLR. Jr. (Virginia Polytechnic 
Inst., Blacksburg (USA)). 1982. Contract AS05-78ER06039. 
21lp. (CONF-820724—5). NTIS, PC A02/MF A011. Order 
Number DE83001525. 

From 15. annual International Metallographic Society meet- 
ing; Orlando, FL, USA (18 Jul 1982). 

Metallographic and fractographic studies of AISI Type 1018 
steel disks, pressurized to rupture in either hydrogen or oxygen gas 
showed that the adverse effects of hydrogen were influenced by the 
inclusion content of the steel. The hydrogen embrittlement process- 
es initiate at surface defects and inclusion stringers. The embrittle- 
ment sequence then involves a complicated interaction between 
these failure initiation sites, the availability of hydrogen and the test 
strain rate. Final failure can occur by either microvoid coalescence 
or decohesion type mechanisms. 


5622 (DOE/ER/10585—1) Modeling for ultrasonic non- 
destructive evaluation of columnar structures in anisotropic 
materials. Progress report. Dewey, B.R.; Oliver, B.F.; 
Adler, L. (Tennessee Univ., Knoxville (USA). Nondestruc- 
tive Evaluation Div.). 31 Jan 1981. Contract AS05- 
80ER10585. 25p. NTIS, PC A02/MF A0Ol1. Order Number 
DE83000869. 

Portions of document are illegible. 

In the year’s reporting period, progress has been made in the 
three areas covered in this project: (1) metallurgical work in sample 
preparation, (2) ultrasonic studies, and (3) finite element modelling. 
The work in these three areas is described. 


5623 (DOE/ER/70171—T1) Compressibility meas- 
urements. Final technical report. (California Univ., Los An- 
geles (USA)). 1981. Ceaienat AT03-76ER70171. 3p. NTIS, 
PC A02/MF A0O1. Order Number DE83000199. 

Measurements have been completed on the pressure depend- 
ence of Grueneisen’s parameters for quartz, quartzite and fluorite. 
Identical results for quartz and quartzite were obtained. Meas- 
urements of gamma for bismuth, rubidium chloride and potassium 
chloride though their phase transitions have been completed. Meas- 
urements of the pressure-volume-temperature relationship of sodium 
chloride and lithium fluoride up to 32 kbar and 500°C have been 
completed. 


5624 (DOE/ET/10699—T1) Low-alloy steels for thick- 
walled pressured vessels. Final report, October 1, 1978-March 
31, 1980. Todd, J.A.; Zackay, V.F.; Parker, E. R. (California 
Univ., Berkeley (U SA). Dept. of Materials Science and 
Mineral Engineering). 1980. Contract AT03-76ET10699. 
85p. NTIS, PC A05/MF A0Ol. Order Number DE83002547. 

This program aims to modify existing commercially available 
pressure vessel steels and to develop new steels which can be field 
fabricated into thick sectioned pressure vessels for coal gasification 
and liquefaction systems. During 1978-79, transmission electron mi- 
croscopy has been carried out on 2.25Cr-1Mo, samples of which 
have been cooled at rates simulating those obtained in commercial 
plates up to 16 in. thick. The tempering responses at different tem- 
peratures have also been fully characterised. These studies were re- 
peated on the alloy modifications. Programs have been developed 
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to eliminate temper embrittlement in 2.25Cr-1Mo and also in 3.5Ni- 
1.5Cr steels and a study of the microstructural aspects of weldabi- 
lity has also been initiated. Fracture mechanics studies have been 
initiated on A533B and its alloy modifications. Isothermal transfor- 
mation of Alloy 4 (Fe-0.1%C-0.5V-0.5Mn) and Alloy 5 (Fe-0.1C- 
0.5V-0.5Mn-3Ni) showed that uniform VC particle dispersions with 
optimum strength and toughness properties could be achieved in 
Alloy (i.e. by addition of 3%Ni). Preliminary investigations indicate 
that this VC dispersion can also be produced during slow cooling, 
especially at rates equivalent to those for 12 to 16” thick plates. 30 
figures, 11 tables. 


5625 (EPRI-NP—2589) Mechanisms of environmental 
cracking in systems peculiar to the power-generation industry. 
Final report. Ford, F.P. (Generai Electric Co., Schenectady, 
NY (USA). Corporate Research and Development Center). 

1982. 206p. NTIS, PC A1l0/MF A0l. Order Number 
DE83900264. 

The mechanisms of cracking were quantified in an attempt 
to provide a sounder planning basis for other design-oriented pro- 
grams and to indicate possible causes of, and remedies against, envi- 
ronmentally-controlled cracking. The slip-dissolution mechanism of 
subcritical crack propagation was shown to be valid quantitatively 
< 100°C for sensitized 304 in dilute sulphate solutions and for a 
3CrMo turbine disc steel in neutral and alkaline environments. The 
model also explains the cracking response of stainless steel and 
carbon steel at temperatures up to 288°C. The rate determining 
steps were identified by a transient electrochemical technique to be 
the bare surface dissolution rate, passivation rate, oxide rupture 
rate, and liquid diffusion rates in the crack tip region. The operat- 
ing conditions where each predominates are related to the engineer- 
ing variables such as stress, oxygen content, degree of sensitization, 
etc. Insights are offered into the reasons why startup deaeration in 
boiling water reactors (BWRs) can be beneficial; why turbine steels 
crack in both an alkaline environment and condensing steam and 
how this can be alleviated; why design criteria based solely on data 
from static tests may be in error when operating components are 
undergoing slight amounts of resonant vibration; how accelerated 
laboratory data involving rapid straining is related quantitatively to 
the condition expected in an operating plant, and, finally, why fail- 
ure diagnoses narrowly defined as stress corrosion or corrosion-fa- 
tigue may be restrictive in terms of offering a possible remedial 
action. 194 figures, 5 tables. 


5626 (INIS-mf—6819, pp 559) Study of atomic ordering 
using nuclear gamma resonance spectra in °’Fe in the phases 
of varying composition. coe ee F.A.; Ryzhenko, B.V.; 
Goloborodskij, B.Yu.; N.A.; "Geld, P.V. 1981. 
(In Russian). Dep. NTIS (Us Sales Only). 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


5627 (INIS-mf—7174, pp vp) Use of electron tunnelling 
to study the precipitation of 8-hydride in the system Nb-H. 
Bulhoes, I.A.M.; Akune, K.; Pinatti, D.G. (Sao Carlos Univ. 
(Brazil). Dept. de Engenharia de Materiais); Roberts, J.M. 
(Rice Univ., Houston, TX (USA)). 1980. (in Portuguese). 
Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


5628 (INIS-mf—7174, pp vp) Observation of fractures 
in the lateral surface of Nb-H alloy samples tested under ten- 
sion. Rodrigues, J.A.; Pinatti, D.G. (Sao Carlos Univ. 
(Brazil). Dept. de Engenharia de Materiais); Roberts, J.M. 
(Rice Univ., Houston, TX (USA)). 1980. (In Portuguese). 
Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 
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5629 (INIS-mf—7219) International symposium 
NMR spectroscopy. Proceedings. (Slovenska Vedeckoeech 
nicka Spolocnost, Bratislava (Czechoslovakia). Edicne Stre- 
disko). [nd]. 45p. NTIS an Sales Only), PC A00/MF AO1. 
Order Number DE8378004:; 

From International aan on NMR spectroscopy; Smo- 
lenice, Czechoslovakia (29 Sep - 3 Oct 1980). 

The publication consists of 32 papers and presentations from 
the field of NMR spectroscopy applications submitted to the Inter- 
national Symposium on NMR Spectroscopy held at Smolenice be- 
tween 29 Sep and 3 Oct, 1980. (B.S.). 


Sane H (Korat aa omens Juelich G.m.b.H. a 
ues, m. 
= F.R.). Inst. fuer Festkoerperforschung). Jan 1982. 

(In German). NTIS ic Sales Only), A05/MF 
Al 1. Order Number DE82750906 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many, F.R. 

Careful elastic after effect measurements have been per- 
formed in Mo after electron irradiation at 5 K and after isochronal 
annealing in search for a reorientation process of <110>-dumbbell 
self-interstitial-atoms. From previous measurements of the Huang 
scattering on identically irradiated Mo-samples the expected magni- 
tud> of the relaxation strength of this process was known. Howev- 
er, a process of this magnitude does not appear in the relaxation 
spectra. This means, that a reorientation of the <110>-dumbbell 
self-interstitial-atom does not occur, neither as a rotation in place 
nor during the free migration of the <110>-dumbbells. It is pro- 
posed to explain this observation by a two dimensional migration of 
the <110>-dumbbell during which the orientation of the dumbbell 
axis is conserved. This two dimensional diffusion explains without 
further assumptions the peculiar behaviour of resistivity recovery 
observed in earlier studies. 


5631 (LBL—14720) Argonne National 

HVEM Summer Institute lecture - kinetics II. Westmacott, 
K.H. (Lawrence Berkeley Lab., CA (USA)). Aug 1982. 
Contract AC03-76SF00098. 22p. (CONF-820756—1). NTIS, 
PC A02/MF AO1. Order Number DE83001560. 

From HEVEM summer institute workshop; Argonne, IL, 
USA (21 Jul 1982). 

The purpose of this contribution is to outline some of the 
ways in which the High Voltage Electron Microscope can be used 
to study the kinetics of secondary defect shrinkage and precipitate 
particle growth and dissolution. In many cases, good agreement be- 
tween the predictions of theory and the experimental observations 
are found and this provides not only insights into the mechanisms 
underlying the processes, but also quantitative measurement of pa- 
rameters of metallurgical importance. To summarize, some of the 
advantages of the HVEM in kinetic studies include: (1) unlike bulk 
studies where only average behavior is measured, precise meas- 
urements on individual particles may be made; (2) in some systems 
it is useful for rapidly establishing phase boundaries, (3) anomolous 
behavior such as may occur by interactions with lattice defects and 
boundaries may be studied (4) growth and dissolution mechanisms 
may be established, (5) phase stability in an irradiation environment 
may be studied directly. 


(NP—2750755) Development of testing methods 
Energy research - 


f Energy. District heating 1. 
Larsen, S.E.; Risager, K.; Meyer, J. (Jydsk Teknologisk In- 
stitut, Aarhus (Denmark); Danske Fjernvarmevaerkers For- 
ening, Kolding). Dec 1981. 55p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82750755. 

Standard testing methods were evaluated for preinsulated 
district heating pipes. Some methods have to be modernized. Regis- 
tration equipment for strength and mechanical stresses will be de- 
veloped. A proposal of Danish standard for preinsulated heat pipes 
has been prepared. 


treatments to improve the life time are shown. 


5634 (SAND—81-2176) High resolution TEM 

in Fe. Follstaedt, D.M. (Sandia National 
Labs., uerque, NM oe 1982. Contract 
AC04-76D 89. 13p. NTIS, PC A0l. Order 
Number DE83002608. 

The techniques used to obtain high resolution TEM images 
of ferromagnetic (bcc) Fe specimens with a JEOL JEM-100 CX 
Se ae ge 
the specimen in place gives a resolution of ~ 5 A i 
120 keV as demonstrated with images of small (~ 10 A) te tub 
bles in Fe. The use of a special pole piece designed to minimize the 
objective lens magnetic field at the specimen is also discussed. 


5635 (SAND—82-0728C) Measuring back stresses in 
commercial alloys at elevated temperatures. Jones, W.B.; 
Rohde, R.W. (Sandia National Labs., Atego, tal 
(USA)). 1982. Contract AC04-76DP00789. . (CONF- 
821049—4). NTIS, PC A03/MF AOl. Order Number 
DE83001787. 

From TMS/AIME fali meeting; St. Louis, MO, USA (24 
Oct 1982). 

Portions of document are illegible. 

Strain transient dip tests have been conducted on two com- 
mercial heats of Alloy 800 at 922 K. Tests were conducted on both 
a servo-controlled hydraulic machine and a specially designed dip 
allowed unambiguous definition of a kinematic variable. The sever- 
al other methods of interpreting dip test data by attempting to 
measure strain rates shortly after the unloading decrements were 
found not to be satisfactory. The nature of the instantaneous un- 
loading strains and the strain transients following unloading are also 
discussed in terms of the mechanisms of deformation in Alloy 800. 
9 figures, 3 tables. 


5636 (SAND—82-1317C) Phase transformation under 
intense shock loading. Grady, D.E. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. Sp. (CONF-821107—16). NTIS, PC A02/MF 
AOl1. Order Number DE83001506. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Solids subjected to high velocity impact or explosive loading 
may undergo polymorphic phase transformation or melting within 
time periods appreciably less than 10~*s due to the intense shock- 
pressure environment. Although criteria for penance phase 
transformation on the Hugoniot are satisfied, other nonequilibrium 
features unique to the shock-wave environment have been identified 
in the shock transformation process. These features include shear 
and heterogeneous deformation effects which control the transfor- 
mation kinetics and microstructure of the transformed material. 
Transformation under shock loading leads to unusual microstruc- 
ture in the recovered materials and can result in interesting and 
useful changes in physical and mechanical properties. 
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(SAND—82-1475C) Amorphous AI(Ni) alloy for- 
mation by pulsed-electron-beam quenching. Picraux, S.T.; 
Follstaedt, D.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 6p. (CONF- 
821107—17). NTIS, PC A02/MF AOl. Order Number 
DE83002141. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Portions of document are illegible. 

The microstructural transition from the epitaxial crystalline 
to amorphous state as a function of Ni concentration is examined in 
AI(Ni) alloys formed by ion implantation and e-beam melt quench- 
ing. The evolution from epitaxial crystalline Al at = 3.5 at. % Ni 
to amorphous phase formation at 15 to 30 at. % Ni is characterized 
in detail for 8, 10 and 12% Ni uniform concentration samples by 
ion channeling and transmission electron microscopy. The transi- 
tion occurs via complete loss of epitaxial regrowth at 9 at. % and 
the formation of a fine-grained polycrystalline Al, with grain size 
decreasing with increasing Ni from 20 to 100 A at 10% Ni concen- 
tration to = 10 to 50 A at 12% Ni. 


(TRITA-HFL—0031) EPFM calculational round 
robin. Markstroem, K. (Royal Inst. of Tech., Stockholm 
(Sweden)). Sep 1980. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82702930. 

In order to assess the confidence level of elastic-plastic cal- 
culations of cracked bodies, the Joint Research Centre at Ispra 
(Italy) in cooperation with the European Group of Fracture has or- 
ganized a calculational Round Robin on Elastic-Plastic Fracture 
Mechanics. About twenty European research institutions are par- 
ticipating. The Swedish contribution was performed at the Depart- 
ment for Strength of Materials, RIT, Stockholm. The computation- 
al results are presented in accordance with the JRC specifications, 
which are appended. 


5639 (UCRL—87500) High-temperature oxidation of 
ion-implanted tantalum. Kaufmann, E.N.; Musket, R.G.; 
Truhan, J.J.; Grabowski, K.S.; Singer, I.L.; Gossett, C.R. 
(Lawrence Livermore National Lab., CA (USA); Naval Re- 
search Lab., Washington, DC (USA)). 15 Sep 1982. Con- 
tract W-7405-ENG-48. 27p. (CONF-820945—4). NTIS, PC 
A03/MF A01. Order Number DE83000747. 

From International conference on ion beam modification of 
materials; Grenoble, France (6 Sep 1982). 

The oxidation of ion-implanted Ta in two different high tem- 
perature regimes has been studied. Oxidations were carried out at 
500°C in Ar/O2 mixtures, where oxide growth is known to follow 
a parabolic rate law in initial stages, and at 1000°C in pure On, 
where a linear-rate behavior obtains. Implanted species include Al, 
Ce, Cr, Li, Si and Zr at fluences of the order of 10'7/cm?. Oxidized 
samples were studied using Rutherford backscattering, nuclear re- 
action analysis, Auger spectroscopy, secondary-ion mass spectros- 
copy, x-ray diffraction and optical microscopy. Significant differ- 
ences among the specimens were noted after the milder 500°C 
treatment, specifically, in the amount of oxide formed, the degree 
of oxygen dissolution in the metal beneath the oxide, and in the re- 
distribution behavior of the implanted solutes. Under the severe 
1000°C treatment, indications of different solute distributions and of 
different optical features were found, whereas overall oxidation rate 
appeared to be unaffected by the presence of the solute. 7 figures. 


5640 (UCRL—87610) Hafnium-implanted nickel studied 
with TDPAC and RBS/channeling before and after laser-sur- 
face melting and thermal annealing. Kaufmann, E.N.; Buene, 
L.; McDonald, M.L.; Kotthaus, J.; Freitag, K.; Vianden, R.; 
Draper, C.W. (Lawrence Livermore National Lab., CA 
(USA); Bell Labs., Murray Hill, NJ (USA); Bonn Univ. 
(Germany, F.R.). Inst. fuer Strahlen- und Kernphysik; 
Western Electric Co., Inc., Princeton, NJ (USA). Engineer- 
ing Research Center). 15 Sep 1982. Contract W-7405-ENG- 
48. 24p. (CONF-820945—4). NTIS, PC A02/MF AOI. 
Order Number DE83000746. 

From International conference on ion beam modification of 
materials; Grenoble, France (6 Sep 1982). 

The Hf implanted Ni system has been studied by the time- 
differential perturbed angular correlation (TDPAC) technique and 
by Rutherford backscattering (RBS)/channeling. Low fluence im- 
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plants were thermally annealed in vacuum at increasing tempera- 
ture in order to study the evolution of substitutional and defect-as- 
sociated solutes using TDPAC. Both detrapping and precipitation 
(or segregation) effects have been observed. Higher fluence im- 
plants were studied by both TDPAC and RBS/channeling in as-im- 
planted as well as laser-surface-melted regimes. 10 figures. 


5641 (UCRL—87857) Consideration of some fundamen- 
tal erosion processes encountered in hypervelocity electromag- 
netic propulsion. Buckingham, A.C.; Hawke, R.S. (Law- 
rence Livermore National Lab., CA (USA)). 30 Sep 1982. 
Contract W-7405-ENG-48. 9p. (CONF-821043—2). NTIS, 
PC A02/MF AO1. Order Number DE83000596. 

From Tri-service symposium on gun tube wear and erosion; 
Dover, NJ, USA (25 Oct 1982). 

Experimental and theoretical research has been conducted 
jointly at the Livermore and Los Alamos National laboratories on 
dc electromagnetic railgun Lorentz accelerators. Pellets weighing a 
few grams to tens of grams have been launched at velocities up to 
better than 11 km/s. The research is addressed to attaining repeated 
launches of samples at hypervelocity in target impact experiments. 
In these experiments, shock-induced pressures in the tens of mega- 
bars range are obtained for high pressure equation-of-state research. 
Primary energy sources of the order of several hundred kJ to a MJ 
and induction currents of the order of 1 or more MA are necessary 
for these launches. Erosion and deformation of the conductor rails 
and the accelerated sample material are continuing problems. The 
heating, stress, and erosion resulting from simultaneous imposition 
of rail induction current, dense plasma (armature) interaction, cur- 
rent distribution, magnetic field stresses and projectile/rail contact 
friction are examined. It is found that while frictional heating and 
consequent sliding contact erosion are minor contributors to the 
overall erosion process, the same cannot be said for plasma im- 
pingement, penetration, and almost simultaneous induction current 
(Joule) heating. 


5642 (UCRL—88031) Computer simulation of dynamic 


compaction. Wilkins, M.L.; Cline, C.F. (Lawrence Liver- 
more National Lab., CA (USA)). 12 Aug 1982. Contract W- 
7405-ENG-48. 28p. (CONF-820975—1). NTIS, PC A03/ 
MF AO1. Order Number DE83000737. 

From Lavrentyev readings on mathematics, mechanics and 
physics conference; Novosibirsk, USSR (6 Sep 1982). 

Portions of document are illegible. 

The shock compression of powder materials by high explo- 
sives using cylindrical geometry has been simulated with a two-di- 
mensional computer program. The flow fields in the powders are 
analyzed for different initial conditions. An objective is to deter- 
mine the design of the high explosive assembly to yield the desired 
pressure-time history in the powders. The calculations provided the 
means to translate results from one experimental geometry to an- 
other. An example is given for the compaction of a metallic glass 
powder. 


5643 Calculation of thermal trapping in sliock deforma- 
tion of aluminum, Grady, D.E.; Asay, J.R. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 
ae rhe sound No. 11, 7350-7354(Nov 1982). Contract 


A Saaaiiion hardened aluminum alloy (6061-T6) has been 
investigated extensively in terms of shock deformation properties 
during past years. Recently, advances in time-resolved meas- 
urements of stress waves in solids have assisted in revealing compli- 
cating features in the shock deformation process which are not 
easily incorporated into existing theories of plastic deformation. 
Specifically, significant changes in the dynamic hardness, post 
shock hardness, steady wave viscosity, and post shock microstruc- 
ture have been observed over the shock pressure range of 5—20 
GPa. Microscopic heterogeneity in the shock deformation process 
is one possible cause for the observed effects. Deformation hetero- 
geneities can lead to transient temperature gradients. We have per- 
formed calculations which indicate that over the range of strain 
rates occurring in steady wave shocks in aluminum, a transition 
from thermal equilibrated to thermal trapping deformation can 
occur. The shock pressure at which the thermal transition is calcu- 
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lated to occur is consistent with onset of the observed anomalous 
shock effects. 


Diffusion of Au into Sn thin films studied by the 
omen total reflection method. Chang, C.; Callcott, T.A.; 
Arakawa, E.T. (Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Journal of Applied Physics; 53: No. 11, 7362-7366(Nov 1982). 
Contract W-7405-ENG-26. 

The diffusion of Au into Sn thin films has been measured 
from 20 to 40 °C. Diffusion rates were determined using the 
method of attenuated total reflection which measures the absorp- 
tion resonance in the reflection spectrum caused by plasmon excita- 
tion on the dielectric-metal interface. By observing the incident 
angle at which the reflection is a minimum, the thickness of the un- 
reacted Au layer can be determined, and thus the thickness of the 
alloy phase in each stage can be calculated. The diffusion rate at 20 
°C is found to be D = 1.9 x 10° cm? s}, and the activation 
energy for the formation of AuSn is 22.6 kcal/mole. 


5645 Surface-bulk uptake of hydrogen by niobium. 
Strongin, M.; Colbert, J.; Dienes, G.J.; Welch, D.O. 
(Brookhaven National ee yg Upton, New York 
11973). Physical Review [Section] B: Condensed Matter; 26: 
No. 6, 2715-2719(15 Sep 1982). 

Photoemission spectroscopy and electrical resistivity have 
been used to measure both the surface and the bulk concentrations 
of H incident on Nb. It is difficult to understand both the uptake 
data and the surface-coverage results on the basis of a dilute hydro- 
gen phase on the surface in equilibrium with the bulk. A model is 
proposed here in which at high surface concentration a hydride 
layer forms on the surface. Both the surface-coverage data and the 
bulk-uptake results are analyzed using this model. 


5646 a ae profile of hydrogen in nio- 
bium. Pick, M.A.; Hanson, A.; Jones, K.W.; Goland, A.N. 
(Brookhaven National Laboratory, Upton, New York 
11973). Physical Review [Section] B: Condensed Matter; 26: 
No. 6, 2900-2906(15 Sep 1982). 

Hydrogen concentration profiles near the surface of hydro- 
gen-charged Nb samples have been measured by utilizing the 
1H(5N, ay)!2C reaction. The Nb foils were charged under various 
ambient conditions to concentrations corresponding to the single- 
phase a’ region in the phase diagram. Each sample exhibited a 
strong H surface peak followed by a sharp dip and a gradual in- 
crease in H concentration to a plateau. The rate at which the hy- 
drogen concentration increases towards the bulk as well as the 
height of the plateau is related to the method of sample prepara- 
tion, the higher the oxygen content, the lower the hydrogen con- 
centration near the surface. These observations suggest that the H 
concentration near the surface of a’-Nb—55 at. % H is lower than 
that in the bulk because of the presence of oxides and dissolved 
oxygen. They also indicate that samples charged with hydrogen 
after heating to over ~250 °C in a pressure of >1 x 10-* Torr will 
develop an oxygen-enriched and hydrogen-depleted zone near the 
surface. 


5647 Phonon and electron components of the thermal 
conductivity of tantalum at intermediate temperatures. Wil- 
liams, R.K.; Graves, R.S.; Hebble, T.L.; McElroy, D.L.; 
Moore, J.P. (Metals and Ceramics Division, Oak Ridge Na- 
tional —— Oak Ridge, Tennessee 37830). Physical 
Review [Section] B: Condensed Matter; 26: No. 6, 2932- 
2942(15 Sep 1982). 

Thermal conductivity, electrical resistivity, and absolute See- 
beck-coefficient values for Ta and four Ta-base alloys are reported. 
The data, which cover the temperature range 80—400 K, were ana- 
lyzed to identify the phonon and electron contributions to the ther- 
mal conductivity of Ta. Reflecting the strong electron-phonon in- 
teraction, the phonon thermal conductivity is rather small and 
equal to about (2/3) of the prediction of a theoretical formula. At 
the highest temperatures investigated, the electronic thermal con- 
ductivity and electrical resistivity are consistent with the Sommer- 
feld-Lorenz number. The electrical resistivity and Seebeck-coeffi- 
cient results can be satisfactorily fitted to standard theoretical for- 
mulas, and these results indicate that deviations from Matthiessen’s 
rule are small and positive. 


Off-normal 


Kevan, S.D.; Tobin, J.G.; Davis, R.F.; 

ley, D.A.; Tang, 5x; Tong, S.Y. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, and 
Department of Chemistry, University of California, Berke- 
ley, California 94720). Physical Review [Section] B: Con 
densed Matter; 26: No. 6, 3181. -3186(15 Sep 1982). 

Off-normal energy-dependent photoelectron diffraction data 
are presented for the c(2 x 2)Se.Ni(001) system, and compared with 
calculations to confirm the accepted fourfold hollow-site geometry. 
Hy bicep cetyl: me nea geet 
1.55 A, confirming earlier normal-photoelectron-diffraction and 


of emission. An R-factor analysis indicates that the theory-to-ex- 
periment fit is very good, especially at smaller polar angles. Off- 
normal photoelectron diffraction is shown to be capable of distin- 
guishing the correct site geometry for cases in which theoretical 
normal photoelectron diffraction curves for two geometries exhibit 
an “accidental coincidence” in peak positions. 


Theory of lattice-dynamical properties of 
Application to Si and Ge. Yin. MT. Cohen, MLL. (Depart 
ment of Physics, University of California, and Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, Berkeley, California 94720). Physical Review [Section] 
B: Condensed Matter; 26: No. 6, 3259-3272(15 Sep 1982). 

It is demonstrated that the ab initio pseudopotential theory 
within the local-density-functional formalism provides an accurate 
theoretical framework for the study of lattice-dynamical properties 
of solids. With the use of atomic numbers and masses of constituent 
elements and the crystal structure as the only input information, the 
calculated phonon frequencies and mode-Grueneisen parameters at 
I and X, the third-order force constant for LTO (1), the shear mo- 
dulus, and the zone-center TA [110] velocity are all in excellent 
agreement with experiment. Comparison with other microscopic 
calculations is made. 


5650 (SAND—82-0664-Vol.2-App.-Pt.1, pp 107-126) 
Corrosion studies of titanium and iron base alloys for waste 
canister overpack applications. Diegle, R.B.; Schaefer, D.W.; 
Ruppen, J.A.; Larsor, W.L.; Headley, T-J. ’ (Sandia National 
Labs., Albuquerque, NM). ‘Jul 1982. NTIS, PC A99/MF 
AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

This report addresses three topics, namely, sensitization and 
environmental cracking of Ticode 12, and corrosion of cast iron. 
Concerning sensitization, heat treatment for 0.5 hr at 677°C in- 
creased the corrosion rate in boiling 2 wt. % HCl by about two- 
fold. This heat treatment transformed most of the original 8 phase 
to TigNi containing some Fe in solid solution. The Ni content in 
the remaining 8 phase was lowered relative to the parent B-phase 
composition. The time-temperature-transformation behavior of 
Ticode 12 is currently being investigated and correlated with corre- 
sponding changes in corrosion susceptibility. A region of enhanced 
corrosion was observed at short aging times and high temperatures 
and at long aging times and low temperatures. Future work will 
seek to understand, and characterize further, this sensitization phe- 
nomenon. Environmental cracking studies have not, to date, re- 
vealed any susceptibility of Ticode 12 to cracking in Brine A at 
200°C. Future work will consider metallurgical variables such as 
chemistry and microstructure, electrochemical variables such as 
electrode potential and chloride ion concentration, and the effect of 
hydrogen concentration on susceptibility to cracking. Concerning 
alternate materials, the alloy that has received the most attention to 
date is cast iron containing 3.3 to 3.5C, 3.1 to 3.5 Si, and 1.3 to 1.5 
Ni as the principle alloying elements. Weight loss experiments were 
performed in deaerated Brine A at temperatures between 50 and 
150°C for times ranging to 60 days. The data obeyed on Arrhenius 
relationship, with an activation energy of about 4.7 kcal/mole. The 
corrosion rates were still decreasing after 60 days of exposure. 
Based on this data the projected corrosion rate was integrated over 
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a 1000 year period, and a total penetration of 16.0 cm was calculat- 
ed. 


i se eee 2-App.-Pt.1, pp 127-129) 
of hydrogen on mechanical of Ticode 12, 
ann S.L.; Moody, N.R.; Doughty, D.H. (Sandia Na- 
tional Labs., Livermore, CA). ‘Jul 1982. NTIS, PC A99/MF 
AOl. 
In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 


ress nee Part 1. 3 

effects of internal hydrogen on the mechanical proper- 
ties of Ticode-12 are discussed. Gas phase charging of specimens 
showed relatively minor changes in tensile properties and a transi- 
tion in fracture behavior to a mixed mode of microvoid coales- 
cence, and transgranular fracture with secondary grain boundary 
cracking. Hydrogen concentrations currently are being measured. 


5652 (SAND—82-0664-Vol.2-App.-Pt.1,_ pp 131-137) 
Effects of radiation on corrosion of titanium. Glass, R.S. 
(Sandia National ibe, Albuquerque, NM). Jul 1982. NTIS, 
PC A99/MF A0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. — II. Appendices (principal investigator prog- 
ress a 

Pieri cesucth thew Cink: uleileins “wee he gubi-at 
identifying possible radiolysis products in the Subseabed repository. 
Effects of a radiation field on the corrosion of prospective canister 
materials has been considered. Suggestions for further work are 
given. 


Weldability of grain refined Fe-12Ni-0.25Ti steel 
for cryogenic applications. Williams, D.E.; Morris, J.W. Jr. 
(Earl and Wright Consult Eng, San Francisco, CA, USA). 
Welding Journal (Miami); 61: No. 5, 133(May 1982). 

The weldability of a research alloy designed for structural 
use in liquid-helium-temperature cryogenic environments was inves- 
tigated. Plates of iron-12 wt-% nickel-0.25 wt-% titanium were 
welded with Inconel No. 92 wire as a filler metal using the gas 
metal arc (GMA) welding process with argon-15% helium gas 
shielding. Both a single-pass and a double-sided, 2 pass electron 
beam (EB) weld were also made but with filler metal addition. 11 
refs. 


5654 Hydrogen compatibility of HT-9 martensitic stain- 
less steel. Hyzak, J.M.; Stoltz, R.E. (Sandia National Labs., 
Livermore, CA (USA)). Journal of Nuclear Materials; 104: 
No. 1-3, 877-882(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

The hydrogen compatibility of the alloy HT-9 is addressed. 
The results of tensile tests performed on specimens both in a gas- 
eous hydrogen environment and after cathodic charging are de- 
scribed. The findings show that there is only a small effect of hy- 
drogen (at the levels tested) on the ductility of quenched-and-tem- 
pered HT-9. However, larger reductions in ductility are observed 
for the as-quenched specimens. It is also shown that increasing the 
hydrogen concentration and the strength level generally increases 
the likelihood of surface crack initiation which is an indication of a 
decrease in damage tolerance. 


High temperature fatigue behavior of unirradiated 
V-15Cr-STi tested in vacuum. Liu, K.C. (Oak Ridge National 
Lab., TN (USA). Metals and Ceramics Div.). Journal of Nu- 
clear Materials; 104: No. 1-3, 913-918(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Limited results of in-vacuum fatigue tests are presented for 
unirradiated V-15Cr-5 Ti tested at room temperature, 550, and 
650°C, respectively. The test data were analyzed using a power 
law equation to correlate the total strain range and cycles to fail- 
ure. Comparison with data for 20% cold-worked type 316 stainless 
steel tested at 550°C shows that on the basis of strain range the va- 
nadium alloy is about the same as the stainless steel below 10,000 
cycles to failure but becomes superior above the point. The general 
data trend further suggests that endurance limits may exist at strain 
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ranges of approximately 0.7 and 0.6% at 550 and 650°C, respective- 
ly. 


5656 Transformation and tempering behavior of 12Cr- 
1Mo-0.3V martensitic stainless steel weldments. Lippold, J.C. 
(Sandia National Labs., Livermore, CA (USA)). Journal of 
Nuclear Materials; 104: ‘No. 1-3, 1127-1132(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Autogeneous, bead-on-plate gas tungsten-arc (GTA) and 
laser welds in a 12Cr-1Mo-0.3V (HT9) martensitic stainless steel 
were evaluated using both optical metallography and microhard- 
ness techniques. The as-welded fusion zone microstructures consist- 
ed of a mixture of untempered martensite and metastable delta fer- 
rite and exhibited a hardness in the range of Rsub(c) 48-55. Four 
distinct microstructural regions were identified in the heat-affected 
zone (HAZ) of the GTA welds and could be related to specific 
phase regions on the equilibrium phase diagram. The tempering be- 
havior of the GTA and laser welds was similar. The tempering re- 

was relatively sluggish at temperatures below 600°C 
(1110°F). Tempering for 1 hour at 800°C (1470°F) reduced the 
hardness of both the fusion zone and HAZ to the level of the 
quenched and tempered base metal. 


5657 Miniaturized fatigue crack growth specimen tech- 
nology and results. Puigh, R.J.; Bauer, R.E.; Ermi, A.M.; 
Chin, B.A. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Journal of Nuclear Materials; 104: No. 1- 
3, 1501-1504(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

The miniature fatigue crack propagation technology has 
been extended to in-cell fabrication of irradiated specimens. Base- 
line testing of selected titanium alloys has been performed at 25°C 
in air. At relatively small values for the stress intensity factor, AK, 
the crack growth rates for all titanium alloys investigated are 
within a factor of three. The crack growth rates for these titanium 
alloys are on average a factor of three greater than the crack 
growth rates of either 316 SS (20% CW) or HT-9. Each of the ti- 
tanium alloys has observable crack propagation for stress intensity 
factors as samll as 4.2 MPa Vm. 


5658 In situ fatigue crack propagation experiment. 
Ermi, A.M.; Chin, B.A. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Journai of Nuclear Mate- 
rials; 104: No. 1-3, 1505-1510(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, = (9-12 Aug 1981). 

An in-reactor fatigue experiment was conducted in the Oak 

Ridge Research Reactor to determine the effects of dynamic irra- 
diation on fatigue crack propagation. Eight 20% cold-worked 316 
stainless steel specimens were precracked to various initial crack 
lengths, linked together to form a chain, and inserted into a special- 
ly designed in-reactor fatigue machine. Test conditions included a 
maximum temperature of 460°C, an environment of sodium, a fre- 
quency of 1 cycle/min, and a stress ratio of 0.10. Results indicated 
that (1) no effects of dynamic irradiation were observed for a 
fluence of 1.5 x 1074 n/cm? (E > 0.1 MeV); and (2) crack growth 
rates in elevated temperature sodium were a factor of 3 to 4 lower 
than in room temperature air. 


5659 Miniature specimen tensile data for high energy 
neutron source experiments. Panayotou, N.F.; Puigh, R.J.; 
Opperman, E.K. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Journal of Nuclear Materials; 104: 
No. 1-3, 1523-1526(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, _ (9-12 Aug 1981). 

A miniature tensile specimen technology has been developed 
in support of high energy neutron irradiated material testing. The 
work includes miniature specimen design and fabrication technique 
development, as well as both baseline and irradiated tensile testing. 
Baseline data obtained using miniature tensile specimens are in good 
agreement with published values obtained using larger specimen ge- 
ometries. Tensile data from miniature specimens irradiated up to a 
high energy, E approx. equal to 14 MeV, dose level of 1 x 10'* n/ 
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cm? or 0.003 dpa, have been obtained for annealed and cold 
worked AISI 316 stainless steel. 


5660 Microhardness tests for high energy neutron 

source experiments. Lucas, G.E. (California Univ., Santa 
Barbara (USA). Dept. of Chemical and Nuclear Engineer- 
ing); Panayotou, N.F. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Journal of Nuclear Materials; 
104: ‘No. 1-3, 1527-1532(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

In a development effort to extract mechanical property in- 
formation from miniature specimens, standard diamond pyramid mi- 
crohardness (DPH) tests have been conducted at Hanford Engi- 
neering Development Laboratory (HEDL) on specimens irradiated 
in the rotating target neutron target neutron source (RTNS-II); and 
techniques to extend the information available from microhardness 
tests have been developed at the University of California, Santa 
Barbara (UCSB). In tests at HEDL, radiation hardening has only 
been observed in pure metals irradiated to neutron fluences less 
than 4 x 1074 n/m? In copper, specifically, a proprotional increase 
in the DPH with neutron fluence has been observed, and this mi- 
crohardness increase has been correlated with an increase in the 0.2 
percent offset yield strength. At UCSB it has been found that hard- 
ness and microhardness data obtained with spherical indenters can 
be used to determine the true stress-true plastic strain relationship 
of the test material; moreover, it has been found that features of the 
indentation lip geometry can be used to characterize localized flow 
phenomena like Lueders strain in steel. Consequently, microhard- 
ness test techniques appear attractive for small specimens test appli- 
cations. 


Development of iron-base long-range ordered 
(LRO) alloys for fusion reactor first wall and blanket applica- 
tions. Liu, C.T. (Oak Ridge National Lab., TN (USA). 
Metals and Ceramics Div.). Journal of Nuclear Materials; 
104: No. 1-3, 1205-1210(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Iron-base LRO alloys with base compositions (Fe,Ni)sV are 
being developed for fusion reactor applications. The phase relation- 
ships in the LRO alloys depend strongly on the nickel concentra- 
tion in the range of 31 to 40%. The sigma phase field existing in the 
low nickel alloys at temperatures above their critical ordering tem- 
perature (Tsub(c)), can be eliminated by incrasing nickel content to 
40%. Tensile tests as a function of temperature indicate that the 
LRO alloys have superior high-temperature strength. Unlike con- 
ventional alloys, the yield strength of the LRO alloys increase with 
temperature and reaches a maximum around Tsub(c). Titanium ad- 
ditions (< 1%) improve the ductility of the LRO alloys at elevated 
temperatures. The alloys show excellent creep resistance and struc- 
tural stability. Long-term aging at 550°C does not cause any signifi- 
cant change in tensile properties. The formation of long-range 
order lowers the creep rate by more than two orders of magnitude. 


5662 Characteristics of irradiation creep in the first wall 
of a fusion reactor. Coghlan, W.A.; Mansur, L.K. (Oak 
Ridge National Lab., TN (USA). Metals and Ceramics 
Div.). Journal of Nuclear Materials; 104: No. 1-3, 1245- 
1250(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

A number of significant differences in the irradiation envi- 
ronment of a fusion reactor are expected with respect to the fission 
reactor irradiation environment. These differences are expected to 
affect irradiation creep in the fusion reactor. Special conditions of 
importance are identified as the (1) large number of defects pro- 
duced per pka, (2) high helium production rate, (3) cyclic oper- 
ation, (4) unique stress histories, and (5) low temperature oper- 
ations. Existing experimental data from fission reactors are analyzed 
to shed light on irradiation creep under fusion conditions. Theoreti- 
cal considerations are used to deduce additional characteristics of 
irradiation creep in the fusion reactor environment for which no ex- 
perimental data are available. 


nal of Nuclear Materials; 104: No. 1-3, 797 302 Maz 1982). 
From 2. topical meeting on fusion reactor materials; Seattle, 


WA, USA (9-12 Aug 1981). 

The first-generation Prime Candidate Alloy (PCA) for the 
austenitic stainless steel class of alloys for application as a Magnetic 
Fusion Energy (MFE) first-wall material is a 14 Cr-16 Ni-0.25 Ti 
modification of type 316 stainless steel. A key parameter for materi- 


sity are designed and produced for fusion 

Tiny alaieeemenl ce tepetenaceemap ee daembaaans 
resist swelling, phase instability and embrittlement during irradia- 
tion. 


5664 ee ee ee 
in AISI 316 during fission or fusion irradiation. 
F.A.; Hamilton, M.L.; Panayotou, N.F-.; Tohmson. GD GD. 
(Hanfo rd Engineering ’ Development Lab., Richland, WA 
(USA)). Journal of Nuclear Materials; 104: No. 1-3, 803- 
808(Mar 1982). 

From 2. meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

The changes in yield strength of AISI 316 irradiated in 
breeder reactors have been successfully modeled in terms of con- 
current changes in microstructural components. Two new insights 
involving the strength contributions of voids and Frank loops have 
been incorporated into the hardening models. Both the radiation-in- 
duced microstructure and the yield strength exhibit transients 
which are then followed by saturation at a level dependent on the 
irradiation temperature. Extrapolation to anticipated fusion behav- 
ior based on microstructural comparisons leads to the conclusion 
that the primary influence of transmutational differences is only to 
alter the transient behavior and not the saturation level of yield 


beck, M.L.; Maziasz, P.J. (Oak — i 
(USA). Metals and Ceramics Div.). Journal of Nuclear Ma- 
terials; 104: No. 1-3, 827-832(Mar 1982). 


From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

An alloy of type 316 stainless steel with the addition of 
0.23% Ti (316 + Ti) has been irradiated in the 20% cold-worked 
condition in the HFIR (a mixed fast and thermal neutron spectrum 
reactor) and tested near the irradiation in the range of 
300-600°C. Tensile tests were performed following irradiation to 
fluence levels of 0.63-2.1 x 107° n/m? (E > 0.1 MeV) and helium 
levels of 200-1000 at. ppm. The 316 + Ti exhibited higher strength 
and lower ductility than similarly irradiated type 316 stainless steel 
(316 SS). However, the tensile elongation of 316 + Ti tends to 
saturate with increasing fluence at 575°C whereas the elongation of 
316 SS continues to fall for the fluences investigated. Reduction of 
area is similar for the two alloys, and 316 + Ti shows completely 
ductile rupture at 450°C and below. The differences in strength and 
ductility are attributed to the influence of TiC precipitates trapping 
helium in the matrix. 


5666 Effect of low-temperature irradiation with (n,a) 
helium production on tensile of 12 Cr-iMoVW- 
type steels. Klueh, R.L.; Vitek, J.M.; Grossbeck, M.L. (Oak 
Ridge National Lab., "TN (USA). Metals and Ceramics 
Div.). Journal of Nuclear Materials; 104: No. 1-3, 887- 
892(Mar 1982). 

From 2. meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 
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Tensile specimens from small heats of ferritic (martensitic) 
steel based on 12 Cr-1 MoVW have been irradiated in the High 
Flux Isotope Reactor (HFIR) at approx. equal to 50°C to displace- 
ment damage levels of up to 9.5 dpa. Two heats of 12 Cr-1 MoVW 
steel were irradiated, along with similar alloys to which nickel had 
been added. Transmutation of the °*Ni by thermal neutrons during 
irradiation in HFIR leads to helium production rates similar to 
those anticipated in a fusion reactor. Displacement damage is pro- 
duced simultaneously by the fast neutron flux in the reactor. After 
irradiation, the specimens were tested at room temperature and 
300°C. Yield strength and ultimate tensile strength of irradiated 
samples displayed considerable hardening over the unirradiated 
conditions. The increased strength was accompanied by a decrease 
in ductility. Indications are that the hardening resulted only from 
the displacement damage and was not affected by the transmutation 
helium formed during irradiation. 


5667 Strength changes in vanadium and titanium irradi- 
ated with 14 MeV neutrons. Bradley, E.R.; Jones, R.H. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jour- 
nal of Nuclear Materials; 104: No. 1-3, 901-906(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

The flow properties and microstructures of vanadium and ti- 
tanium have been studied following irradiation at 300 K with 
T(dn) neutrons. The threshold fluence for observable hardening 
was about 1 x 107! m~? for both materials while at 8 x 1071 m~? the 
yield strength in the vandium was about 1.5 times higher than for 
the titanium. Neither materia) showed the low fluence hardening 
plateau that is commmonly observed in bcc metals and attributed to 
interstitial impurity atoms. Small defect clusters were found in the 
vanadium irradiated to 8 x 1071 m~? while this fluence level ap- 
peared to be the threshold for observable defect clusters in titan- 
ium. 


5668 Titanium alloy tensile properties after neutron ir- 
radiation. Duncan, D.R.; Puigh, R.J.; Opperman, E.K. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Journal of Nuclear Materials; 104: No. 1-3, 919- 
924(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Irradiated specimens from three duplex annealed titanium 
alloys were tested in uniaxial tension in air from room temperature 
to 550°C. The EBR-II irradiation temperature was 550°C; the 
maximum fluence was 5 x 10" n/cm? (E > 0.1 Mev), or 37 dpa, 
the highest neutron exposure received by any titanium alloy. Alloy 
6242S increased in strength due to reactor exposure by approxi- 
mately 20% at test temperatures from room to 400°C. The strength 
of alloy 5621S was unaffected by reactor exposure, while Ti-6Al- 
4V displayed strength reductions at 550°C. Large ductility losses of 
75-80% of unirradiated material total elongation were noted after 
reactor exposure in all three alloys; however, reasonable postirra- 
diation ductility of 0.9% to 8.8% remained in all alloys. 


5669 Damage development and hardening in 14 MeV 
neutron irradiation of copper alloys at 25°C. Brager, H.R.; 
Garner, F.A.; Panayotou, N.F. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). Journal of Nuclear 
Materials; 104: No. 1- 3, 955-960(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Copper and copper alloyed with five atom percent of either 
aluminum, nickel or manganese were irradiated at 25°C with 14 
MeV neutrons to fluences up to 7.5 x 1077 n/cm? (0.003 dpa). The 
radiation-induced microstructure of these materials was character- 
ized by the coupled use of electron microscopy and microhardness. 
The irradiation-induced microhardness changes were found to be 
independent of alloy identity and the magnitude of the solute-in- 
duced hardening. It appears that at least 70% of the defect clusters 
are smaller than resolvable by microscopy (approx. equal to 1 nm). 
The point defects at 25°C which survive recombination and aggre- 
gate in either visible or invisible clusters consitute at least 9-10% of 
those produced in the cascades. 
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5670 Swelling of several commercial alloys following 
high fluence neutron irradiation. Powell, R.W.; eseon, 
D.T.; Zimmerschied, M.K.; Bates, J.F. (Hanford Engineer 
ing Development Lab., Richland, WA (USA)). Journal of 
Nuclear Materials; 104: No. 1-3, 969-974(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Swelling values have been determined for a set of commer- 
cial alloys irradiated to a peak fluence of 1.8 x 107° n/cm?(E > 0.1 
MeV) over the temperature range of 400 to 650°C. The alloys stud- 
ied fall into three classes: the ferritic alloys AISI 430F, AISI 416, 
EM-12, H-11 and 2 1/4 Cr-1 Mo; the superalloys Inconel 718 and 
Inconel X-750; and the refractory alloys TZM and Nb-1Zr. All of 
these alloys display swelling resistance far superior to cold worked 
AISI 316. Of the three alloy classes examined the swelling resitance 
of the ferritics is the least sensitive to composition. 


5671 Microstructural examination of several commercial 
ferritic alloys irradiated to high fluence. Gelles, D.S. 
ford Engineering Development Lab., Richland, WA 
(USA)). oa of Nuclear Materials; 104: No. 1- 3, 975- 
980(Mar 19 

From z= Dae meeting on fusion reactor materials; Seattle, 
WA, USA (9-12 Aug 1981). 

Microstructural observations are reported for a series of five 
commercial ferritic alloys, 2 1/4 Cr-1Mo, H-11, EM-12, 416, and 
430F, covering the composition range 2.25 to 17% chromium, fol- 
lowing EBR-II irradiation over the temperature range 400 to 650°C 
and to a maximum fluence of 1.76 x 107° n/cm? (E > 0.1 MeV). 
These materials were confirmed to be low void swelling with maxi- 
mum swelling of 0.63% measured in EM-12 following irradiation at 
400°C to 1.40 x 1077 n/cm?. A wide range of precipitation response 
was found both as a function of alloy and irradiation temperature. 
Precipitates observed included MsC, Mo2C, Chi, Laves, MasCe, a 
and a low temperature phase as yet unidentified. It is predicted, 
based on these results, that the major impact of irradiation on the 
ferritic alloy class will be changes in postirradiation mechanical 
properties due to precipitation. 


5672 Effects of fusion neutrons on thermocouples. 
Logan, C.M.; Heikkinen, D.W.; Schumacher, B.J.; House, 
P.A. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). Journal of Nuclear Materials; 104: No. 
1-3, 1589-1594(Mar 1982). 

From 2. topical meeting on fusion reactor materials; Seattle, 
WA, USA (9 - 12 Aug 1981). 

Thermocouples are being utilized in present-generation 
fusion experiments, both materials and confinement, and will see in- 
creased application as these experiments become more complex. 
Little is known about these response of thermocouples to radiation 
exposure of any kind. Nothing is known about 14-MeV neutron ef- 
fects. We have conducted a room-temperature irradiation at RTNS- 
Ii to survey seven common thermocouple alloys for fusion-neutron- 
induced changes in thermoelectric output. Effects are observable in 
all materials. In some materials the observed effect is modified or 
removed by annealing. Other materials exhibit effects which are 
stable to or enhanced by elevated temperature exposure. 


5673 (KFK-tr—670) Method for sealing radioactive ma- 
terials, Larker, H. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). Sep 1981. Translation of Swed- 
ish Patent No. 7704487-3. 16p. (In German). NTIS (US 
Sales Only), PC A02/MF AOli. Order Number 
DE82906230. 

A description is given of copper-nickel alloy containers for 
radioactive waste materials. Data are given on corrosion resistance 
and temperature stability. Diagrams illustrating container design are 
presented. 3 figures. 


5674 Positron annihilation spectroscopy. Siegel, R.W. 
(Argonne National Laboratory, Argonne, IL). pp 383-425 of 
Annual review of materials science. Vol. 10. Huggins, R.A 
Bube, R.H. Palo Alto, CA; Annual Reviews, Inc. (1980). 

A review of recent developments in positron annihilation 
spectroscopy (PAS) is presented. Positron annihilation from a ra- 
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dioactive source by injecting a positron into a solid and its entrap- 
ment in lattice defects such as vacancies to yield detailed defect- 
specific information is described. The experimental techniques in- 
cluding positron lifetime spectrometers which provide information 
on the defect annealing state of a sample, and angular correlation 
which provides detailed electronic structure of Cu or Al are de- 
scribed. The Doppler broadening can be measured by means of an 
energy sensitive PAS detector using Ge(Li) or intrinsic Ge. PAS 
techniques are used to study the shapes and dimensions of Fermi 
surfaces in metals from discontinuities in the angular correlation 
curves of single-crystal samples they have also been utilized for 
studies of vacancies, vacancy clusters, and dislocation lines and jogs 
in metals and alloys. 


5675 Ion implantation for combating wear and corro- 
sion. Dearnaley, G.; Goode, P.D. (UKAEA Atomic Energy 
Research Establishment, Harwell. Nuclear Physics Div.). pp 
185-196 of Surface treatments for protection. Papers pre- 
sented at the Spring review course, Cardiff, 7-10 April 1978. 
Whetstone, England; Institution of Metallurgists (1978). 

From Spring review course - surface treatments for protec- 
tion; Cardiff, UK (7 Apr 1978). 

Ton implantation provides a means of introducing chosen 
atomic species into the surface layers of a material or component 
without the need for heating. Atoms which form strong interatomic 
bonds, such as nitrogen or carbon, will harden a metal surface and 
improve wear resistance. Species which impart protection against 
corrosion, such as nickel, chromium or rare earths can be implant- 
ed. Various mechanisms result in a protective layer which far ex- 
ceeds in thickness the range of implanted ions. Ion implantation is 
not a coating technique: there is no interface which could form a 
plane of weakness, nor are there dimensional changes. It is applied 
to finished components using equipment which will be described. 


5676 Surface treatments for protection. Whetstone, 
England; Institution of Metallurgists (1978). vp. (CONF- 
7804198—). 

From Spring review course - surface treatments for protec- 
tion; Cardiff, UK (7 Apr 1978). 

Individual papers in the scope of the Energy Data Base were 
abstracted separately. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 3968, 4247, 4248, 4355, 4369, 4397, 4398, 
4474, 4539, 4731, 4734, 4735, 5450, 5593, 5631, 5828 


5677 (AREAEE—252) Slip-cast coating of alumina cru- 
cibles. Haroun, N.A.; El-Masry, M.A.A. (Atomic Energy 
Establishment, Inshas (Egypt). Dept. of Metallurgy). 1980. 
2lp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE82905472. 

Portions of document are illegible. 

The development of a process for coating alumina crucibles 
with MgO protective coat in a two-step slip casting operation is de- 
scribed. The best milling conditions for the alumina used were set 
ball milling for 24 hr. MgO had to be calcined at 1200°C to mini- 
mize hydration. Optimum slip casting conditions for alumina and 
magnesia were found to be L/S I and pH 3-6 or 9-II for the 
former, and L/S 3 (alcohol) and pH 8.5-10 for the latter. Sintering 
of AlOs and MgO in the temperature range IIS0- 500°C was inves- 
tigated. Additions of NiO and MgO lowered the sintered densities 
at lower temperatures but improved the densification at I500°C. 
Near theoretical density AlkOs and MgO crucibles were obtained. 
A two step slip casting technique was developed to coal AlbOs 
with MgO. Certain slow firing schedules could eliminate the other- 
wise observed coat-crucible separation and cracks. 


5678 (DOE/ER/10584—1) Electronic-structure studies 
of metal-hydrogen systems using photoelectron spectroscopy 
(PES) radiation. He pre report, 1 March 1980-31 August 1982. 
Weaver, J.H. (Wisconsin Univ., Madison (USA)). oa 1982. 
Contract AC02-80ER 10584. 68p. NTIS, PC A04/MF AO1. 
Order Number DE83001373. 

Portions of document are illegible. 

Photoelectron spectroscopy studies of hydrogen-bearing 
metals and alloys have provided fundamental information concern- 
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ing the electronic interactions of hydrides. Studies of surface oxida- 
tion of several hydrogen storage materials (the LaNis-family) evalu- 
ated the role of surface oxidation on hydrogen uptake. Collabora- 
tive band theory studies were undertaken to support experimental 
studies of the metal-semiconductor transition in LaH2-LaH; and of 
the refractory metal mono- and submonohydrides. 


hydrides. Bowman, R.C. Jr. (Mound Facility, Miami 
OH (USA)). 30 Aug 1982. Contract AC04-76DP00053. 
229p. NTIS, PC Al1/MF AOl. Order Number 
DE83002822. 
Thesis. Submitted to California Inst. of Tech., Pasadena. 
Solid-state NMR techniques have been used to measure the 
proton lineshapes, Knight shifts, and relaxation times in several 
transition metal hydrides. The objective is to obtain a better under- 
standing of the roles of host metal structures and substitutional al- 
loying on the hydrogen site occupancy, the electronic structure 


second moments for polycrystalline samples with the values calcu- 
lated from Van Vleck formulas for nuclear dipolar interactions 
have indicated that only tetrahedral interstitial sites are occupied by 
the protons in TiH/sub x/, ZrH/sub x/, crystalline TiCuHy o, 
TieCuHi 9, and Zr2PdH/sub x/ (with x < 2) while both tetrahedral 
and octahedral sites can be occupied in amorphous a-TiCuH; «, 
TieCuHe «, and Zr2PdH/sub x/ (x > 2). The proton Knight shifts 
and low-temperature spin-lattice relaxation times have been related 
to the local densities of electron states at the Fermi levels N(E/sub 
F) in Ti/sub 1-y/V/sub y/H/sub x/, TiCr; sH/sub x/, TiCr: sH/ 
sub x/, TiCuH/sub x/, TizCuH/sub x/, ZrH/sub x/, and Zr2PdH/ 
sub x/. Chapters are devoted to the following subjects: Properties 
of Transition Metal Hydrides; Concepts and Methods of NMR as 
Applied to Metal Hydrides; A Simple Magic Echo Sequence for 
Second Moment Measurements; Proton NMR Lineshapes in ZrH/ 
sub x/; Proton NMR Studies of Electronic Structure in Ti/sub 1-y/ 
V/sub y/H: 95; Electronic Structure of Zirconium Hydride; Proton 
NMR and Magnetic Susceptibility Study of TiCr: sH/sub x/; 
Proton NMR Studies of Hydrogen Diffusion and Electronic Struc- 
ture in Crystalline and Amorphous Titanium - Copper Hydrides; 
and Proton Site Occupancies and Electronic Properties in Crystal- 
line and Amorphous Zr2PdH/sub x/. 


5680 (MLM—3008) New hot-pressing capability for 
Mound ceramics. Rey, M.C.; McFadden, J.L. (Mound Fa- 
cility, Miamisburg, OH (USA)). 28 Oct 1982. Contract 
AC04-76DP00053. 8p. NTIS, PC A02/MF AOl. Order 
Number DE83002089. 

The capabilities of a new hot-pressing system in the Mound 
ceramics facility and plans for future use of the system are de- 
scribed. The hot press has been used to develop pressure sintering 
parameters for a commercially available alumina powder. High 
density bodies 2 in. in diameter were obtained by hot pressing the 


powder in argon at a temperature of 1350°C under an applied pres- 
sure of 8000 psi. 


5681 (PNL—4382, pp 49-51) Dissolution of 
Henderson, T.; Vezza, T.; White, W.B.; Pantano, C.G. 
(Pennsylvania State Univ., University Park). Aug 1982. 
NTIS, PC Al2/MF AO0Ol1. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear eg forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary repo: 

The eedetan of of mate crystal and polycrystalline pollucite 
(Cs20.AlOs.4SiO2) has been investigated under static and Soxhlet 
conditions. Polycrystalline ceramics were prepared from a commer- 
cial pollucite powder by sintering at 1100°C, 1200°C and 1300°C, 
and also by hot isostatic pressing (hip) at 1200°C. The static tests 
were run at 40°C and 90°C in water (for up to 183 days) and in 
brine and silicate solutions (for 28 days). The solutions were ana- 
lyzed with DC-plasma emission and the leached surfaces were ex- 
amined with scanning electron microscopy (SEM) and other sur- 
face analysis techniques. It is concluded that the dissolution of po- 
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lycrystalline pollucite is due largely to the preferential release of 
the glassy phase constituents since the single crystal studies verify 
the insolubility of the pollucite grains at near-neutral pH under 
static conditions. The dissolution behavior of polycrystalline pollu- 
cite under static and Soxhlet conditions is drastically different. 
Under static conditions, the pollucite grains are in equilibrium with 
the solution and the dissolved species originate only from the glassy 
phase. The glassy phase is more prevalent and has a higher C,O 
content in the denser ceramics sintered at 1200°C; thus, the denser 
ceramics exhibit higher Cs leach rates. Under Soxhlet conditions 
the leach rates are linear and proportional to the specific surface 
area. Thus, the glassy phase is depleted from the surface region of 
the ceramics very rapidly, and the congruent dissolution of the pol- 
lucite grain continues at a linear rate. The Cs leach rates were high- 
est in water, and lowest in the brine solution. 1 table. 


5682 Surface flux pinning in superconducting amorphous 
(Mo/sub 0.6/Ru/sub 0.4/Bis. Clemens, B.M.; Johnson, 
W.L. (W. M. Keck Laboratory of Engineering Materials, 
California Institute of Technology, Pasadena, California 
91125). Journal of Applied Physics; 53: No. 11, 7612- 
7614(Nov 1982). Contract AM03-76SF00767. 

Superconducting critical current density was measured as a 
function of a perpendicular applied magnetic field in glassy (Mo/ 
sub 0.6/Ru/sub 0.4/)s2Bis. The pinning force density was observed 
to depend linearly on 1/w, where w is the sample width measured 
perpendicular to both the current and field. This dependence is at- 
tributed to pinning by the sample edges. The bulk pinning contribu- 
tion can be separated from the edge pinning contribution by ex- 
trapolation of the F/sub p/ vs 1/w curve. The edge contribution of 
the flux pinning was nearly eliminated by electrolytically polishing 
the sample. The contribution of the flux pinning profile due to edge 
pinning is analyzed in terms of the dynamic pinning model modified 
for edge pinning. 


5683 (ORNL-tr—4840) Effects of ZrO. and ZrSiO, on 
the structure of fused spinels, forsterites, mullites, and corun- 


dum refractories. Aramyan, V.G. Translated from Nauchnye 
Trudy - Nauchno-Issledovatel'skii Gornometallurgicheskii In- 


stitut (Yerevan) ; No. 9, 305-316(1971). Contract W-7405- 
ENG-26. 15p. NTIS, PC A02/MF AOl. Order Number 
DE82022174. 

Portions of document are illegible. 

From microscopic study of slides and visual examination of 
castings, following conclusions were drawn: ZrO. added to spinel, 
forsterite, mullite, and corundum sharply reduces the growth of 
crystals during crystallization of these phases from the melt; zircon 
limits crystal growth of the principal phase less than does ZrO; 
compositions with an average content of ZrO2 (20 to 30%) or 
zircon (40 to 60%) develop dense monolithic, uniformly fine crys- 
talline structures; castings with a considerable content of ZrO. 
(>30%) or zircon (>50%) exhibit high brittleness; fracture of the 
ingots chiefly has a zonal structure; addition of zirconium-contain- 
ing materials changes the sample structure from glassy- and mas- 
sively-crystalline to porcelain-like in form; and castings with a high 
content of ZrO: or zircon show intense blistering over the whole 
piece. 7 figures. 


3603 Composite Materials 


5684 (Juel—1764) Stress analysis for the prestressed 
cast steel vessel at room and high temperatures. Buritica, D. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung). Feb 1982. 90p. (In German). 
NTIS (US Sales Only), PC A05/MF AOl. Order Number 
DE82751100. 

The elastic and the elastic-plastic behaviour of a new, built- 
up of cast-steel blocks, radially and axially prestressed pressure 
vessel is investigated. It was shown that the numerical calculation 
of the tensions in spite of the considerably simplified model agree in 
a satisfying way with the tensions measured at the vessel. Bigger 
deviations at the vessel ends can be explained easy theoretically by 
the axial-symmetrical tensions of the welded margin not seized by 
the computer model. In the second part of this work the elastic- 
plastic behaviour of the prestressed cast steel vessel at high tem- 
peratures and in the elastic loaded way was investigated. The result 
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was, that at a temperature of 400°C between inner and outer vessel 
wall, Tsub(out) = 50°C, the material begins to flow, if at the same 
time an additional heat source by gamma-flux exists. If there is no 
additional heat source by gamma-flux, the flowing starts at a little 
higher temperature difference. It results too, that the plastic area 
extends to the middle under increasing load. 


(TRITA-MEK—80-03) Investigation of the stress- 
field in a shortfiber composite. Tolf, G. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Mechanics). Aug 
1980. 23p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750808. 

A theoretical investigation of the displacement and stress 
fields in a two-dimensional shortfiber composite is performed. The 
result shows that the stressfield in both fiber and matrix reveal a 
rather strong dependence on the difference in stiffness between 
fiber and matrix. Also the macroscopic elastic properties of the 
composite are calculated, and compared to the Halpin Tsai equa- 
tions. 


(TRITA-MEK—80-14) Stress concentration on the 
cameo in a shortfiber composite. Tolf, G. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Mechanics). Nov 
1980. ‘6p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750809. 

Knowing the stress field in a fibercomposite it is possible to 
predict how the composite breaks, if the necessary material proper- 
ties of the constituents are known. It is then also possible to esti- 
mate the fracture toughness etc. Here the stress field in the fibers 
and in the surrounding matrix is investigated for some different ge- 
ometries and length to diameter ratios of a short fiber composite, 
and conclusions about critical fiber length and fracture behaviour 
are drawn. 


5687 (TRITA-MEK—80-15) Stressfield in a shortfiber 

ite with an imperfect bond between fiber and matrix. 
Tolf, G. (Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Mechanics). Dec 1980. 16p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82750810. 

Previous investigations on the stressfield of a short fiber 
composite by the author have as a basic assumption, that the bond 
between fiber and matrix is perfect. Here the perfect bond assump- 
tion is released at the plane end interface, since it was pointed out 
in [2], that debonding was likely to take place at that interface. The 
results so obtained are compared to the results with the perfect 
bond assumption, and it is found that the macroproperties of the 
composite do not change dramatically due to these imperfections. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 4369, 4726, 4726, 5023, 5169, 5851 


5688 (INIS-mf—7059-Vol.2, pp vp) Investigation of 
paramagnetic characteristics of ladder and partly-ladder poly- 
chinons, Saltibaev, D.K.; Egemberdieva, G.A.; Shiskhkina, 
Z.A. (AN Kazakhskoj SSR, Alma-Ata. Inst. Khimicheskikh 
Nauk:; Vasilevskaya, L.A.; Pivovarov, S.P. (AN Kazakhs- 
koj SSR, Alma-Ata. Inst. Yadernoj Fiziki). 1981. Dep. 
NTIS (US Sales Only). 

From International conference on amorphuos systems inves- 
tigated by nuclear methods; Balatonfuered, Hungary (31 Aug 1981). 

It was shown that for y-irradiation doses of approximately 
0.5x105 mrad and reactor irradiation up to approximately 5x10'° n/ 
cm? the ladder polymers heated up to 500 deg C, practically did 
not change their characteristics. (author). 


3606 Other Materials 


REFER ALSO TO CITATION(S) 3999, 4002, 4004, 4006, 4009, 4010, 4072, 
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4289, 4291, 4291, 4293, 4350, 4351, 4352, 4357, 4358, 4361, 4362, 4395, 4396, 
4399, 4401, 4402, 4403, 4404, 4405, 4407, 4408, 4409, 4430, 4436, 4454, 4474, 
4474, 4604, 4662, 5027, 5078, 5257, 5264, 5623, 5826, 5982, 5982, 6496, 6513 


5689 (BMFT-FB-T—82-130) Research on the possibility 
of using GRP-pipes for | hot water transportation 
for district heating. Schlehoefer, B.; Mattern, A.; Zaglauer, 
H.; Brand, B. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Aug 1982. 127p. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. Order 
Number DE82751108. 

Short version. 

In the Federal Republic of Germany, glass fibre reinforced 
plastic-pipes (GRP) mostly are used in chemical industries. A spo- 
radic use of GRP-pipe-systems is also given for district heating. In 
this field of application the operating temperatures set a high re- 
quirement on the material. The main point of this research project 
was the determination of the long-term wearability. Four pipe sys- 
tems of different manufacturers have been examined by tests in the 
laboratory, in a heating power station and in the field with results 
as follows: The pipes itselves perform the requirements (130°C and 
up to 10 bar), which are given in long-distance heat supply. The 
joints and fittings, however, fulfill these conditions only in parts. 
Especially at 130°C a lot of failures happened. At 110°C the quan- 
tity of failures is obviously reduced, but an using without any prob- 
lems is only given, if by optimization the critical failure points can 
be eliminated. The tests on burried pipe loops show a satisfactory 
result. First, a pipe-bedding without compensation devices is possi- 
ble. Moreover, the heat loss of GRP-systems is reduced up to 20 
per cent, compared with a steel-system. 


5690 (BNL—31797) Recent progress in commensurate- 
incommensurate phase transformations. Axe, J.D. (Brookha- 
ven National Lab., Upton, NY (USA)). Aug 1982. Contract 
AC02-76CH00016. 22p. (CONF-820935—6). NTIS, PC 
A02/MF AO1. Order Number DE83000217. 

From 6. Yamada conference on neutron scattering of con- 
densed matter; Tokyo, Japan (1 Sep 1982). 

Portions of document are illegible. 

Three topics are discussed. (1) the nature of long wavelength 
excitations in Hgs-5 AsFs, where gapless excitations in addition to 
the conventional acoustic modes are observed. (2) Thiourea, in 
which new commensurate phases can be induced by an external 
electric field. (3) Discommensurations in 2HTaSe2, where recent 
electron diffraction and high resolution x-ray data combine with 
neutron results to establish a quite complex and subtle behavior. 9 
figures. 


5691 (Juel-Conf—42-Vol.2, pp 829-843) Interaction of 
vitrified high level waste with clay environment. van 
Iseghem, P.; Timmermans, W.; de Batist, R. (S.C.K./ 
C.E.N., Mol, Belgium). Jun 1981. NTIS (US Sales Only), 
PC A21/MF AOl1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

Preliminary results of corrosion experiments at different tem- 
peratures in different media with a number of simulated borosilicate 
waste glasses suggest marked differences in corrosion resistance be- 
tween the different glasses. Higher corrosion stability is found in 
glasses with smaller B2O3 content. These differences in corrosion 
stability between the different glasses, which are most pronounced 
in contact with distilled water, persist at the different temperatures. 
This results in considerable weight losses, and mechanical disrup- 
tion of the glasses with the higher B,Os; content after a one week’s 
exposure at 250°C. In both distilled water and clay-water the initial 
corrosion rate increases by a factor of 2 to 5 between 95 and 
150°C, and by a factor of 10 to 100 between 150 and 250°C. Clay- 
water is found to corrode the glasses up to five times faster than 
distilled water. In general, however, corrosion rates are found to 
saturate after relatively short periods. 


5692 (LBL—14994) Structural and photoelectrochemical 
properties of plasma-deposited titanium dioxide. Williams, 
L.M. (Lawrence Berkeley Lab., CA (USA)). 1982. 
Contract AC03-76SF00098. 212p. NTIS, PC A10/MF AOl. 
Order Number DE83002574. 
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Thesis. Portions of document are illegible. 
A glow discharge was used to enhance the reaction rate be- 
tween TiCl, and oxygen to deposit thin TiO: films. Film structural, 


glass substrates were amorphous below 300°C, anatase at 300 and 
400°C, mixed anatase - rutile at 500°C, and only rutile at = 600°C. 
Films deposited on other substrates showed similar behavior. Larg- 
est crystallites were obtained using low rf powers (5 to 10 watts) 
and sapphire substrates. ESCA and AES showed chlorine present 
in films deposited at = 200°C. Chlorine was undetectable in films 
deposited at = 400°C. Presence of chlorine in the films affected the 
electronic properties by acting as an electron acceptor. Dielectric 
constants for the films ranged from 25 to 166. Plasma-deposited 
TiOz photoanodes were fabricated with quantum efficiencies of 60 
to 80% for the photoelectrolysis of water. Deposited anodes had 
higher quantum efficiencies than thermally grown anodes. The high 
long-wavelength photoresponse for the deposited films resulted 
from their large, well-oriented grain structure. Chlorine exposure of 
the deposited films during the deposition may have contributed to 
the superior short-wavelength photoresponse. 137 references, 62 
figures, 12 tables. 


5693 (PNL—4382, pp 198-226) Sentinel Gap basalt 
reacted in a gradient. Charles, R.W.; Bayhurst, 
G.K. (Los Alamos National Lab., NM). Aug 1982. NTIS, 
PC A12/MF AO. 

In Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, Gaithersburg, 
Maryland. Summary report. 

Six basalt prisms were reacted in a controlled temperature 
gradient hydrothermal circulation system for two months. The 
prisms are centered at 72, 119, 161, 209, 270, and 310°C. Total 
pressure is 1/3 kbar. All prisms show large weight loss: 5.5% to 
14.9%. The matrix micropegmatite and natural nontronitic alter- 
ation readily reacts to clays at all temperatures. The first four 
prisms are coated with a Ca-smectite while the last two prisms are 
covered with discrete patches of K rich phengite and alkali feld- 
spar. The clays may act as adsorbers of various ions. 


5694 (SAND—82-0637) Fracture studies of brittle mate- 
rials: Part II. Chemomechanical effects of hydrogen on soda- 
lime glass and silicon. Cuthrell, R.E.; Mecholsky, J.J. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1982. Contract AC04-76DP00789. 38p. NTIS, PC A03/MF 
A01. Order Number DE83002156. 

The effects of hydrogen and other environments on the frac- 
ture strength of soda-lime glass and silicon have been investigated 
using ultrahigh vacuum techniques for precise environmental con- 
trol. Samples were scribed, soaked, and fractured in vacuum, water 
vapor, and hydrogen environments. Four-point flexure strength 
measurements, exoelectron emission, constant moment double canti- 
lever beam slow crack propagation, and previous acoustic emission 
drilling/grinding experiments all show that hydrogen affects crack 
propagation. In controlled environments, increases in strength of as 
much as 235% of the vacuum strength were observed for vacuum 
scribed-hydrogen soaked soda-lime glass. The separate and syner- 
gistic effects of residual stress, hydrogen, water vapor, and air envi- 
ronments are discussed in terms of a hypothesis involving chemical 
reactions at the surface, residual stress relief in active environments, 
and stresses arising from diffusional concentration gradients. 


(SAND—82-1401C) Raman spectroscopy for char- 
ae of annealing of ion-implanted InP. Myers, D.R.; 
Gourley, P.L.; Vaidyanathan, K.V.; Dunlap, H.L. (Sandia 
National Labs., Albuquerque, NM (USA); Hughes Research 
Labs., Malibu, CA (USA)). 1982. Contract AC04- 
76DPO00789. 14p. (CONF-820960—5). NTIS, PC A02/MF 
A01. Order Number DE82022193. 

From International symposium on GaAs and related com- 
pounds; Albuquerque, NM, USA (20 Sep 1982). 

Raman spectroscopy has been used as a noncontacting, non- 
destructive tool to evaluate the properties of Si*- and Be*- im- 
planted InP samples annealed at temperatures ranging from 600 to 
750C using phosphosilicate glass (PSG) as the encapsulant. Carrier 
activation, carrier mobility and recovery of damage as a function of 
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anneal temperature obtained from analysis of Raman data agree 
very well with independent electrical measurements. 


5696 (SAND—82-1432C) Search for vacancies in laser- 
annealed silicon. Stein, H.J.; Peercy, P.S. (Sandia National 
Labs., Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 6p. (CONF-821107—15). NTIS, PC A02/MF 
AO1. Order Number DE83001815. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

Portions of document are illegible. 

In an effort to enhance vacancy trapping and detection in 
laser-annealed Si, float zone Si was implanted with oxygen to 
achieve concentrations between one and two orders of magnitude 
greater than the equilibrium saturation limit. Oxygen, which is 
known to be an effective trap for vacancies, was found to incorpo- 
rate efficiently into Si regrown with Q-switched laser annealing. In- 
terstitial oxygen, oxygen-vacancy defects and divacancies were ob- 
served after implantation. The laser-regrown layers, however, were 
free of detectable vacancy-associated defects. 4 figures. 


5697 (SAND—82-1472C) Growth of silicon-on-insulator 
films using a line-source electron beam. Knapp, J.A.; Pi- 
craux, S.T. (Sandia National Labs., Albuquerque, NM 
(USA)). 1982. Contract AC04-76DP00789. 6p. (CONF- 
821107—19). NTIS, PC A02/MF AOl. Order Number 
DE83002187. 

From 6. international symposium on the scientific basis for 
radioactive waste management; Boston, MA, USA (1 Nov 1982). 

A swept line-source electron beam has been used to study 
unseeded Si-on-insulator crystallization at beam scan speeds of 150 
to 1500 cm/s. For a particular sample configuration a maximum 
linear crystallization velocity of ~ 350 cm/s was observed. At 
higher sweep speeds, competing nucleation occurred at intervals 
across the film. Both the limit in crystallization velocity and the in- 
tervals between nucleation are tentatively explained by a simple 
model. 


5698 (STUDSVIK-NW—81/164) Measurements of the 
dielectric constant and dielectric loss at MHz and GHz fre- 
quencies for ionic exchange resin embedded in concrete and 
bitumen. Sjoeblom, R. (Studsvik Energiteknik AB, Nykoep- 
ing (Sweden)). 21 Dec 1981. 12p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE82702924. 

Dielectric measurements have been carried out on concrete 
and bitumen containing ion exchange resin. The results indicate that 
absorption of radio waves would not prohibit measurements being 
made on full size waste forms, except in the case of concrete at 
high frequencies. The results also indicate that dielectric meas- 
urements on wastes may provide information related to the water 
content of concrete and bitumen, and possibly also to the curing 
time of concrete. 


5699 (STUDSVIK-NW—81/165) Measurements of the 
speed of sound and the absorption coefficient for ion ex- 
change resin embedded in concrete and bitumen using ultra- 
sonic waves at around 0.1 MHz. Sjoeblom, R. (Studsvik En- 
ergiteknik AB, Nykoeping (Sweden)). 21 Dec 1981. I1p. 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE82702925. 

Ultrasonic measurements have been carried out on concrete 
and bitumen containing ion exchange resin. The speed and absorp- 
tion of sound was determined for different amounts of resin, differ- 
ent times after preparation of the samples, and for different tem- 
peratures. The absorption data indicate that it should be possible to 
use the technique on full-scale waste products. The data also indi- 
cate that the velocity of sound is sensitive to several parameters of 
interest in radioactive waste treatment and storage. The technique 
may also be used to gain information on the internal disposition of a 
waste package. 


5700 Pseudo-optical absorption spectra in HgCk and 
HgBr. from 4 to 14 eV. Spence, D.; Wang, R.; Dillon, M.A. 
a National Laboratory, Argonne, Illinois 60439). 


Applied Physics Letters; 41: No. 11, 1021-1023(1 Dec 1982). 
Contract W-31-109-ENG-38. 
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Using a high-resolution electron-impact energy-loss spec- 
trometer we have measured the energy-loss spectra of electrons 
scattered near the forward direction from HgCl and HgBrz, for in- 
cident energies of 200 eV and energy-loss between 4 and 14 eV. 
Under these conditions the energy-loss spectra correspond closely 
to optical-absorption spectra. In addition to the well known 'Pi/ 
sub u/ and ‘summation*/sub u/ absorption bands, we observe 
many new energy-loss processes beginning at 7.9 eV in HgBrz and 
8.60 eV in HgCh. The relative cross sections and energies of these 
processes are in excellent agreement with those inferred as being 
necessary to account for discharge and fluorescence measurements 
in e-beam sustained mercuric bromide lasers. 


5701 Trapping parameters of dangling bonds in hydroge- 
nated amorphous silicon. Street, R.A. (Xerox Palo Alto Re- 
search Center, Palo Alto, California 94304). Applied Physics 
Letters; 41: No. 11, 1060-1062(1 Dec 1982). 

The mobility, lifetime, and capture cross sections for the 
trapping of electrons and holes at dangling bond defects in a-Si:H 
are measured using time-of-flight transient photoconductivity. The 
magnitude obtained for the product ptauN/sub s/ is 3.5 x 10° +- 
25% cm™! V~! and 4 x 107 +- 50% cm™! V™ for electrons and 
holes, respectively. The capture cross section is 4 x 107’ cm? for 
electrons and about 2 x 10~'* cm? for holes. The results are consist- 
ent with the amphoteric nature of neutral dangling bonds. 


5702 Evidence of the role of boron in undoped GaAs 
grown by liquid encapsulated Czochralski. Ta, L.B.; Hob- 
good, H.M.; Thomas, R.N. (Westinghouse Research and 
Development Center, Pittsburgh, Pennsylvania 15235). Ap- 
plied Physics Letters; 41: No. 11, 1091-1093(1 Dec 1982). 

We provide experimental evidence of electrical activity cor- 
related with residual boron impurities and native point defects in 
undoped liquid-encapsulated Czochralski GaAs crystals. In Ga-rich 
samples containing > or =101? cm™* boron, an 0.073-eV acceptor 
level is observed in which the concentration increases with Ga and 
B content. An approximately quadratic increase in the concentra- 
tion of the 0.073-eV defect acceptor is observed with increasing 
boron concentration, suggesting that a complex involving boron 
with an intrinsic defect (V/sub As/, Ga/sub i/, or Ga/sub As/ ) is 
responsible for the observed acceptor behavior. No evidence of 
electrically active boron or boron complexes was found in semi-in- 
sulating GaAs pulled from stoichiometric or As-rich melts. 


5703 Healing behavior of nuclear tracks in yttrium iron 
garnet films. Heitmann, H.; Hansen, P. (Philips GmbH 
Forschungslaboratorium Hamburg, D-2000 Hamburg 54, 
Federal Republic of Germany). Journal of Applied Physics; 
53: No. 11, 7321-7330(Nov 1982). 

The irradiation of yttrium iron garnet films with 181-MeV 
xenon ions (1.4 MeV per nucleon) creates paramagnetic cylinders 
around the path of the ion with a radius of about 7.5 nm. These 
nuclear tracks consist of needle shaped regions of high crystalline 
defect density reaching 10 zm deep into the garnet material. The 
saturation magnetization decreases exponentially with dose. How- 
ever, its temperature dependence remains unchanged by the irradia- 
tion except for small deviations near the Curie temperature. Owing 
to the creation of paramagnetic volumes, the Faraday rotation is 
also reduced, but contrary to the behavior of the saturation magne- 
tization, the temperature dependence is changed. The reduction at 
low temperatures is much smaller as would be expected from the 
saturation magnetization. The optical absorption is drastically in- 
creased by the irradiation. Annealing leads to heal-out of the irra- 
diation induced effects. The saturation magnetization is restored 
after 10 h annealing at 833 K. The Faraday rotation at T = 4.2 K, 
however, is then twice as large as that of the unirradiated film. This 
additional rotation nearly disappears after annealing at 1223 K. The 
additional optical absorption induced by the irradiation exhibits a 
similar behavior as the additional Faraday rotation. 


5704 Stress relaxation of vitreous silica on irradiation. 
Primak, W. (Argonne National Laboratory, Argonne, IIli- 
nois 60439). Journal of ~ Physics; 53: No. 11, 7331- 
7342(Nov 1982). Contract W-31-109-ENG-38. 
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The radiation-induced stress relaxation which is observed on 
ion bombardment of vitreous silica is described as a viscoelastic be- 
havior in which the apparent viscosity is reduced to ~10** Poise 
during irradiation and then increases rapidly by 4 or 5 orders of 
magnitude on cessation or interruption of irradiation. The bombard- 
ed layer appears to possess a viscosity ~10'* Poise, lower than 
would be expected for normal vitreous silica. On electron bombard- 
ment the viscosity is also reduced, but not as greatly as an ion bom- 
bardment, yet sufficiently to result in the whole radiation-induced 
volume contraction being realized perpendicularly to the surface, as 
has been found for ion bombardment. The maximum elastic stored 
energy which can be realized is but a fraction of a calorie per 
gram, hence the reported values of 200 cal/g would seem to be as- 
sociated with the fragmentation of the network responsible for the 
reduced viscosity. 


5705 Novel method to detect nonexponential transients 
in deep level transient spectroscopy. Thurber, W.R.; Forman, 
R.A.; Phillips, W.E. (Semiconductor Materials and ae 
es Division, National Bureau of Standards, Washin; 

C. 20234). Journal of Applied Physics; 53: No. 11, 7397. 
7400(Nov 1982). 

In conventional Deep Level Transient Spectroscopy 
(DLTS) measurements, the analysis of the results is based upon the 
assumption of an exponential current or capacitance transient. We 
present experimental and computational results on a novel experi- 
mental method for determining when the assumption of exponentia- 
lity is not satisfied by the sample under study. The measurement 
may be performed without any changes in the conventional double- 
boxcar DLTS system. 


5706 Numerical analysis of transient photoconductivity 
in insulators. Sokel, R.; Hughes, R.C. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of Ap- 
plied Physics; 53: No. 11, 7414-7424(Nov 1982). Contract 
AC04-76DP00789. 

The nonlinear partial differential equations which describe 
transient photoconductivity in insulators are solved numerically. 
Trapping and recombination are included which aliows photocon- 
duction to be studied in the presence of large space charge. Use of 
methods for stiff’ differential equations insures stable time depend- 
ent solutions even for problems which have widely different time 
constants. The program is applied to a thin film (1000 A) of silicon 
dioxide to illustrate the salient features of the numerical solutions 
and the capabilities of the program. 


5707 Brillouin spectra of K/sub 1-x/Li/sub x/TaQs 
under poled and zero-field-cooled conditions. Chase, L. -s 
Lee, E.; Prater, R.L.; Boatner, L.A. (Physics Departmen 
Indiana’ st Bloomington, Indiana 47405). Physical 
Review [Section] B: Condensed Matter; 26: No. 6, 2759- 
2764(15 Sep 1982). 

The Brillouin spectra of KTaQOs single crystals containing 5.6 
mol % lithium have been investigated as a function of temperature 
in the temperature range below 77 K. The results obtained for both 
poled and zero-field-cooled (ZFC) samples are in agreement with 
the presence of a tetragonal ferroelectric phase below a transition 
temperature T/sub c/ of approximately 60 K. A 50% step disconti- 
nuity was observed in the elastic constant cs3 below T/sub c/. The 
value of the saturated polarization calculated from this change in 
Cs3 with the use of electrostrictive data is 0.27 C/m* The sharp 
Brillouin components and the anisotropy of the elastic constants in 
both the ZFC and poled samples imply that the absolute magnitude 
and axis of the polarization are constant over dimensions on the 
order of the laser focal spot (i.e., 50—100 zm in diameter). The ex- 
istence of antiphase domain boundaries between much smaller re- 
gions of reversed polarization, however, is suggested by the results 
of Raman scattering experiments. 


5708 Theoretical study of the long-wavelength optical 
properties of NaCl, KCl, KBr, and KI. Hardy, J.R.; Karo, 
A.M. (Behlen Laboratory of Physics, University of Nebras- 
ka-Lincoln, Lincoln, Nebraska 68588-0111). Physical Review 
[Section] B: Condensed Matter; 26: No. 6, 3327-3337(15 Sep 
1982). 


We have made a detailed theoretical study of the long-wave- 
length absorption of NaCl, KCl, KBr, and KI, associated with two- 
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phonon difference processes caused by third-order anharmonic 
terms in the lattice potential energy. It was found that a simple 
nearest-neighbor approximation to the anharmonicity, combined 
with lattice-dynamical eigenfrequencies and eigenvectors generated 
with the use of a deformation dipole model, can generally account 
for most of the observed absorption. This agreement was obtained 
without the use of any disposable parameters, as the form of the 
first-neighbor potential was predetermined. It was also found that 
discrepancies between theory and experiment can generally be ex- 
plained by invoking three-phonon processes and, when these contri- 
butions are subtracted from the experimental data, the resultant 
agreement between theory and experiment is excellent. The effects 
of lifetime broadening of the final-state phonons were also consid- 
ered. At the longer wavelengths these may be responsible for part 
of the discrepancy between theory and experiment. Specifically, for 
NaC] at 3.09 mm, clear evidence was found of an anomalous contri- 
bution to the measured absorption which could have such an 
origin. However, for KI, which has a “window” in its two-phonon 
absorption at long wavelengths, it is clear that the three-phonon ab- 
sorption is dominant at low frequencies. Our findings enable us to 
present certain criteria as to the requirements necessary for a mate- 
rial to possess high transparency in the millimeter-wavelength 
region. In addition to obtaining theoretical results for the long-wa- 
velength absorption of the four crystals studied, we have also cal- 
culated the damping function over the whole two-phonon range 
and we thus present results for both summation and difference 
processes. 


of giant photocontractive evapo- 
rated chalcogenide films. Phillips, J.C.; Cohen, M.L. (Bell 
Laboratories, Murray Hill, New Jersey 07974). Physical 
Review [Section] B: Condensed Matter; 26: No. 6, 3510- 
3512(15 Sep 1982). 

Spiral ribbon giant molecules morphologically analogous to 
crystalline whiskers are sufficient to explain the giant photocontrac- 
tion observed in obliquely evaporated Ge-As-S-Se (but not Te) 
films. The relation between these anomalies and the bulk melt- 
quenched glass-forming tendency is explained in topological terms. 


{SAND—82-0664-Vol.2-App.-Pt.1, pp 847-1065) 
Annual report on the high temperature triaxial compression 
device. Williams, N.D.; Houston, W.N.; Tully, R.; Lin, 
H.D.; Lai, S.S.; Green, S.L. (Univ. of California, Berkeley). 
Jul 1982. NTIS, PC A99/MF A01. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

The consolidation, undrained strength, and creep properties 
of remolded illite have been investigated in a laboratory testing 
program. Samples of remolded illite were consolidated, both ther- 
mally and mechanically, and then subjected to undrained triaxial 
compression or constant stress level creep loading at temperatures 
of 4, 21.5, 40, 100, and 200°C. The material properties which are 
required to predict the volumetric and deviatoric strain induced by 
changes in the stress state or thermal field of the sample have been 
determined. Theoretical and empirical relationships have been de- 
veloped to calculate the temperature dependent material properties. 


§711 Laser damage thresholds at short wavelengths. 
Rainer, F.; Deaton, T.F. (University of California, Law- 
rence Livermore National Laboratory, P.O. Box 5508, 
Livermore, California 94550). Applied Optics; 21: No. 10, 
1722-1724(15 May 1982). Contract W-7405-ENG-48. 

A survey of single-pulse laser damage thresholds for a wide 
variety of commercially available film coatings and prepared sur- 
faces is reported. Tests were conducted at 532, 355, and 248 nm. 
Pulses for the longer wavelengths, generated by harmonic conver- 
sion of 1064-nm light from a Nd:glass laser, had a duration of 0.7 
nsec. The 248-nm pulses had a 20-nsec duration and were produced 
by a KrF laser. 
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5712 Laser of ion implanted silicon. White, 
C.W. (Oak Ridge National Lab., TN); Appleton, B.R.; 
Wilson, S.R. IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-28: No. 2, 
1759-1762(Apr 1981). Contract W-7405-ENG-26. 

Pulsed laser annealing of ion implanted silicon leads to the 
formation of supersaturated alloys by nonequilibrium crystal 
growth processes occurring at the interface during liquid phase epi- 
taxial regrowth. The interfacial distribution coefficients from the 
melt (k’) and the maximum substitutional solubilities (C/sub s//sup 
max/) are far greater than equilibrium values. Both k’ and C/sub 
s//sup max/ are functions of growth velocity. Mechanisms limiting 
substitutional solubilities are discussed. 
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5713 A synopsis of CHEMKIN, a general-purpose 
chemical kinetics code. Kee, R.J.; Miller, J.A.; Jefferson, 
T.H. (Sandia National Laboratory, Livermore, CA). pp 212- 
216 of Summer computer simulation conference. Arlington, 
VA; AFIPS Press (1981). Contract AC04-76DP00789. 

From Computer simulation conference; Washington, DC, 
USA (15 Jul 1981). 

The CHEMKIN package consists of two major FORTRAN 
codes - the INTERPRETER and the gas-phase subroutine library. 
The INTERPRETER is a FORTRAN code that reads a symbolic 
description of an arbitrary, user-specified chemical reaction mecha- 
nism. The output of the INTERPRETER is a data file which 
forms a link to the gas-phase subroutine library. This library is a 
collection of about 200 modular FORTRAN subroutines which 
may be called to return thermodynamic properties, chemical pro- 
duction rates, derivatives of thermodynamic properties, derivatives 
of chemical production rates, or sensitivity parameters. Thermody- 
namic properties for the chemical species are given in terms of 
polynomial fits to the specific heats, and are stored on a thermody- 
namic data base. The data base is exactly the same format as the 
one used in the NASA chemical equilibrium code. Therefore, the 
user may either supply his own data base or use the NASA data 
base directly. 
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REFER ALSO TO CITATION(S) 3977, 3983, 3988, 4224, 4232, 4233, 4235, 
4243, 4372, 4515, 4518, 4522, 5613, 5859, 5918, 5941, 6015, 6016, 6062, 6086, 
6088, 6150, 6157, 6158, 6159, 6160, 6162, 6165, 6211, 6212, 6213, 6214, 6215, 
6216, 6217, 6259 


5714 (CEA-CONF—6116) Method for processing alpha 
spectra adapted for measuring conte. americium and 
curium by isotopic dilution. Amoudry, F.; Silly, M. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, "92 - Montrouge 
(France)). Oct 1981. 28p. (In French). (CONF-8110225—1). 
NTIS = _ Only), PC A03/MF AOl1. Order Number 
DE8270281 

From aoe meeting on alpha-spectrometry; Geel, Belgium 
(14 Oct 1981). 

With this method, results to within 1% can be achieved rap- 
idly and without calibration for ratios such as lesser energy peaks/ 
higher energy peaks within the range 0.5 and 1000. It can also be 
used, in certain conditions, for measuring isotopic ratios such as 
*4Cm/**Cm in the order of 0.01 to within 2%. This method is 
very useful for processing complex spectra containing many differ- 
ent elements. It will then be necessary to measure a direct deposit 
source which by nature leads to less well resolved spectra. The ac- 
curacy will be affected but the results will be acceptable most of 
the time. In this present version, spectra with up to seven peaks can 
be processed with our programme; this figure is limited only by the 
size of the memory of the mini-computer used. 


5715 (DOE/ER/10859—2) Interfacial chemistry in sol- 
vent-extraction systems. Progress report, March 1, 1982-Feb- 
ruary 28, 1983. Neuman, R.D. (Minnesota Univ., St. Paul 
(USA), Oct 1982. Contract AC02-81ER10859. 19p. NTIS, 
A02/MF A01. Order Number DE83002173. 
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An interfacial tensiometer was constructed to measure the 
interfacial tension of di(2-ethylhexyl) phosphoric acid (HDEHP)/n- 
hexane/aqueous systems. This apparatus permitted us to develop 
the appropriate experimental techniques to be used in conjunction 
with laser light-scattering measurements on oil/water interfacial 
systems. Stringent purification procedures and precautions are re- 
quired in order to obtain accurate (and reproducible) interfacial ten- 
sion measurements. The effect of HCl, HNOs, H2SOQ., and HC10, 
on the interfacial tension was investigated. Data also were obtained 
showing how the interfacial tension varied with acidity, Ca”, and 
temperature. The effect of substituting n-dodecane for n-hexane was 
also studied. Preliminary experiments have been completed which 
demonstrate under what conditions the extraction of Ca* from 
aqueous solutions to n-alkane solutions containing HDEHP should 
be enhanced by interfacial turbulence. Long-chain monoalkyl and 
dialkyl phosphates have been synthesized. Electron microscopic 
techniques have been further developed to provide information on 
the fine structure of interfacial films. Mass transfer cells are being 
designed to study the extraction kinetics of Ca** by HDEHP in n- 
hexane. 4 figures. 


riod (EIR—454) Aspects of quantitative secondary ion 

mass spectrometry. Grauer, R. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). May 1982. 
49p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82751116. 

Parameters will be discussed, which have an influence on the 
formation of secondary ions by ion bombardement of a solid matrix. 
Quantitative SIMS-analysis with the help of calibration standards 
necessitates a stringent control of these parameters. This is particu- 
larly valid for the oxygen partial pressure which for metal analysis 
has to be maintained constant also under ultra high vacuum. The 
performance of the theoretical LTE-model (Local Thermal Equilib- 
rium) using internal standards will be compared with the analysis 
with the help of external standards. The LTE-model does not satis- 
fy the requirements for quantitative analysis. 


5717 (INIS-mf—7134, pp vp) Feasibility of lanthanides 
and americium separation using quaternary benzyltrialkyl am- 
monium salts. Zilkova, J.; Jedinakova, V.; Vojtiskova, M. 
(Vysoka Skola Chemicko-Technologicka, Prague (Czecho- 
slovakia). Katedra Technologie Jadernych Paliv a Radio- 
chemie); Kuca, L. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). _ (In Czech). NTIS (US Sales 
Only), PC A03/MF A0O1 

From 7. seminar on enrection methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 


5718 (INIS-mf—7134, pp vp) Zirconium extraction 
using macromolecular amines. Mrnka, N.; Schroetterova, D.; 
Homolka, V.; Nekovar, P. (Vysoka Skola eee 
nologicka, Prague Scaecueee. be Katedra aan tere 
Jadernych Paliv a Radiochemie). [nd]. (In Czech). 
(US Sales Only), PC A03/MF AO1. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 


5719 (INIS-mf—7134, pp vp) Comparison of some 
types of extractants in extraction of uranium-zirconium mix- 
ture. Sladkovska, J.; Mrnka, M. (Vysoka Skola Chemicko- 
Technologicka, Prague (Czechoslovakia). Katedra Techno- 
logie Jadernych Paliv a Radiochemie). [nd]. (In Czech). 
IS (US Sales Only), PC A03/MF AO1. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 

Czechoslovakia (14 May 1980). 


5720 (INIS-mf—7134, pp vp) Extraction of trivalent 
lanthanides and of americium with nitrobenzene solution of 
dicarbolide. Kuca, L.; Benesova, M.; Petrzilova, H. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). [nd]. 
(In Czech). NTIS (US Sales Only), PC A03/MF AO1. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 





735 / ERA VOL. 8, NO.3 


5721 (INIS-mf—7134, pp vp) Precipitation re-extrac- 
ee Ne a ae ee V.; Trminek, J.; 


Landspersky, H.; Urbanec, Z. (star Jack Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)). [nd]. (In Czech). NTIS 
(US Sales Only), PC A03/MF A01. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 


(INIS-mf—7134, pp vp) Hf and Eu extraction 
from some mineral acids using yl ester of imido-bis- 
phosphoric acid in benzene. Ciganek, M.; Navratil, O. (Uni- 
versita J.E. Purkyne, Brno (Czechoslovakia). Prirodove- 
decka Fakulta). [nd]. (In Czech). NTIS (US Sales Only), PC 
A03/MF AO1. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 


5723 (INIS-mf—7134, pp vp) Rapid method of oe 
determination in biological material. Koprda, V.; Scasnar, V 
(Slovenska Akademia Vied, Bratislava (Czechoslovakia). 
Ustav Experimentalnej Farmakologie). [nd]. Gn Slovak). 
NTIS (US Sales Only), PC A03/MF A011. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 


5724 (INIS-mf—7174, pp vp) Energy dispersion X-ray 
analysis through scanning electron microscopy. Chawla, K.K. 
(Instituto Militar de Engenharia, Rio de Janeiro (Brazil)). 
1980. (In Portuguese). Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


5725 (LA-UR—82-2578) Laser-induced fluorescence de- 
tection of large organic molecules. Quigley, G.P.; Danen, 
W.C. (Los Alamos National Lab., NM (USA)). 1982. Con- 
tract W-7405-ENG-36. 6p. (CONF-830109—1). NTIS, PC 
A02/MF AO1. Order Number DE83000353. 

From Topical meeting on optical techniques for remote 
probing of the atmosphere; Incline Village, NV, USA (10 Jan 
1983). 

The uv-visible spectroscopic characteristics of these mole- 
cules are broad and featureless. This paper discusses techniques to 
detect them in mixtures where obscuration by other molecules is a 
problem. 


5726 (LYCEN—7946) Nondestructive method of deter- 
mination of depth profiling with ESCA spectroscopy by angu- 
lar distribution. Pijolat, M. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 
(France)). Jul 1979. 95p. (In French). NTIS (US Sales 
Only), PC A0S/MF A01. Order Number DE82702814. 

Thesis. 

The aim of this study has been to determine the possibilities 
of photoelectron spectroscopy ESCA for depth profiling in the first 
hundred angstrom of a compound. First of all, the technique ESCA 
has been described in an analytical point of view. Then, the 
common sputter profiling method has been tested, and a model to 
deduce the concentrations profile has been formulated. However 
the analysis of the various effects due to the sputtering events 
showed that this method is able to give only the profile shape with 
a bad depth resolution. A new non destructive method based on the 
analysed depth dependence with photoelectrons emission angle is 
settled. A computational method (simplexe optimization) is used to 
deduce the concentrations profile. Simulation have revealed the ne- 
cessity of submitting constraints proper to the system physical 
properties and allowed to state the applicability range of the 
method. The interface profiles Ag-Pd, Ag-AlzOs and SiQ2-Si have 
been measured, and the surface segregation in CuNi alloy has been 
studied. 


Fiat cdaannaeoatainemoasmictnaaann 
silica, fluor, and perchloric acid are removed by volatilization. The 


containing the resin in chloride form, the anions are exchanged 
ith chloride. The eluate from the columns contains the chlorides 
alkali metals. To compensate for the enhancement effect of 
alkali upon another, caesium chloride or rubidium chloride is 
to the solution. In the eluate the concentration of the indi- 

alkali metal is determined by flame emission. 


(PNL-SA—10074) Supercritical fiuid — 

graphy: mass spectrometry. — R.D.; Fijeldsted, J.; 
M.L. (Pacific Northwest Lab., Richland, WA (USA), 
Brigham Young Univ., Provo, UT (USA). Dept. of Chemis- 
try). Aug 1982. Contract AC06-76RL01830. Sp. (CONF- 
820883—1). NTIS, PC A02/MF A0Ol. Order Number 
DE83001951. 

From 9. international mass spectrometry conference; Vienna, 
Austria (29 Aug 1982). 

aS nan ae 

A new interface for capillary column supercritical fluid 
chromatography-mass spectrometry (SFC-MS) is described and ini- 
tial results are presented. The advantages of SFC include the ability 
to separate high molecular weight, nonvolatile, and thermally un- 
stable compounds not amenable to GC. A capillary column SFC- 
MS interface can replace HPLC-MS in most applications and has 
advantages due to the higher possible chromatographic efficiency, 
mobile phase volatility, and the simplicity of the interface design. 
Pressure programming during the chromatographic separation also 
allows precise control over the solvating power of the supercritical 
fluid mobile phase. The direct fluid injection interface provides for 
transfer of the total SFC effluent into a chemical ionization source. 
Results are presented to illustrate the separation analysis of mix- 
tures of aromatic hydrocarbons and styrene oligomers using n-pen- 
tane and carbon dioxide as the mobile phase. 


(ZfI-Mitt—43a, pp 37-59) Applications of PIXE 
analysis in Land. Malmavis, K.G.; ae Aksel- 


F.R. Germany (22 Sep 1980). 

The facility for PIXE analysis at Department of Nuclear 
Physics, Lund Institute of Technology, is described and the differ- 
ent fields of application of the PIXE method are briefly presented. 


5730 (RFP-Trans—346) Separation of plutonium, ameri- 


pressure liquid chromatography. i, 

Schuettelkopf, H. (Rockwell International 

CO (USA). Rocky Flats Plant). Oct < Contract AC04- 

76DP03533. Translation of KfK 3076 December 1980. 

16p. NTIS, PC A02/MF AO1. Order Seah DE83001242. 
Portions of document are illegible. 7 
Using high pressure liquid chromatography, plutonium, 

americium and curium were separated from each other. 

ible separation was achieved on the cation exchanger Aminex A9 

with a-hydroxy-isobutyric acid as eluant. By variation of column 

temperature, pH, and concentration of the eluting solution, the opti- 

mum conditions for separation were performed: pH = 3.85; eluting 

solution concentration 0.6 M; column temperature 40°C; flow ve- 

locity 0.3 ml/min. In this case retention times were obtained of 8.6 
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min for plutonium, 19.9 min for curium, and 26.2 min for ameri- 
cium. 51 references, 3 figures, 3 tables. 


5731 Method for analysis using time-re- 
solved laser-induced Loree, T.R.; Radziemski, 
L.J. (to Dept. of Energy). US Patent Application 342,681. 
26 Jan 1982. 29p. Contract W-7405-ENG-36. 

Portions of document are illegible. 

A method for real-time elemental analysis using laser-in- 
duced breakdown of the material under investigation and spectros- 
copic analysis of the light emitted from the plasma consequently 
formed is described. By delaying the observation of the emitted ra- 
diation, the unwanted background continuum and line spectra from 
excited ionic species can be rendered unimportant relative to the 
excited atomic line spectra, thereby producing sharp, well-defined 
characteristic identifying atomic spectral features. These features 
provide the indicia for detailed elemental analyses of substances. 
The method is quite general i in that it applies to gases, surfaces, and 
particulates entrained in gases. It requires no electrodes and can 
excite atomic species like fluorine and chlorine which are difficult 
to observe by more conventional analytical procedures. 


5732 (KFK-tr—671) Use of Auger spectroscopy for in- 
vestigating the state diagram of an iron-carbon-cerium system. 
Snigir, A.N.; Ivakhnenko, I.S.; Stepanchikov, V.A. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). 
Oct 1981. Translation of VINITI deponierter Artikel No. 
3601-78 . A. A. Baikov-Institut fuer Méetallurgie, 
Moscow 1978 (5 Seiten). 5p. (in German). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82905949. 

Experimental studies indicate that the entire cerium content 
in a Fe-C-Ce melt system is found in the matrix in a 0.1 wt % con- 
tent of cerium. No sodium or nitrogen in the matrix was found in 
an 2.6% by weight iron graphite alloy. 3 references. 


4002 Inorganic And Physical Chemistry 
REFER ALSO TO CITATION(S) 5199, 6333 


5733 (BARC—1127) Calculation of isotopic profile 
during band displacement on ion-exchange resins. Sonwalkar, 
A.S.; Puranik, V.D.; D'Souza, A.B. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1981. 18p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE83900416. 

Portions of document are illegible. 

A method has been developed to calculate the isotopic pro- 
file during band displacement on ion exchange resins using comput- 
er simulation. Persoz had utilized this technique earlier for calculat- 
ing the isotopic profile during band displacement as well as frontal 
analysis. The present report deals with a simplification of the 
method used by Persoz by reducing the number of variables and 
making certain approximations where the separation factor is not 
far from unity. Calculations were made for the typical case of 
boron isotope separation. The results obtained by the modified 
method were found to be in very good agreement with those ob- 
tained by using an exact equation, at the same time requiring con- 
siderably less computer time. 


5734 (BNL—31988) Méicelle-enhanced disproportiona- 
tion of the superoxide anion. Sutherland, M.W.; Arudi, R.L.; 
Bielski, B.H.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 4p. (CONF- 
821032—-2). NTIS, PC A02/MF AOI1. Order Number 
DE83001304. 

From 3. international conference on superoxide and superox- 
ide dismutase; Ellenville, NY, USA (3 Oct 1982). 

Portions of document are illegible. 

The role of the superoxide anion (O2~) in lipid peroxidation 
has generated intense interest in the past decade. Recently it was 
demonstrated that while O2~ does not react with linoleic acid, the 
perhydroxyl radical (HO2) does react at a sufficiently high rate for 
the reaction to be biologically significant, and this observation has 
been extended to the other major polyunsaturated fatty acids. In 
this paper, preliminary investigation of the lifetime of O2.~ in the 
presence of fatty acid micelles suggests an enhanced production of 
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HO; near the micellar surface. This observation has important rami- 
fications for the potential toxicity of O2~ at membrane surfaces. 


5735 (CONF-821046—2) Concurrent reduction and dis- 
tillation: an improved technique for the recovery and chemical 
refinement of the isotopes of cadmium and zinc. Caudill, 
H.H.; McBride, L.E.; McDaniel, E.W. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 16p. 
NTIS, PC A02/MF AO1. Order Number DE83001931. 

From 11. world conference of the International Nuclear 
Target Development Society; Seattle, WA, USA (6 Oct 1982). 

Portions of document are illegible. 

The Electromagnetic Isotope Separations Program of the 
Oak Ridge National Laboratory has been involved in the separa- 
tion, chemical recovery, and refinement of the stable isotopes of 
cadmium and zinc since 1946. Traditionally, the chemical refine- 
ment procedures for these elements consisted of ion exchange sepa- 
rations using anion exchange resins followed by pH-controlled hy- 
drogen sulfide precipitations. The procedures were quite time-con- 
suming and made it difficult to remove trace quantities of sulfur 
which interferes in subsequent attempts to prepare rolled metal 
foils. As demands for '*Cd and ®Zn (a precursor for the produc- 
tion of the radiopharmaceutical ®’Ga) increased, it became evident 
that a quicker, more efficient refinement procedure was needed. 
Details of an improved method, which employs concurrent hydro- 
gen reduction and distillation in the recovery and refinement of iso- 
topically enriched zinc, are described. Modifications of the proce- 
dure suitable for the refinement of cadmium isotopes are also de- 
scribed. 3 figures, 1 table. 


5736 (DOE/ER/10346—4) Fundamental studies in iso- 
tope chemistry. Progress report, 1 August 1981-1 August 
1982. Bigeleisen, J. (State Univ. of New York, Stony Brook 
(USA)). 1982. Contract AC02-79ER10346. 48p. NTIS, PC 
A03/MF AO1. Order Number DE83000534. 

This research program is concerned with isotope chemistry 
and its applications. A summary of isotope separation activities 
during the past 5 years is included. Isotope effects are used as 
probes for chemical reactions, geochemistry, meteorology, and mo- 
lecular biology, and this report also summarizes progress made in 
this area. (DLC) 


5737 (DOE/ER/10381—4) Synthesis, static, and reac- 
tive characterization of supported organometallics. Progress 
report. Brenner, A. (Wayne State Univ., Detroit, MI 
(USA)). 23 Nov 1982. Contract AC02-79ER10381. 12p. 
NTIS, PC A02/MF A0O1. Order Number DE83003404. 

The following areas relating to the development of catalysts 
derived from supported organometallics were studied: carbonyl 
complexes on alumina, hydrogenation of benzene, H2-D2 exchange, 
photolysis of Mo(CO). alumina, and W activity for Fischer- 
Tropsch synthesis. 6 figures, 6 tables. (DLC) 


5738 (DOE/ER/10830—1) Role of d-electrons in che- 
misorption and metal/support interactions studied by electron 
spectroscopy. Progress report, January 15, 1982-January 14, 
1983. Henrich, V.E. (Yale Univ., New Haven, CT (USA). 
Dept. of Applied Physics). Oct 1982. Contract AC02- 
81ER10830. 18p. NTIS, PC A02/MF A0O1. Order Number 
DE83002266. 

ThiTiO research program is an investigation of the origin of 
strong metal/support interactions (SMSI) between noble Rh metal 
catalysts and transition-metal-oxide supports by using model cata- 
lysts consisting of small Rh particles supported on single-crystal 
TiO, (rutile) supports. Ultraviolet photoemission spectroscopy 
(UPS) is being used to study the electronic structure of valence and 
conduction bands of the catalyst, and x-ray photoelectron spectros- 
copy (XPS) is used to observe shifts in core electron binding ener- 
gies. The conduction band region is nearly a superposition of the 
electronic structures of the catalyst and the substrate, while core 
level shifts as large as 2 eV, arising from interaction of catalyst 
atoms with the substrate, are seen. We cannot yet interpret these in 
terms of charge transfer between support and catalyst, however. 
UPS difference spectra for O2 chemisorption on Rh/TiO2 coupled 
with measurements of changes in work function indicate an interac- 
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tion of the O2 with both the catalyst and the support. Experiments 
are currently underway to vary the degree of reduction of the sub- 
strate, thermal treatment of the catalyst, etc., in order to separate 
the various effects present. 


5739 (DOE/ET/33011—T2) Research directed at devel- 
oping a classical theory to describe of po- 
lyatomic molecules illuminated by intense infrared 

Final report, May 7-September 30, 1979, extension December 
31, 1979. Lamb, W.E. Jr. (Arizona Univ., Tucson (USA). 
Optical Sciences Center). Dec 1981. Contract AC02- 
77ET33011. 10p. NTIS, PC A02/MF AO1. Order Number 
DE83002176. 

This final report describes research on the theory of isotope 
separation produced by the illumination of polyatomic molecules by 
intense infrared laser radiation. This process is investigated by treat- 
ing the molecule, sulfur hexafluoride, as a system of seven classical 
particles that obey the Newtonian equations of motion. A minicom- 
puter is used to integrate these differential equations. The particles 
are acted on by interatomic forces, and by the time-dependent elec- 
tric field of the laser. We have a very satisfactory expression for 
the interaction of the laser and the molecule which is compatible 
with infrared absorption and spectroscopic data. The interatomic 
potential is capable of improvement, and progress on this problem 
is still being made. We have made several computer runs of the 
dynamical behavior of the molecule using a reasonably good model 
for the interatomic force law. For the laser parameters chosen, we 
find that typically the molecule passes quickly through the reso- 
nance region into the quasi-continuum and even well into the real 
continuum before dissociation actually occurs. When viewed on a 
display terminal, the motions are exceedingly complex. As an aid to 
the visualization of the process, we have made a number of 16 mm 
movies depicting a three-dimensional representation of the motion 
of the seven particles. These show even more clearly the enormous 
complexity of the motions, and make clear the desirability of find- 
ing ways of characterizing the motion in simple ways without 
giving all of the numerical detail. One of the ways to do this is to 
introduce statistical parameters such as a temperature associated 
with the distribution of kinetic energies of the single particle. We 
have made such an analysis of our data runs, and have found favor- 
able indications that such methods will prove useful in keeping 
track of the dynamical histories. 


5740 (IPNO-T—81-07) Citric complexes, um ci- 
trate and americium citrate. Bouhlassa, S. (Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire; Paris-11 
Univ., 91 - Orsay (France)). Jun 1981. 202p. (In French). 


NTIS (US Sales Only), PC Al0/MF AOl. Order Number 
DE82702815. 


Thesis. 

The behaviour of neodymium and americium has been stud- 
ied in citric aqueous medium by two methods: solvent extraction of 
elements at tracer scale as chelates and by potentiometry. So range 
of pH and concentrations of elements and citric acid never reached 
before have been explored: 10-7 < Csub(Nd) < 107! M, 107° < 
Csub(Am) <=2x10"%, Csub(H3 Cit) <=3x10"'M, 1<pH<13. 
The nature and formation constants of different complexes have 
been determined. And for the first time the exact formula of poly- 
mer complexes formed in basic media have been established with- 
out ambiguity by Raman spectroscopy and tracer technique. It has 
also been demonstrated that alcoholic function of citric acid is not 
ionized for pH lower than 13. Different solid citrates have been 
crystallized, some of them for the first time: NdCit, 3H2,O0; AmCit, 
xH2O; NdCiteCo(NHs)s, 8H:O; AmCiteCo(NHs)s, xH2O and 
Nds(OH).(Cit)4NHs(Co(NHs)s)2, 18H2O. Their spectroscopic and 
crystallographic characteristics have been listed and studied. The 
nephelauxetic effect has been estimated from citric complexes as 
well as from citrates of these elements. The structure of the com- 
plexes in solution has been discussed on the basis of analysis of hy- 
persensitive transition in different complexes. 


5741 


Mihelcic, M.; Schroeck-Pauli, C.; Wi : 4 
Uelhoff, W.; van der Hart, A orschungsanlage Jue- 
lich G.m.b.H. (Germany, FR). Inst. fuer Festkoerperfors- 
chung). Oct 1980. 165p. ‘NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE82902552. 

A procedure is described for the numerical solution of the 
time-dependent Navier-Stokes equations governing the forced con- 
vection flow in a crystal-growth crucible. Five digital simulations 
of the classical Czochralski crystal-pulling process show the excel- 
lent agreement of the calculations with the experimental data of 
Carruthers and Nassau. Moreover, for the Accelerated Crucible- 
Rotation Technique (ACRT) and its application to the Czochralski 
method (CACRT), the first numerical simulations are presented as- 
suming the fluid model to be the 1:1 glycerine-water mixture of 
viscosities typical for semiconductors and liquid metals. This is 
demonstrated by simulations of the classical Czochralski, the 
ACRT and the CACRT arrangements with the viscosity of liquid 
copper. The influence of the distribution on these flow 
phenomena will be studied in part 2. 227 figures. 


5742 (Juel—1763) Adsorption of 


1982. 93p. (In German). NTIS 
MF AO1. Order Number DE82750905. 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many, F.R. 

High-resolution electron — loss spectroscopy (EELS) 
and temperature programmed thermal desorption spectroscopy 
(TPDS) were applied in studying adsorption of oxygen, carbon 
monoxide and ethylene and reaction processes of ethylene and eth- 
ylene co-adsorbed with atomic oxygen and hydrogen, respectively, 
on Pt(111). 


5743 (MLM—2998) Mound activities in chemical and 
physical research: January-June 1982. (Mound Facility, Mia- 
misburg, OH (USA)). 25 Oct 1982. Contract AC04- 
76DP00053. 66p. NTIS, PC A04/MF AO1. Order Number 
DE83002812. 

Research is reported in three areas: low-temperature re- 
search (reaction rates of D2-T2, calculation of charged particle den- 
sities in tritium gas, thermal diffusion factors of He-Ne), separation 
research (viscosity of methyl chloride, Br separation by thermal 
diffusion from CF3;Br and bromobenzene, calcium isotope separa- 
tion by liquid-phase thermal diffusion, mutual diffusion in mixtures 
of He with Ne and Xe compared with other rare gas mixtures, mo- 
lecular beam scattering of He-Ar, potassium isotope effect in KCl 
chemical exchange with 222 cryptand on resin), and metal hydride 
research (hydrolysis products of lanthanide hydrides, NMR studies 
of hydrogen diffusion in crystalline and amorphous Ti-Cu hy- 
drides). 28 figures, 19 tables. (DLC) 


5744 (MLM—3002) Thermal diffusion in 


*He-?°Ne gaseous mixtures. Cain, D. (Mound Facility, Mia- 
misburg, OH (USA)). Aug 1982. Contract AC04- 
76DP00053. 86p. NTIS, PC A05/MF A01. Order Number 
DE83002811. 

Thesis. Submitted to Univ. of Cincinnati, OH. Portions of 
document are illegible. 

The thermal diffusion factors of equimolar *He-?°Ne gaseous 
mixtures have been measured in a ten-tube trennschaukel at average 
temperatures of 82 K and 100°K. These measurements are at lower 
temperatures than any previously reported in the open literature 
and are in excellent agreement with theoretical calculations based 
on recently reported interatomic potential functions describing He- 
Ne interactions. Mixture compositions have been determined by 
means of thermal conductivity gauges using cryogenic thermistors 
mounted in the apparatus itself. This in situ analytical technique 
yields higher precision results than mass spectrometric analysis 
available for this work and, in addition, allows the theoretical ex- 
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pressions for the operating conditions of a trennschaukel to be 
checked. The approach to the steady state is found to be faster than 
predicted by theory, regardless of operating conditions. Qualitative 
agreement between theory and experiment is found for the effects 
of other operating conditions. 17 figures, 3 tables. 


5745 (DP-tr—34) a of nitro complexes of nitro- 

sylruthenium. Akatsu, Pont de Nemours (E.I.) and 
oe Aiken, SC (U SAD). nd]. Contract AC09-76SR00001. 
Translation of JAERI-M-9159. 24p. NTIS (US Sales Only). 
Order Number DE83001144. 

Portions of document are illegible. 

Ruthenium has an especially complex chemical behavior be- 
cause of its chemical properties. Certain difficulties arise with ruth- 
enium in the treatment of highly radioactive fission products during 
the reprocessing of spent fuel. Nitrous acid and nitrogen oxides 
formed when spent fuel is dissolved in nitric acid transform ruthen- 
ium contained in the fission products into nitrosylruthenium. Nitro- 
sylruthenium has been studied by many investigators. In this report, 
data published on nitro complexes of nitrosylruthenium are re- 
viewed and compared with the author's experiences in the study of 
tetranitro complexes of nitrosylruthenium. 


4003 Organic Chemistry 
REFER ALSO TO CITATION(S) 3972, 5715, 5737, 5759, 6260, 6333 


5746 (BNL—31981) Evaluation of the reactivities of 
HO,/O.- with compounds of biological interest. Bielski, 
B.H.J. (Brookhaven National Lab., Upton, NY (USA)). 
1982. Contract AC02-76CH00016. 7p. (CONF-821032—3). 
NTIS, PC A02/MF AO1. Order Number DE83001313. 

From 3. international conference on superoxide and superox- 
ide dismutase; Ellenville, NY, USA (3 Oct 1982). 

Portions of document are illegible. 

This paper reviews kinetic studies that were aimed at finding 
new target compounds/systems for HO2/O.~. Three examples are 
cited and briefly discussed: (1) oxidation mechanism of catechol by 
HO:2/O2"; (2) kinetic rate studies of HO2/O.~ with polyunsaturated 
fatty acids; (3) oxidation mechanism of ascorbic acid/ascorbate by 
HO:/O2~. The synopses lead to the following general conclusions: 
(1) the true rate of reaction between either HO: or O2~ and a given 
compound can not necessarily be determined from measurements at 
a single pH; (2) as pK/sub HO2/ = 4.7, measurements in the phys- 
iological pH range will most likely not yield the true rate constant 
but rather a k/sub obs/ which can be a composite of many reac- 
tions; (3) radical-radical reactions are usually considerably faster 
than those between HO2/O2~ and the parent reactant and hence 
must be taken into consideration since they can alter the experimen- 
tal measurements of the true rate constant by a factor of two. 


5747 (DOE/PC/30075—11) Crossed-reaction networks 
in the catalytic hydrodenitrogenation of synthetic liquid fuels. 
Quarterly report, August 1, 1982-October 31, 1982. Satter- 
field, C.N.; Yang, S.H.; Smith, C.M.; Ingalls, M. (Massachu- 
setts Inst. of Tech., ‘Cambridge (USA)). 1982. Contract 
AC22-80PC30075. 34p. NTIS, PC A03/MF AOl. Order 
Number DE83001739. 

Studies are being made of the hydrodenitrogenation of quin- 
oline. A paper was abstracted and indexed separately. 


5748 (DOE/PC/30075—11, pp 1-32) Effects of sulfid- 
ing of a NiMo/ALO; catalyst on its activity for 
hydrodenitrogenation of quinoline. Yang, S.H.; Satterfield, 
C.N. (Massachusetts Inst. of Technology, Cambrid ge). 1982. 
NTIS, PC A03/MF AO1. Contract AC22- 80PC30075. 

In  Crossed-reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly report, 
August 1, 1982-October 31, 1982. 

The method of presulfiding of a commercial NiMo/AhkOs 
catalyst has a significant effect on its inherent activity for the 


hydrodenitrogenation of quinoline (HDN). In addition, during reac- : 


tion the addition of H2S increases the HDN rate and its removal 
decreases it in a reversible manner. The effect of HeS on the kinet- 
ics of a variety of hydrodenitrogenation, hydrodesulfurization, and 
hydrogenation reactions on molybdenum catalysts can be rationa- 
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lized in terms of its effect on two kinds of sites, sulfur anion vacan- 
cies and Bronsted acids. 


5749 Novel 7-substituted coumarin compounds and an 
improved method for their synthesis. Bissell, ER. (to Dept. 
of Energy). US Patent Application 340, 958. 20 Jan 1982. 
19p. Contract W-7405-ENG-48. 

Novel substituted coumarin compounds and an improved 
method for their synthesis are disclosed. The preferred class of 
compounds are substituted at the 7-position. The method of synthe- 
sis comprises reacting a polyhydroxy benzene or a substituted 
phenol, with a B-alkoxy acrylic acid or nitrile, in the presence of a 
Lewis acid catalyst. By the inclusion of the catalyst in the reaction 
mixture, the reaction can be carried out under much milder experi- 
mental conditions and in increased yields. The method is also appli- 
cable to the preparation of substituted amino phenols. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 3981, 5449 


5750 Relationship between electrolyte conductance and 
current distribution in porous zinc electrodes in KOH electro- 
lyte. Liu, M.B.; Cook, G.M.; Yao, N.P. (Argonne Natl Lab, 
IL, USA). Journal of the Electrochemical Society; 129: No. 6, 
1390-1392(Jun 1982). 

The observed changes in current distribution are related to 
changes in electrolyte resistance and composition. By using a 
pseudo-steady state approximation, an equation is found to express 
the current distribution at anytime during the discharge. It appears 
that current distribution in porous zinc electrodes, such as those 
employed in the present investigation, is indeed controlled by the 
conductivity of the electrolyte within the porousstr porous struc- 
ture. 12 refs. 


5751 Theoretical analysis of electrostatic effects on ion 
transport in ultrathin membranes. Bradshaw, R.W.; Robert- 
son, C.R. (Stanford Univ, CA, USA). Journal of the Electro- 
chemical Society; 129: No. 5, 958-962(May 1982). 

Ionic diffusion across surfactant bilayer membranes is strong- 
ly influenced by electrostatic image forces. An analysis that relates 
the potential energy barrier for ion transport and image effects is 
presented where the finite size of permeable ions is recognized, in- 
stead of assuming that ions are point charges. The analysis consid- 
ers the bilayer membrane as a laminated dielectric sheet structure 
where the central hydrocarbon-like core is interposed between two 
thinner layers that represent the polar head groups of the amphi- 
phillic molecules that form the membrane. In the cases treated, the 
inner layer is approximately 30-70A thick and has a dielectric con- 
stant of 2, while the polar layers are 5-10A thick and have dielec- 
tric constants in the range 10-30. The solution is obtained by using 
the method of images to determine infinite, but convergent, sets of 
image charges that arise from the polarizing effect of a permeable 
ion near the membrane-solution interface. The results of a paramet- 
ric study of this model show that the potential energy barrier is 
strongly dependent on the radius of the ion. 17 refs. 


5752 Transport number gradients and solid electrolyte 
degradation. De Jonghe, L.C. (Lawrence Berkeley Lab, CA, 
USA). Journal of the Electrochemical Society; 129: No. 4, 
752-755(Apr 1982). 

Ion conduction is considered through electrolytes containing 
an immobile gradient in the:electronic/ionic transport number ratio. 
It is shown that internal deposition of the metal phase (reduced 
ions) can occur in such electrolytes during electrolysis. A “critical” 
applied voltage or current density can be formulated above which 
electrolyte fracture would be caused by the internally deposited 
material. Application of the analysis to the. sodium-beta alumina 
type electrolytes leads to identification of factors that could con- 
tribute to electrolyte degradation. 16 refs. 
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4005 Photochemistry 


REFER ALSO TO CITATION(S) 5734, 5739, 5772, 5777, 6186 


5753 (CONF-8205133—1) Photodissociation dynamics 
in a pulsed molecular beam. Lu, R.; Hal: J.B.; Jackson, 
W.M. (Howard Univ., Washington, (USA). Dept. of 
Chemistry). 1982. Contract AS05-76ER05056. 23p. NTIS, 
PC A02/MF AO1. Order Number DE83001863. 

From Conference on lasers as reactants and probes in chem- 
istry; be snag DC, USA (12 May 1982). 

The Arf laser photodissociation of C,N2, CICN, and BrCN 
have been studied in a pulsed beam. Comparisons are made be- 
tween these results and the radical product distributions measured 
in an effusive beam. Comparisons are also made between the effects 
of cooling by expansion in argon and expansion in methane. The 
latter is known to more effectively cool vibrational modes in the 
parent molecule. 7 figures. 


5754 (DOE/ER/12039—T2-Pt.1) Association of chloro- 
phyll with amides on plasticized polyethylene particles. I. 
N,N-dimethylmyristamide. Seely, G.R.; Rutkoski, A.M.; Ku- 
sumoto, Y.; Senthilathipan, V.; Shaw, E.R. (Charles F. Ket- 
tering Research Lab., Yellow Springs, OH (USA)). 1982. 
Contract AC02-82ER12039. 32p. NTIS, PC A03/MF AOl1. 
Order Number DE83000349. 

Model systems have been prepared in which chlorophyll a 
and N,N-dimethylmyristamide (DMMA) are adsorbed together in 
various ratios to particles of polyethylene swollen with undecane. 
The adsorption is performed by equilibrating the particles with 
methanol-water solutions of increasing water content. Absorption 
spectra of the coated particles in viscous suspensions show sharp 
well-marked bands over much of the composition range examined. 
With the aid of second derivative spectra, the red absorption band 
has been resolved into three components, at 661.5, 674 and 689 nm. 
Fluorescence spectra have also been resolved into their principal 
components with some assistance from comparison with spectra of 
chlorophyll in undecane solution containing DMMA. At room tem- 
perature (295 K) the resolvable components are of monomeric chlo- 
rophyll at 670 nm, and of associated species at 681 and 725 nm. 
Fluorescence at 77 K is of similar intensity but is distributed differ- 
ently, in favor of longer-wave components. Corresponding to the 
295 K components are emission bands at 675, 683-5 and 735 nm. 
Other components appear under certain conditions: at 695 to 700 
nm when the chlorophyll and DMMA concentrations are both 
high, and at 705 nm when the ratio of DMMA to chlorophyll is 
low. If DMMA is absent or at low concentration, much of the 
chlorophyll exists as an aggregated form absorbing near 741 nm 
and fluorescing weakly near 760 nm at 77 K. Adsorption isotherms 
indicate some degree of cooperativity in the binding of chlorophyll 
and DMMaA to the particles. The photoreduction of p-dinitroben- 
zene by hydrazobenzene, sensitized by these particles, has been 
demonstrated. 


5755 (DOE/ER/12039—T2-Pt.2) Association of chloro- 
phyll with amides on plasticized polyethylene particles. II. 
The isomeric N-(pyridyl)myristamides. Kusumoto, Y.; Seely, 
G.R.; Senthilathipan, V. (Charles F. Kettering Research 
Lab., Yellow Springs, OH (USA)). 1982. Contract AC02- 
82ER12039. 36p. IS, PC A03/MF A0Ol. Order Number 
DE83000348. 

When chlorophyll, together with certain other amphiphilic 
substances, is adsorbed to particles of polyethylene plasticized by 
incorporation of tetradecane, it is maintained in monomeric or oli- 
gomeric forms with characteristic absorption and fluorescence spec- 
tra. The present work describes the properties of chlorophyll a on 
such particles in the presence of the three isomeric N- 
(pyridyl)myristamides, and of the similarly shaped but not basic 
compound myristanilide, in an effort to ascertain the structural fac- 
tors governing associations of these species. Absorption and fluores- 
cence spectra at room temperature are resolved into minimal sets of 
Gaussian components, and relations between the component sets 
are proposed. The positions of the component bands and their rela- 
tive abundance are characteristic of the amide used. The 3- and 4- 
pyridyl isomers bind more strongly to chlorophyll, probably by li- 
gation of the pyridine nitrogen to Mg of the pigment. The 2-pyri- 


dyl isomer and myristanilide bind more weakly, probably through 
the amide carbonyl group. The association of chlorophyll into spe- 
cies with characteristic absorption and fluorescence bands is pro- 
moted more strongly by the 3- and 4-isomers than by the 2-isomer 
and myristanilide, and probably involves hydrogen bonding to 
chlorophyll carbonyl groups. A possible manner of association of 
chlorophyll in the presence of N,N-dimethylmyristamide is also 
presented. By way of comparison, chlorophyll adsorbed with dode- 
cylpyridinium bromide, which lacks a nucleophilic function, is 
mainly in the microcrystalline hydrate form absorbing near 740 nm. 


5756 (DOE/ER/12039—T2-Pt.3) Association of chloro- 


a 

V.; Seely, G.R. (Charles F. 
Kettering esaaih Lab., Yellow $ OH (USA)). 
1982. Contract AC02-82ER 12039. 20p. S, PC A02/MF 
A01. Order Number DE83000533. 

The absorption spectrum of chlorophyll a, adsorbed with the 
amphiphilic amide, N-methylmyristamide, to particles of polyethyl- 
ene swollen with tetradecane, is unusual in that the red band appar- 
ent!y consists of three main components, which by Gaussian decon- 
volution are located at 664.5, 678 and 687 nm. The last is very 
narrow, with a bandwidth of only 5 to 6 nm at half maximum. At 
low amide concentration, the 744 nm band of chlorophyll hydrate 
is also observed. Room temperature fluorescence is weak, and indis- 
tinctly resolved into bands. However, on gradual cooling to 80 K, 
the fluorescence intensifies greatly; the spectrum can be resolved 
into at least eight bands, some of which can be related to room 
temperature absorption bands with some reliability. The circular 
dichroism spectrum of the red band region shows optical rotatory 
strength in two narrow bands at 677 and 686 nm which is enor- 
mous, compared to that of monomeric chlorophyll or even the 744 
nm hydrate. It is suggested that cyclic oligomer structures, in 
which adjacent chlorophylls are linked through the amide group of 
NMMaA, might be responsible for the spectral phenomena. Unsub- 
stituted myristamide and N,N-dimethylmyristamide do not produce 
these narrow-banded phenomena at all. 


5757 (DOE/ER/12039—T3) Particulate models of pho- 
tosynthesis. Annual progress report. Seely, G.R. (Charles F. 
Kettering Research Lab., Yellow S OH (USA)). 
1982. Contract ACO02-82ER 12039. 19p S, PC A02 
A01. Order Number DE83000337. 

A program was initiated to study the photochemical and 
photophysical properties of chlorophyll adsorbed together with 
various surfactants to particles of polyethylene swollen with low 
molecular weight diluents, with the eventual objective of establish- 
ing conditions for useful conversion of solar energy. The specific 
objectives of the program are (1) to prepare such particulate sys- 
tems and characterize them, especially through analysis of their ab- 
sorption and fluorescence spectra, (2) to investigate quantitatively 
the photochemistry of pigments in densely scattering media, and (3) 
to develop an analog of Photosystem II of green plants, in which a 
strong oxidant is generated in one phase and a mild reductant is ac- 
cumulated in another. Results to date have shown that chlorophyll 
association and spectra are characteristic of the surfactant adsorbed 
with it, and that the particulate systems are capable of a vigorous 
and sometimes novel photochemistry. 


5758 (DOE/ER/12039—T4) Model systems for chioro- 
phyll photochemistry: retention of 
phyll density at a hy 
G.R.; Senthilathi 
Lab., Yellow Springs, OH (USA)). 1982. Contract AC02- 
82ER12039. lip. NTIS, PC A02/MF A0O1. Order Number 
DE83000350. 7 

Many model systems containing chlorophyll show concen- 
tration quenching of fluorescence at quite moderate occupancies of 
the available phase space. A new kind of model system has been 
introduced, involving adsorption of chlorophyll and certain other 
amphiphilic substances to particles of polyethylene swollen with 
hydrocarbons, in which fluorescence is retained at coverages ap- 
proaching a monolayer. In the example illustrated, the fluorescence 
lifetime is undiminished in spite of evidence for the prescence of as- 





40 CHEMISTRY 
4005 Photochemistry 


sociated chlorophyll species along with the monomer. The preser- 
vation of fluorescence is probably owing to a combination of high 
viscosity in the swollen polyethylene phase and the presence of a 
surfactant to keep the chlorophyll in monomeric and well-defined 
associated forms. 


(UCRL-Trans—11803) Direct investigation of the 


rence Livermore National Lab., CA (USA). Oct 1982. 
Contract W-7405-ENG-48. Translation of Max Planck Insti- 
tute for Flow Research Report 21/1981, December 1981. 
74p. NTIS, PC A04/MF AO1. Order Number DE83001411. 

Thesis. Portions of document are illegible. 

The elimination of hydrogen chloride from 1,2-dichloroeth- 
ane in a chain reaction was investigated in a flow reactor at T = 
520 to 720°K and p = 60 to 600 torr. The chain was initiated by 
KrF* laser photolysis of the dichloroethane. We measured the tem- 
perature dependence of the uv absorption spectra of dichloroethane 
and of the products, vinyl chloride and hydrogen chloride, in the 
range from 300 to 770°K. At the photolysis wavelength of 248 nm 
(KrF*) the absorption of dichloroethane increases by three orders 
of magnitude across this temperature interval. As the absorption 
cross section of vinyl chloride is more than an order of magnitude 
above that of the dichloroethane in the region about 215 nm, the 
formation of the product after the laser pulse can be followed with 
resolution in time by uv absorption measurement. It was possible to 
obtain from the measured signals, by means of an analytical expres- 
sion, the rate constant ks for the unimolecular decomposition of 1,2- 
dichloroethane, which is the rate-determining step for the chain re- 
action. ks is clearly pressure-dependent in the range from 60 to 600 
torr. For this part of the fall-off region, a log-log plot gave a 
straight line with a slope of 0.52. The temperature dependence of ks 
can be represented mathematically. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 4479, 5652 


5760 (EUR—7023-FR) New diaphragm for an electro- 
lyzer. Final report. (Societe de Recherches Techniques et 
Industrielles (SRTI), 78 - Buc (France)). 1981. 82p. (In 
French). European Community Information Service, 2100 
M St. NW, Suite 707, Washington, DC 20037. 

Portions of document are illegible. 

A description is given for the experimental manufacture of a 
permeable diaphragm by grafting of acrylic acid monomers onto 
PTFE using a Co irradiation source. The kinetics of the grafting 
procedure as a function of the different parameters is discussed. 
The diaphragm is used in an electrolyzer for the production of hy- 
drogen. 5 references, 29 figures, 14 tables. 


5761 (HMI—346) Radiation chemistry studies at the 
Hahn-Meitner Institute for Nuclear Research, Berlin. (Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.). Bereich Strahlenchemie). 1980. 88p. (In 
German and English). NTIS (US Sales Only), PC A0S5/MF 
A01. Order Number DE82903562. 

A description is given of investigations undertaken at the In- 
stitute in 1980 in pulse radiolysis, kinematics, insulators, and syn- 
thetic materials. A list is given of papers presented in those areas at 
the Institute as well as a list of foreign scientists working at the In- 
stitute, and Institute associates. 


5762 (INIS-mf—7134, pp vp) Effect of gamma radi- 
ation on extraction properties of benzyldibutylamine and ben- 
zyldimethyllauryl ammonium nitrate in the presence of aque- 
ous phase. Mirchi, R.; Zilkova, J.; Jedinakova, V. (Vysoka 
Skola Chemicko-Technologicka, Prague (Canchedhovaliin). 
Katedra Technologie Jadernych Paliv a Radiochemie); 
Teply, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). [nd]. (In Czech). NTIS (US Sales ‘Only), 
PC A03/MF AOl. 

From 7. seminar on extraction methods in chemistry; Cikhaj, 
Czechoslovakia (14 May 1980). 
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5763 (IPEN-Pub—39) Synthesis, analysis, and radioly- 
sis of the cobalt (III) hydroxyquinolinate complex. Mestnik, 
S.A.C.; da Silva, C.P.G. (Instituto de Pesquisas Energeticas 
e Nucleares, Sao Paulo (Brazil)). Nov 1981. 18p. (In Span- 
ish). NTIS (US Sales Only), PC A02/MF AOli. Order 
Number DE83900315. 

Portions of document are illegible. 

The cobalt (III) 8-hydroxyquinolinate complex was synthe- 
sized from a solution of cobalt (II). The compound was analysed by 
IR absorption spectroscopy, elementary analysis and by the deter- 
mination of number of ligands. The radiolytic degradation was veri- 
fied by spectrophotometry after submitting samples of 10-* M com- 
plex in ethanolic solution to different doses of gamma radiation 
from a Co source. The change of maximum absorbance of the 
complex with different doses of gamma radiation and its UV-VIS 
absorption spectra are presented. The complex in the solid state 
was also irradiated with 6.9 Mrad of gamma radiation but it didn’t 
show degradation. 8 figures, 2 tables. 


5764 (ZfI-Mitt—43a, pp 27-35) Discussion on electron 

capture in alcohol - hydrocarbon mixtures. Bartczak, W.M. 

ae Univ. (Poland)). Sep 1981. Dep. NTIS (US Sales 
y). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The e~ primary solvation mechanism in diluted alcohol - hy- 
drocarbon mixtures is discussed. The considerations are based on 
the recently constructed theoretical model of alcohol self - associ- 
ation in such mixtures. The provided arguments, although can not 
entirely exclude the dimer solvation, support the predominant sol- 
vation of electron by cyclic structures such as trimers or tetramers. 


5765 (Zfl-Mitt—43a, pp 61-69) Radiation solid state 
polymerization of N-vinyl carbazole in binary systems. 
Zuchowicz, I.; Pekala, W. (Lodz Univ. (Poland)). Sep 1981. 
Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

y-tadiation-induced solid state polymerization of pure N- 
vinyl carbazole /NVC/ and the following binary systems: NVC- 
acrylamide /AA/, NVC-methacrylamide /MAA/ and NVC-N- 
ethyl carbazole /NEC/ was investigated. The influence of physical 
structure of the mixture on homopolymerization of NVC was stud- 
ied. Conversion, kinetics and molecular weights of poly-NVC in 
binary systems were found to depend on the content of the second 
component, its polymerization ability and the physical structure of 
the system as well. 


5766 (ZfI-Mitt—43a, pp 151-165) Pulse radiolytic inves- 
tigation of the radiation-induced cationic primary processes in 
carbon tetrachloride. Brede, O.; Boes, J.; Mehnert, R.; Nau- 
mann, W. (Akademie der Wissenschaften der DDR, Leip- 
zig. Zentralinstitut fuer Isotopen- und Strahlenforschung). 
Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

By nanosecond pulse radiolysis with optical detection the 
observable transients measured in pure carbon tetrachloride were 
identified as the radical cation CChsup(.)*, an ion-pair neutraliza- 
tion complex [CChsup(.)* ... Cl-] and an anion Clo~. If aromatic 
scavengers Ar were added donor-acceptor complexes of the type 
Ar-—Cl and aromatic radical cations Arsup(.)* were observed and 
kinetically characterized. A stepwise charge transfer from 
CCksup(.)* to alkanes and further to aromatics was used to derive 
information on the nature of an existing primary positive charge 
carrier which probably has the structure of an excited radical 
cation CClsup(.)* sup(*). Based on these observations an overall re- 
action mechanism describing the radiation-induced processes of ca- 
tionic origin in the carbon tetrachloride/scavenger system was for- 
mulated. 
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5767 (ZfI-Mitt—43a, pp 167-199) Positive ions studied 
in pulse-irradiated alkanes. Mehnert, R.; Brede, O.; Boes, J.; 
Naumann, W. (Akademie der Wissenschaften der DDR, 
Leipzig. Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 1980). 

After pulsed electron irradiation of several liquid alkanes at 
room and lower temperature broad optical absorption bands have 
been observed between 400 and 1000 nm. From the time behaviour 
of that absorption, its dependence on added scavengers and dose it 
is concluded that the transient absorption can be attributed to non- 
homogeneously distributed alkane radical cations (RH* ). Time be- 
haviour and yield of solvent and solute cations cannot be explained 
by a simple charge transfer reaction. 


5768 (Zfl-Mitt—43a, pp 201-207) Theoretical model for 
the reaction kinetics of primary cations in irradiated nonpolar 
solvents. Naumann, W.; Brede, O.; Mehnert, R. (Akademie 
der Wissenschaften der DDR, Leip zig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung). a 1981. Dep. NTIS 
(US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

For describing reactions of scavengers with primary solvent 
cations arising as transient products after irradiating nonpolar sol- 
vents the concept of bimolecular solvent reactions is modified to in- 
clude charge transfer in the solvent as an additional mechanism for 
cation migration. Assuming that the true reaction proceeds by elec- 
tron transfer from the scavenger to the neighbouring solvent cation 
the concept was applied for interpreting reactions of primary ca- 
tions in carbon tetrachloride observed by pulse radiolysis. 


5769 (ZfI-Mitt—43a, pp 209-215) Role of charge-trans- 
fer species in a pulse radiolysis of the methanolic solutions of 
magnesium chloride. Revina, A.A. (AN SSSR, Moscow. 


Inst. Ehlektrokhimii). Sep 1981. Dep. NTIS (US Sales 


Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Results are presented of the study of the effect of the magne- 
sium chloride on the absorption spectra of transients in the pulse 
irradiated methanol under thorough exclusion of water. 


5770 (ZfI-Mitt—43a, pp 217-225) Reactions of diene ca- 
tions produced by charge transfer in irradiated liquids. 
Cserep, G. (Magyar Tudomanyos Akademia Izotop Inte- 
zete, Budapest); Brede, O.; Mehnert, R. (Akademie der Wis- 
senschaften der DDR, Leipzig. Zentralinstitut fuer Isoto- 
pen- und Strahlenforschung). Sep 1981. Dep. NTIS (US 
Sales Only). 

From 2. a. meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The method of pulse radiolysis has been used to study reac- 
tion intermediates in irradiated liquid alkanes, n-butyl chloride, and 
dioxane containing isolated and conjugated alkadienes. Intermediate 
positive and negative ions of alkadienes were detected. 


5771 (Zfl-Mitt—43a, pp 227-242) Mechanism of solute 
singlet state formation in electron irradiated liquid alkanes. 
Hermann, R.; Brede, O.; Boes, J.; Mehnert, R. (Akademie 
der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung). Sep 1981. Dep. NTIS 
(US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The naphthalene fluorescence induced by a 2 ns electron 
pulse was used to monitor the solute singlet state formation in 
liquid cyclohexane, decalin, n-heptane and n-decane. At solute con- 
centrations smaller than 10~° M a fast formation of the solute sing- 
let was observed. Additionally, at higher naphthalene concentra- 
tions a slowly rising emission component was obtained. The fast 
emission seems to be mainly caused by radiative excitation transfer 
and the slower one is formed by different ion-recombination reac- 
tions. To explain the observed slow solute singlet formation by ion 
recombination two models were used: a phenomenological one and 
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a model based on the solution of the rate equations using time-de- 
pendent rate constants. The latter model gives a reasonable descrip- 
tion of the experimental results at room temperature as well as at 
low temperatures. Particulary the influence of the hole life-time 
which varies for the alkanes was studied. Energy transfer from the 
alkane singulet to the solute was found to be of minor importance 
under our conditions at room temperature. The effect of tempera- 
ture on the kinetic behaviour of the observed solute emission was 
investigated in methylcyclohexane (MCH) and 3-methylheptane 
(MH). Decreasing the temperature of the irradiated system continu- 
ously from 295 K to about 120 K (solid) leads to a slower rise time 
of the slow part of solute fluorescence. In frozen solutions only a 
fast formation of solute emission was obtained. 


5772 (ZfI-Mitt—43a, pp 243-256) Excited state forma- 
tion during liquid phase radiolysis and photolysis of C;-Ci< al- 
kanes. Wojnarovits, L.; Foeldiak, G. Sep 1981. Dep. NTIS 
(US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The results submitted here suggest that the unimolecular H2 
detachment observed in the photolysis and radiolysis of liquid Cs- 
Cz. n-alkanes and Cs-Cio cycloalkanes takes place via low-energy 
(presumably S;) excited states. These excited states or their precur- 
sors in the radiolysis can easily be quenched using additives known 
to react with electric charges. With a knowledge of the quantum 
yield and the G-value of unimolecular H2 detachment taking place 
in photolysis and radiolysis respectively, the G-value of low-energy 
(probably S:) excited states formed in radiolysis was estimated for 
many alkanes. 


5773 (ZfI-Mitt—43b, pe 375-378) as depend- 
ence of rate coefficients of reactions between solvated elec- 
trons and molecules in polar media. Stiller, W.; Schmidt, R_; 
Schuster, R. (Akademie der Wissenschaften der DDR, 
Leipzig. Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Rate coefficients of reactions between solvated electrons and 
molecules in polar liquids are assessed. By introducing a general- 
ized diffusion coefficient diffusion-controlled reactions may be dif- 
fered from reaction-controlled ones. 


5774 (ZfI-Mitt—43b, pp 267-272) Radical products of 
HCI radiolysis at 77 °K. Krylova, Z.L.; Zhigunov, V.A. 
(AN SSSR, Moscow. Inst. Ehlektrokhimii). Sep 1981. Dep. 
NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Formation and stabilization of radical intermediates of HCl 
radiolysis have been investigated. Irradiation of hydrogen chloride 
was realized at 77°K by a Co gamma source. The dose rate of 
irradiation was equal to 220 rad per second. The study of radical 
products was performed by means of Electron Spin Resonance at 
77°K. The samples were prepared by two methods. By the first 
method the samples were frozen by means of quick immersing into 
liquid nitrogen directly before irradiation. Preparation of samples 
by the second method by means of slow cooling down to 98.36°K 
and by the following long keeping at this temperature creates con- 
ditions for the most complete reconstruction of lattice into rhombic 
one with hydrogen bonds and for formation of the less imperfect 
structure in the sample. Decreasing of the number of defects and 
transfer to the rhombic structure leads to diminishing of the yield 
of anion radicals Clh~. The samples of HCl were polycrystalline. 
The obtained ESR spectrum consisted of 4 different spectra. It was 
identified a spectrum attributed to Cl~ and a doublet of atomic hy- 
drogen. The properties of these two radicals are examined. 


5775 (ZfI-Mitt—43b, pp 273-279) Pulse radiolysis of 
adenine solutions. Fel’, N.S.; Zaozerskaya, L.A. (AN SSSR, 
Moscow. Inst. Ehlektrokhimii). Sep 1981. Dep. NTIS (US 
Sales Only) 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 





40 CHEMISTRY 
4006 Radiation Chemistry 


Investigations are reported of aqueous solutions of adenine, 
adenosine and adenosine phosphates by means of pulse radiolysis 
with spectrophotometric recording. Some data have been obtained 
on the specific features of interactions of radical products of water 
radiolysis with the adenine molecule and on certain optical and ki- 
netic characteristics of radicals formed in these processes. 


5776 (ZfI-Mitt—43b, pp 333-345) Pulse radiolysis 
CIDEP investigations of 2-propanol in aqueous solution. 
Beckert, D.; Mehler, K. (Akademie der Wissenschaften der 
DDR, Leipzig. Zentralinstitut fuer Isotopen- und Strahlen- 
forschung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Pulse radiolysis with time resolved ESR detection renders 
possible to investigate chemically induced dynamic electron spin 
polarization (CIDEP) effects in the microsecond time scale. After a 
short description of the ESR pulse radiclysis equipment some re- 
sults are presented of CIDEP studies of aqueous solutions of 2-pro- 
panol. CIDEP of the alcohol radicals caused by the radical pair 
mechanism depends on the nature of the radical pairs. By an exact 
analysis of the time behaviour of the ESR lines by means of the 
Bloch equations the different parts of the polarization were deter- 
mined. A short discussion of the reaction pathway and of its con- 
nection to electron spin polarization is included. 


5777 (ZfI-Mitt—43b, pp 347-354) Radiolysis and photo- 
lysis of magnesium methoxide Mg(OCHs)2. Orlov, A.Y.; 
Karasev, A.L. (AN SSSR, Moscow. Inst. Ehlektrokhimii). 
Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Investigations in the field of radiation chemistry of organo- 
metallic compounds have been put forward recently. Organomag- 
nesium compounds play an important part in organic synthesis, 
however their radiation chemical and photochemical properties 
were practically not studied. Mg(OCHs)2 was chosen as the sim- 
plest organomagnesium compound. The alcoholates have been 
known for a long time, but their physical and chemical properties 
have not been studied thouroghly. It is known that the Mg-O bond 
is more covalent in comparison to alcoholates of alkali and earth- 
alkali metals. It is also known that the alkyloxy group is tridentate, 
and the coordination number of the metal is four, therefore 
Mg(OCHs)2 can exist in polymer like form. The radiolytical and 
photochemical transformations of Mg(OCHs)2 can lead to modifica- 
tion of intrinsic properties and to appearance of new ones. 


5778 (ZfI-Mitt—43b, pp 379-382) l:terpretation of the 
reaction behaviour of dimer radical cations observed in the 
pulse radiolysis of styrene solutions. Mueller, E.; Naumann, 
W. (Akademie der Wissenschaften der DDR, Leipzig. Zen- 
tralinstitut fuer Isotopen- und Strahlenforschung). Sep 1981. 
Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The well-known model for inhomogeneous ion recombina- 
tion in nonpolar solvents of Infelta and Rzad has been extended to 
describe the time dependence of the dimer radical cations observed 
experimentally in the pulse radiolysis of solutions of styrene in cy- 
clohexane. Therefore, it is possible to take into account in addition 
to the formation of dimer cations and their neutralization also the 
decay by a pseudo-first order reaction. The yield of these cations 
has been calculated numerically by the extended model incorporat- 
ing the experimentally used pulse shape. These results are com- 
pared with the data observed in the pulse radiolysis. 


5779 (ZfI-Mitt—43b, pp 383-392) Interaction of hy- 
droxyl radicals with oxygen containing derivatives of alkyl ar- 
omatics. Putirskaya, G.V.; Matus, I.; Kroo, E. (Magyar Tu- 
domanyos Akademia Koezponti Kemiai Kutato Intezete, 
Budapest). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The reactions of hydroxyl radicals generated by gamma radi- 
ation with oxygen containing derivatives of toluene and p-xylene 
have been studied. It was established that the main pathway of the 
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reaction is the hydroxyl radical addition to the benzene ring. The 
rate constant of the reaction has been determined. 


5780 (ZfI-Mitt—43b, pp 393-402) Radiation-chemical 
and photochemical oxidation of alkylaromatic hydrocarbon. 
Kovacs, L.; Matus, I.; Putirskaya, G. (Magyar Tudomanyos 
Akademia Koezponti Kemiai Kutato Intezete, Budapest). 
Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Radiolytic and photochemical oxidation of toluene and p- 
xylene has been studied in order to elucidate the contributions of 
radical and ionic processes and of excitation processes in forming 
the end products. 


5781 (ZfI-Mitt—43b, pp 403-417) Radiation-induced re- 
duction of iso- and heteropoly molybdates in water - methanol 
and water - formic acid systems. Kalecinski, J.; Chlebosz, G.; 
Nawojska, J.; Ziegler, B. (Polska Akademia Nauk, Wro- 
claw. Inst. Niskich Temperatur i Badan Strukturalnych). 
Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The radiation-induced reduction of isopolymolybdates as 
well as phospho- und silico-molybdates in water - methanol and 
water -formic acid systems have been investigated. The reduction 
of MoVI to MoV takes place and the molybdenum blues are 
formed as the main products of the processes. The yields of the mo- 
lybdenum blues formation depend on the concentration of the 
MoVI compounds, matrix composition and the dose applied. The 
highest measured yields reach as high values as 12 equiv. per 100 
eV, which can be explained on the basis of 2-electron reduction of 
MoVI by HC/OH/2 and CH2OH radicals in concentrated formic 
acid and in water - methanol system, respectively. 


5782 (ZfI-Mitt—43b, pp 419-425) Improved model of 
the radiation-induced SO2-oxidation in argen. Leonhardt, J.; 
Boes, J.; Krueger, H.; Popp, P. (Akademie der Wissenschaf- 
ten der DDR, Leipzig. Zentralinstitut fuer Isotopen- und 
Strahlenforschung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

In an earlier paper the results of investigations in the field of 
the radiation induced SO. oxidation on argon-SO2 mixtures have 
been reported. Further experiments in the same gas system were 
carried out under electric field conditions and in the presence of 
other additives. An improved model for the oxidation mechanism is 
suggested. 


5783 (ZfIl-Mitt—43b, pp 427-435) Radiation-electric- 
field combination principle for SO2-oxidation in Ar-mixtures. 
Leonhardt, J.; Krueger, H.; Popp, P.; Boes, J. (Akademie 
der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
Isotopen- und Strahlenforschung). Sep 1981. Dep. NTIS 
(US Sales On!y). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

A simple model for a radiation-induced SOs-oxidation in Ar 
using SO2/O2/Ar-mixtures has been described by Leonhardt a.o. It 
is possible to improve the efficiency of the radiation-induced SO:- 
oxidation in such mixtures if the electrons produced by the ionizing 
radiation are accelerated by means of an electric field. The energy 
of the field-accelerated electrons must be high enough to form reac- 
tive SO: radicals but not high enough to ionize the gas mixture. 
Such an arrangement is described. The connection between the rate 
of SOs-formation and the electric field and the connection between 
SOs-formation and decreasing of the O2-concentration in the reac- 
tion chaimber were experimentally determined. Further the G- 
values attained by means of the radiation-electric-field combination 
are discussed. 
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5784 (ZfI-Mitt—43b, pp 459-464) ton products of 
radiolatic transformations of rhodamine 6 G in aqueous and 
ethanolic solutions. Pikaev, A.K.; Kartasheva, L.I.; Kucher- 
enko, E.A.; Vinogradova, N.S.; "Ryl’kov, V¥. (AN SSSR, 
Moscow. Inst. Fizicheskoj Khimii). Sep 1981. Dep. NTIS 
(US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The rhodamine dye "liens have a broad application as 
active laser media. For understanding the mechanism of the proc- 
esses causing and accompanying the generation of laser radiation it 
is necessary to know the nature and properties of short-lived spe- 
cies of dye transformations occuring in these processes. The use of 
pulse radiolysis method allows to obtain the information (for in- 
stance, the data on intermediate species forming as a result of inter- 
action between the dye and radicals from solvent) which is difficult 
to find by other methods. The report contains results of the pulse 
radiolysis study of aqueous and ethanolic solutions of rhodamine 6 
G. 


5785 (ZfI-Mitt—43b, pp 475-482) Effect of solvents on 

the radiation-induced ionic graft polymerization. Kabanov, 

V.Ya.; Sidorova, L.P.; Aliev, R.E. (AN SSSR, Moscow. 

ane * rae Khimii). Sep 1981. Dep. NTIS (US Sales 
y). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The study is an sovactiidhen of the effect of various solvents 
on radiation-induced cationic grafting of vinyl-n-butyl ether (VBE) 
and radiation-induced anionic grafting of 2-methyl/5-vinylpyridine 
(2M-5VPy) onto polyethylene (PE). VBE can be polymerized only 
by the cationic mechanism. 2M-5VPy is grafted by radical and an- 
ionic mechanisms that depend on the water content in entire 
system. 


5786 (ZfI-Mitt—43b, pp 491-498) Radiation-induced 
chlorination of benzene. Perkowski, J. (Lodz Univ. 
(Poland)). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

Radiation-induced process of the benzene chlorination to 
achieving the maximum yield of y-hexachlorocyclohexane (‘y-HCH) 
was investigated. The influence of temperature, flow rate of chlo- 
rine and dose rate of y-radiation was appointed. The addition of 
such halogenohydrocarbons as dichloromethane and tetrachloroeth- 
ane, to reacting system increased y-HCH content in the products 
mixture. 
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5787 (ARL/TR—042) Quality assurance of chromium 
(5'Cr)-EDTA. Bonnyman, J.; Maddox, A.F.; Pojer, P.M. 
(Australian Radiation Lab., Melbourne). Jan 1982. 16p. 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE82702816. 

An efficient method for the quality assurance of chromium 
(®'Cr)-EDTA is described. The method differentiates between the 
EDTA complex and two possible contaminants - chromate and 
chromic ions. 


5788 (DOE/ER/10346—T3) Gilbert N. Lewis and the 
beginnings of isotope chemistry. Bigeleisen, J. (State Univ. of 
New York, Stony "iecoh (USA). Dept. of Chemistry). [nd]. 
Contract AC02-79ER 10346. 57p. NTIS, PC A04/MF AO1. 
Order Number DE83000336. 

From 1932 to 1935 Gilbert N. Lewis conducted researches 
in isotope separation, the isotope chemistry of the light elements, 
the biochemistry of heavy water and the nuclear properties of the 
deuteron. Most of the work was done in collaboration with his re- 
search assistant Dr. Ronald T. MacDonald, and a small number of 
graduate students. The discovery of deuterium by Urey, Brick- 
wedde and Murphy in 1931 and the enrichment of this isotope by 
electrolysis of water by Washburn and Urey in 1932 stimulated 
Lewis to focus on deuterium in 1933. This paper summarizes 
Lewis’ contributions to isotope chemistry and places them in per- 
spective with respect to the development of the field, Lewis’ 


breadth of interests and his research style. 76 references, 5 figures, 
4 tables. 


5789 ake Study on production of Mo 
from reactor-irradiated UO. by vacuum sublimation. Tanase, 
M.; Motojima, K. (Ja Atomic as Research Inst., 
Tokyo). Oct 1981. 43p. din Japanese). NTIS (US Sales 
Only), PC A03/MF AOl. Gea Number DE82702918. 

A method for producing ®Mo from neutron-irradiated UO, 
by sublimation has been developed. The UO. was converted to the 
pulverized U3:Os through heating at 600°C under oxygen atmos- 
phere. Molybdenum-99 was sublimated as MoO; at 1300°C under 
vacuum and deposited on a collector. Fundamental studies have 
been made on the irradiation technique of the UO2, on the tempera- 
ture dependence of sublimation of **Mo, and also on the trapping 
of **"J. As a next step, a production apparatus was constructed on a 
practical scale, and ®Mo successfully recovered as a final product 
with a total yield of above 70%. Finally, the remote-controlled 
mechanism for handling the apparatus was conceptually designed. 
In addition, ‘**I was milked in a high yield from “Te of a by- 
product. 


5790 (PNL-SA—10291) Safety aspects of decontamina- 
tion as a precursor to decommissioning. Munson, L.F.; Hal- 
— G.A.; Divine, J.R. (Pacific Northwest Lab., Richland, 

A (USA)). Feb 1982. Contract AC06-76RL01830. Sp. 
(CONF-821005- 13). NTIS, PC A02/MF AOl1. Order 
Number DE83002032. 

From DOE international decommissioning symposium; Seat- 
tle, WA, USA (10 Oct 1982). 

The single most important factor in decontamination safety 
is management commitment. Specific safety concerns are divided 
into five categories: industrial safety, radiation safety, industrial hy- 
giene, fire safety, and life safety. (DLC) 


5791 1-'C-D-glucose and related compounds. Shiue, 
C.Y.; Wolf, A.P. (to Dept. of Energy). US Patent Applica- 
tion 342,684. 26 Jan 1982. 1lp. Contract AC02-7 00016. 

The novel compounds 1-'*C-D-glucose, 1-**C-D-mannose, 
1-""C-D-galactose, 2-''C-D-glucose, 2-"*C-D-mannose and 2-**C- 
D-galactose which can be used in nuclear medicine to monitor the 
metabolism of glucose and galactose can be rapidly prepared by re- 
action of the appropriate aldose substrate with an alkali metal ™C- 
labeled cyanide followed by reduction with a Raney alloy in formic 
acid. 


5792 (UCRL-Trans—11798) Heptavalent state of nep- 
tunium, plutonium, and americium. Krot, N.N.; Gel’man, 
A.D.; Mefod’yeva, M.P.; Shilov, V.P.; Peretrukhin, V-.F.; 
Spitsyn, V.I. (Lawrence Livermore National Lab., CA 
(USA)). [nd]. Contract W-7405-ENG-48. Translation of Se- 
mivalentnoe sostoyanie neptuniya, plutoniya, ameritsiya; 
Izdatel’stvo Nauka, Moscow, 1977. (VAAP/SA—81/27). 
233p. NTIS, PC Al113/MF A0Ol. Order Number 
DE83000990. 

Portions of document are illegible. 

This monograph is the first summary of data on the chemis- 
try of the transuranium elements in the heptavalent state obtained 
before 1976. Described are methods of production, stability, chemi- 
cal and physical properties of heptavalent neptunium, plutonium 
and americium in solutions and solids, methods of synthesis of their 
compounds and analytic determination. The book is designed for 
scientific researchers, teachers, graduate and undergraduate stu- 
dents specializing in the area of radiochemistry and inorganic 
chemistry. 168 references, 69 figures, 43 tables. 
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5793 (DOE/PC/30292—7) Synthetic fuel combustion: 
pollutant formation. Soot initiation mechanisms in burning ar- 
omatics. Seventh quarterly report, 1 April-30 June 1982. 
Tanzawa, T.; Schertzer, S.P.; Rawlins, W.T. (Physical Sci- 
ences, Inc., Andover, MA (USA)). 1982. Contract AC22- 
80PC30292. 34p. (TR—341). NTIS, PC A03/MF AOl1. 
Order Number DE83001513. 

Pyrolysis and combustion of toluene in incident shock waves 
(1300 to 2500°K, 0.3 to 0.8 atm) is being investigated, using optical 
techniques to monitor the kinetic behavior of incipient soot and 
several gas phase species. This report describes experiments in 
which the effects of the radicals OH, O, and H on soot initiation in 
fuel-rich toluene were studied. In the pyrolysis of toluene near 
2000°K, the initial reaction is probably rapid formation of the 
benzyl! radical C;H:, which then forms acetylenic fragments. Dra- 
matic soot formation occurs after about 1 ms. There are kinetic si- 
milarities between pyrolytic and oxidative sooting. The sudden 
onset of sooting in pyrolysis suggest a mechanism involving reac- 
tions between major ring fragments and a rapidly growing radical 
pool. In contrast to toluene, pyridine forms essentially no soot, indi- 
cating that the molecular structure of the parent fuel and its ring 
fragmentation pattern determines the sooting tendency. 19 refer- 
ences, 8 figures, 2 tables. (DLC) 


5794 (LA-UR—82-2676) Singular perturbation approach 
to flame theory with chain and competing reactions. Fife, 
P.C.; Nicolaenko, B. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 26p. (CONF- 
820397—1). NTIS, PC A03/MF A0Ol. Order Number 
DE83000642. 

From Conference on differential equations - lecture notes in 
mathematics; Dundee, UK (1 Mar 1982). 

We investigate the structure of laminar flames with two 
chemical reactions in the limit of high activation energy asympto- 
tics. Depending on the specific reaction network and the other 
given chemical data, a wide variety of flame configurations are pos- 
sible. Here we fully explore these possibilities in the case of sequen- 
tial and competing reaction pairs. Our methods are general enough 
to extend to most reaction networks with two or three exothermic 
reactions with high activation energy. 


5795 (LA-UR—82-2832) Traveling-wave solutions to re- 
action-diffusion systems modeling combustion. Berestycki, H.; 
Nicolaenko, B.; Scheurer, B. (Los Alamos National Lab., 
NM (USA)). 1982. Contract W-7405-ENG-36. 29p. (CONF- 
8206127—2). NTIS, PC A03/MF A0Ol. Order Number 
DE83000603. 

From American Mathematical Society conference on partial 
differential equations; Durham, NH, USA (1 Jun 1982). 

We consider the deflagration-wave problem for a compress- 
ible reacting gas, with species involved in a single-step chemical re- 
action. In the limit of small Mach numbers, the one-dimensional 
traveling-wave problem reduces to a system of reaction-diffusion 
equations. Thermomechanical coefficients are temperature-depend- 
ent. Existence is proved by first considering the problem in a 
bounded domain, and taking an infinite-domain limit. In the singular 
limit of high activation energy in the Arrhenius exponential term, 
we prove strong convergence to a limiting free-boundary problem 
(discontinuity of the derivatives on the free boundary). 


5796 (LA-UR—82-2993) Asymptotic flame theory with 
complex chemistry. Fife, P.C.; Nicolaenko, B. (Los Alamos 
National Lab., NM (USA)). 1982. Contract W-7405-ENG- 
36. 30p. (CONF-8206127—1). NTIS, PC A03/MF AO1. 
Order Number DE83002077. 

From American Mathematical Society conference on partial 
differential equations; Durham, NH, USA (1 Jun 1982). 

We investigate the structure of laminar flames with general 
complex chemistry networks in the limit of high activation energy 
asymptotics. Depending on the specific reaction network and other 
given thermomechanical data, a wide variety of flame configura- 
tions are possible. Here we present a first version of a systematic 
asymptotic reduction of complex chemistry networks and give 
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practical criteria to determine the dominant reactions when trans- 
port and chemistry are coupled. 


5797 (SAND—82-8247) Fundamental combustion and 
diagnostics research at Sandia. report, April-June 
1982. Gusinow, M.A. (ed.). (Sandia National Labs., Liver- 
more, CA (USA)). 1982. Contract AC04-76DP00789. 
29p. NTIS, PC A03/MF AO1. Order Number DE83000942. 

The Department of Energy/Office of Basic Energy Sci- 
ences, through the Division of Chemical Sciences/Fundamental In- 
teractions Branch, has established a Combustion Research Facility 
at Sandia National Laboratories, Livermore, California. The long- 
term research carried out at this Facility emphasizes fundamental 
studies which have the potential to impact practical combustion. A 
special emphasis is given to the development and application of ad- 
vanced research methods, taking advantage of the latest progress in 
laser and computer technologies. Included here are quarterly re- 
ports on the research sponsored by the Division of Chemical Sci- 
ences/Fundamental Interactions Branch. The first section presents 
progress in fundamental chemistry and modeling, the second sec- 
tion details research on flames, the third section describes results in 
diagnostics research, and the fourth section provides technical high- 
lights on resources developed and made available at the Combus- 
tion Research Facility. 


5798 Chemical rates in detonation reaction zones: Deter- 
mination of temperature and pressure dependence. Bdzil, J.B.; 
Engelke, R. (Los Alamos National Laboratory, Los 
Aiamos, New Mexico 87545). Journal of Chemical Physics; 
77: No. 11, 5860-5861(1 Dec 1982). 

Bardo et al‘ have pointed out that at detonalion pressure the 
volume of activation of a reaction can have an important effect on 
the reaction rate. It is shown that both the activation energy and 
activation volume cannot be determine from the experimental data”. 
(AIP) 


5799 5-J 1.8-ysec pulse 10-pps dye laser for combustion 
applications. Miller, C.K.; Lavasek, J.W.; Jones, E.D. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Optics; 21: No. 10, 1764-1766(15 May 1982). 

A 5-J/pulse 1.8-ysec pulse width 10-Hz flashlamp-pumped 
tunable dye laser system has been built for performing spontaneous 
Raman scattering experiments in combusting media at the Combus- 
tion Research Facility, Sandia National Laboratories, Livermore. 
Details of construction, including a microprocessor-based diagnos- 
tic and control system, are described, and performance of the 
system in terms of various operating parameters is noted. 
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5800 (UCRL—86221) Super Mann-Whitney simulation 
of system reliability. George, L.L. (Lawrence Livermore 
National Lab., CA (USA)). 11 Aug 1982. Contract W-7405- 
ENG-48. 5p. (CONF-821210—1). NTIS (US Sales Only). 
Order Number DE83000752. 

From Winter simulation conference; San Diego, CA, USA 
(6 Dec 1982). 

Portions of document are illegible. 

Simulation of system reliability requires an enormous amount 
of computer time if system reliability is high. If the simulation gen- 
erates values of component loads and strengths, the values from dif- 
ferent runs may be combined to increase the number of runs with- 
out generating any more values. The reliability estimator is the pro- 
portion of runs without system failure. It is unbiased regardless of 
the run combining methods. The variance of the reliability estima- 
tor can be derived from the variance of Mann-Whitney test statistic 
or by a jackknife estimator. Run combining methods mix simulated 
loads and strengths from different runs. If only loads are combined 
the method is called Mann-Whitney simulation. This is because, if 
the system has one component, the reliability estimator is related to 
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Mann-Whitney test statistic. If all of loads and strengths are com- 
bined, the method is superior to the Mann-Whitney simulation be- 
cause far more samples are generated. This method is called Super 
Mann-Whitney simulation. Mann-Whitney and Super Mann-Whit- 
ney simulations are practical only if random variable generation is 
hard. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 4060, 4076, 4242, 4273, 4276, 4277, 4436, 
4442, 5008, 5044, 5140, 5203, 5254, 5440, 5857, 5858, 5896, 5925, 5926, 5930, 
5960, 5962, 6151, 6569, 6623 


5801 (BMFT-FB-T—82-091) Development of new and 
improvement of existing core recovery methods. Marx, C.; 
Kroemer, E.J. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Jun 1982. 202p. (In 
German). NTIS (US Sales Only), PC A10/MF AO1. Order 
Number DE82750913. 

In the course of the research project ET 3001 A, a status 
report, Core Recovery Processes in Drilling Technology, has been 
prepared, investigations and improvements have been conducted on 
existing core recovery processes, especially as applied to loose 
rock, and special methods have been developed for testing compo- 
nents. The main endeavour comprised the conception and design of 
two novel core recovery processes, as well as the construction and 
testing of complete system prototypes. The core barrel with inte- 
grated down hole motor (KIBM) allows the combination of down 
hole motor and diamond core bit. It fulfills the requirements for: 
flushing of the core barrel prior to the beginning of coring, possibil- 
ity of coring with stationary inner barrel, short construction, exten- 
sive utilization of standard components for the motor and core 
barrel. The KIBM-1 prototype has hitherto been successfully tested 
in five drilling applications in deep wells. The side-wall coring 
system permits the recovery of core material from the borehole 
wall for borehole sizes of 8-1/2” or greater. It offers the advantage 
that coring can be performed at specified locations according to 
well logging results already available, and provides core specimens 
of good quality and sufficient length. The prototype has been pre- 
tested in an experimental 8-1/2” borehole, and has fully proven its 
functional capability under difficult rock conditions. At the time of 
submission of the report, the test applications had not yet been 
completed in all aspects; however, improvements of individual 
components have already been achieved, and the device has been 
prepared for a field application. 


5802 (BMFT-FB-T—82-095) Determination of friction 
coefficients on several distant-heat pipe sections with different 
sliding partners. Girnus, R.; Gerken, H. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, oe 
Jun 1982. 53p. (In German). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE82750886. 

The sticking friction coefficients of rotor bearings with dif- 
ferent sliding parameters should be determined close to operation. 
Pipe sections which were not bound in were available in the VEW- 
network of Marl for the tests close to operation. The sliding part- 
ners steel/steel, galvanized steel/steel an Teflon/steel have been 
studied. The sticking friction values were determined from the 
normal forces, and the maximally used tensile strengthes. The re- 
sults of these tests with steel supports do not confirm the previous 
studies, they point to greater values than are generally known in 
technics and give reference values for Teflon/steel supports. 


5803 (BNL—51539) Metal hydride/chemical heat-pump 
development project. Phase I. Final report. Argabright, T.A. 
(Southern California Gas Co., Los Angeles (USA)). Feb 
1982. Contract AC02-76CH00016. 187p. NTIS, PC A09/ 
MF AO1. Order Number DE83002463. 

The metal hydride/chemical heat pump (MHHP) is a chemi- 
cal heat pump containing two hydrides for the storage and/or re- 
covery of thermal energy. It utilizes the heat of reaction of hydro- 
gen with specific metal alloys. The MHHP design can be tailored 
to provide heating and/or cooling or temperature upgrading over a 
wide range of input and ambient temperatures. The system can thus 
be used with a variety of heat sources including waste heat, solar 
energy or a fossil fuel. The conceptual design of the MHHP was 
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developed. A national market survey including a study of applica- 
tions and market sectors was conducted. The technical tasks includ- 
ing conceptual development, thermal and mechanical design, labo- 
ratory verification of design and material performance, cost analysis 
and the detailed design of the Engineering Development Test Unit 
(EDTU) were performed. As a result of the market study, the tem- 
perature upgrade cycle of the MHHP was chosen for development. 
Operating tem ranges for the upgrader were selected to be 
from 70 10 110°C (160 to 230°F) for the source heat and 140 to 
190°C (280 to 375°F) for the product heat. These ranges are appli- 
cable to many processes in industries such as food, textile, paper 
and pulp, and chemical. The hydride pair well suited for these tem- 
peratures is LaNis/LaNis sAlo s. The EDTU was designed for the 
upgrade cycle. It is a compact finned tube arrangement enclosed in 
a pressure vessel. This design incorporates high heat transfer and 
low thermal mass in a system which maximizes the coefficient of 
performance (COP). It will be constructed in Phase II. Continu- 
ation of this effort is recommended. 


5804 ae ) Experience in the quality-as- 
surance HEPA filters. Burchsted, C.A. (Oak 
Ridge National nyt TN (USA)). 1982. Contract W-7405- 
ENG-26. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82022208. 

From 3. world filtration congress; Downington, PA, USA 
(13 =~ 1982). 

The DOE HEPA filter quality-assurance test program was 
initiated in 1960 to ensure the supply of adequate filters for environ- 
mental control applications in DOE operations. The program has 
played a significant role in the development and improvement of 
HEPA filters, and has more than paid for itself. However, the re- 
ceipt of large numbers of filters which require repair or waiver of 
specification requirements, even as recent as 1980 and 1981, indi- 
cates that there are problems in the HEPA filter manufacturing in- 
dustry. It is clear that DOE users are receiving the cream of the 
crop of HEPA filters, but that other users who do not avail them- 
selves of the DOE testing service are receiving filters of lesser 
quality. 


(CONF-8010206—Vol.1, pp 129-132) Singularities 
insulators of 


mag- 

physics facilities. Anish- 
chenko, N.G.; Volkov, V.Ya.; Khaller, R.; Shishov, Yu.A. 
1981. (in Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

Short- and long-term electric strength, and stability against 
thermal shock of a number of electric insulating materials (EIM), 
designed for superconducting devices (SCD) are studied. The ex- 
periments are carried out on the facility containing high-voltage 
transformers, a rectifier, measuring equipment and a helium cryos- 
tate. For studying prebreak-down phenomena in the EIM saparate 
discharges (SD) are measured. The conclusions are made that the 
LSPAKL-80 adhesive insulating tape, a lavsan film of the >=50 
pm thickness and glass fibre impregnated with epoxy resin are rec- 
ommended as electric insulators for the superconducting magnet 
coils. The method of periodic measurements of the SD intensity in 
the EIM placed in liquid helium is proposed as a method of nondes- 
tructive control of the status of the main insulator of superconduct- 
ing devices in the process of long-term operation. 


5806 (CONF-8010206—Vol.1, pp 142-146) Study on 1 
wi 


m models of superconducting magnets with the field of 5 T. 
Balbekov, V.I.; Bulatov, Eh.A.; Vasil’ev, L.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The methods of manufacturing and results of testing of the 
DB-1-1 and the DB-1-2 superconducting dipole magnet models de- 
signed for the IHEP 3 TeV accelerating-storage facility are pre- 
sented. The dipole coils are made of a plane cable twisted of 23 
wires of the 0.85 mm diameter with filaments of the NT-50 alloy of 
the 17 ym diameter in a copper matrix. The stability of the cable 
thickness in the 1.51+-0.003 mm centre line at the 100 m length is 
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obtained. The experimental program envisages investigation of 
training of dipoles and characteristics of transition into the normal 
state, as well as magnetic measurements using plane wire coils ro- 
tating by a step motor. It is shown that the transition current in 
both dipoles remains constant and equal to 6.1 kA. In the centre of 
the dipole the 5.1 T field intensity at 4.2 K and 5.5 T at 3.6 K are 
attained. 


5807 (DOE/MA/06212—2) Site-development planning 
a supplement: an illustrative ly problem in 
facilities planning. (Booz, Allen and Hamilton, Inc., Bethes- 
da, MD (USA)). Nov 1982. Contract ACO1- 78AD06212. 
64p. NTIS, PC A04/MF A01. Order Number DE83000011. 
Portions of document are illegible. 
This case study supplement demonstrates the application of 
DOE facility site development planning using the following 10 
steps: assembling information; establishing objectives, identifying 
development needs and problems; determining priorities among de- 
velopment needs; developing short- and long-range alternative 
plans; choosing the best development site; presenting the plan; im- 
plementing the plan; monitoring and reporting plan status; and 
modifying development program plans. This case study problem fo- 
cuses on the physical integration of a new function with existing 
functions at a fictional DOE installation. 


5808 (EGG-TMI—5966) TMI-2 core-examination pro- 
gram: INEL facilities-readiness study. McLaughlin, T.B. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Sep 
1982. Contract AC07-76ID01570. ‘9Ip. NTIS, PC A05/MF 
A0l1. Order Number DE83000679. 

This document is a review of the Idaho National Engineer- 
ing Laboratory's (INEL) remote handling facilities. Their availabil- 
ity and readiness to conduct examination and analyses of TMI-2 
core samples was determined. Examination of these samples require 
that the facilities be capable of receiving commercial casks, unload- 
ing canisters from the casks, opening the canisters, handling the fuel 
debris and assemblies, and performing various examinations. The 
documentation that was necessary for the INEL to have before the 
receipt of the core material was identified. The core information 
was also required for input to these documents. The costs, sched- 
ules, and a preliminary-project plan are presented for the tasks 
which are identified as prerequisites to the receipt of the first core 
sample. 


5809 (EPRI-EL—2599) Development of improved tree- 
trimming equipment and techniques: Phase I. Final report. 
Orr, J.W.; Gillon, J.P. (Asplundh Environmental Services, 
Willow Grove, PA (USA)). Sep 1982. 244p. NTIS, PC 
Al11/MF AOl1. Order Number DE83900259. 

Portions of document are illegible. 

This Phase I report of an EPRI study, ”...to design and pro- 
duce prototype equipment capable of lowering costs and improving 
efficiency, safety, and flexibility of tree-trimming operations,” eval- 
uates present techniques and tools, identifies possible improvements, 
and develops new concepts for cutting and positioning equipment. 
Guided by the scientific method, the problem of tree trimming is 
defined by a work measurement system identifying the day's total 
activity and operations required. Data was accumulated by a com- 
puter-based literature search of 29 databases, a United States and 
Foreign patent search, questionnaires sent to 40 contractors, and a 
tool and equipment improvement survey of 25 utilities, plus in- 
depth studies of work situations. Forty new concepts were devel- 
oped by analysis of accumulated data and creativity workshops, 
then given an initial screening for potential. A decision analysis, 
supported by an evaluation of the influence of various concepts on 
a modeled work situation, formed the basis for empirically testing 
the concepts. Five concepts emerged from testing. Economic con- 
siderations of costs of development, benefit/cost ratios, and savings 
to average size electric utilities were summarized. It was concluded 
that development of equipment for tree trimming has the potential 
for high return on investment. 


5810 (EPRI-EL—2619) Improved transformer-oil pump. 
Final report. Howarth, R.B.; Gray, S. (Mechanical Technol- 


ogy, Inc., Latham, NY (USA)). 1982. 177p. NTIS, PC 
A09/MF AOI. Order Number DE83900562. 
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The main objective of the program was to design a proto- 
type transformer oil circulating pump or system of improved reli- 
ability which would not contaminate a transformer with conductive 
debris either during normal operation or in the event of pump fail- 
ure. After a review of a wide range of possible alternative pump 
concepts and assessing their failure modes and merits relative to the 
major performance criteria, a conclusion was made that a design 
based on the rotating-casing pump principle would most closely 
meet the program objectives. The detailed design of a prototype ro- 
tating casing pump was completed with full manufacturing draw- 
ings and parts list. These are included in the report. The design was 
based on nominal operating conditions of 400 gpm (0.025 m*/s) and 
30 ft (9.1 m) head. It incorporated self-aligning, nonmetallic bear- 
ings with positive lubricant supplies, backup bearings, and built-in 
particle separation and filtration systems to protect the pump unit 
from damage by foreign material and minimize the possibility of 
conductive debris being generated in the event of a pump failure. 


5811 (INER—0449) Method of optimum design for a 
typical helical compression spring. Chang, J.T. (Institute of 
Nuclear Energy Research, Lung-Tan (Taiwan)). 1978. 49p. 
(In Chinese). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE83900126. 

Portions of document are illegible. 

This report presents the method of optimum design for me- 
chanical elements. A typical helical compression spring design for a 
minimum mean diameter is used to illustrate the method. A block 
diagram that shows the whole procedure is presented. A computer 
should be used for the calculations. There are two computer pro- 
grams and results given. 


5812 (ISS-R—81/5) Production and detection of uv ra- 
diation. Cremonese, M.; Matzeu, M. (Istituto Superiore di 
Sanita, Rome (Italy). Lab. della Radiazioni). 18 May 1981. 
62p. (In Italian). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE83900185. 

The different ways of artificially producing uv radiation, its 
uses in various fields (scientific, medical and industrial), detection 
and measuring are described. Measurements taken in the Radiation 
Laboratory of Istituto Superiore di Sanita on some common 
sources are presented. 


5813 (KFK-CAD—193) Computer aided design and con- 
struction of electric components for industrial plants. Lott- 
mann, K.; Koldau, S.; Wilke, W. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). Feb 1982. 50p. (In 
German). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE83750125. 

The design and manufacture of industrial plants requires 
much effort which can be reduced with the help of data processing 
presupposing that sufficient standardisation can be achieved. A 
modular program has been developed for the design of control 
panels, calculation and printing of tenders, as also the layout of 
equipment and preparation of materials lists. Furthermore, pro- 
grams have been developed, which - in dialogue mode - assist the 
designer in producing thyristor based switchgear panels, materials 
listings for the mechanical assembly and production level docu- 
ments. 


5814 (LA-UR—82-3203) Image analysis for remote ex- 
amination of fuel pins. Cook, J.H.; Nayak, U.P. (Los Alamos 
National Lab., NM (USA); Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). 1982. Con- 
tract W-7405-ENG-36. 4p. (CONF-821103—25). NTIS, PC 
A02/MF AO1. Order Number DE83001981. 

From American Nuclear Society winter meeting; Washing- 
ton, DC, USA (14 Nov 1982). 

An image analysis system operating in the Wing 9 Hot Cell 
Facility at Los Alamos National Laboratory provides quantitative 
microstructural analyses of irradiated fuels and materials. With this 
system, fewer photomicrographs are required during postirradiation 
microstructural examination and data are available for analysis 
much faster. The system has been used successfully to examine 
Westinghouse Advanced Reactors Division experimental fuel pins. 
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5815 (LA-UR—82-3204) Los Alamos Hot-Cell-Facility 
modifications for examining FFTF fuel pins. Cam: B.M.; 
Ledbetter, J.M. (Los Alamos National Lab., (USA)). 
1982. Contract W-7405-ENG-36. 6p. (CONF-821103—26). 
NTIS, PC A02/MF AO1. Order Number DE83001980. 

From American Nuclear Society winter meeting; Washing- 
ton, DC, USA (14 Nov a 

Commissioned in 1960, the Wing 9 Hot Cell Facility at Los 
Alamos was recently modified to meet the needs of the 1980s. Be- 
cause fuel pins from the Fast Flux Test Facility (FFTF) at the 
Hanford Engineering Development Laboratory (HEDL) are too 
long for examination in the original hot cells, we modified cells to 
accommodate longer fuel pins and to provide other capabilities as 
well. For instance, the T-3 shipping cask now can be opened in an 
inert atmosphere that can be maintained for all nondestructive and 
destructive examinations of the fuel pins. The full-length pins are 
visually examined and photographed, the wire wrap is removed, 
and fission gas is sampled. After the fuel pin is cropped, a cap is 
seal-welded on the section containing the fuel column. This section 
is then transferred to other cells for gamma-scanning, radiography, 
profilometry, sectioning for metallography, and chemical analysis. 


5816 eer e Large — = practice. 

— S.; Taylor, C.; Gilbert, W Hassenzahl, 
Rechen, J; Warren, R. (Lawrence pw Lab., CA 
(USA)). Jul 1982. Contract AC03-76SF00098. lip. (CONF- 
821106—10). NTIS, PC A02/MF A0Ol. Order Number 
DE83001563. 

From Annual meeting of heat transfer and energy conver- 
sion; Los les, CA, USA (14 Nov 1982). 

Since 1979 Lawrence Berkeley Laboratory has been testing 
superconducting magnets in He II. The 1 atm pressure, 1.8 K, He 
II, test facility, is an integral part of the LBL Research and Devel- 
opment program on high field superconducting dipole magnets for 
particle accelerators. Some of the experience gained in this facility 
and the details of its operation are reported. 


5817 (NP—3900341) Guidelines for the inspection, 
maintenance and repair of ventilation systems and air condi- 
tioning plants. (Verband Deutscher Maschinen- und Anla- 
genbau e.V., Frankfurt-am-Main (Germany, F.R.). Arbeitsk- 
reis Instandhaltung). Nov 1980. 32p. (In German). NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
DE83900341. 

Like all technical plants ventilation systems and air condi- 
tioning plants must be maintained. A planned maintenance service 
offers economic advantages. Maintenance plans can be developed 
according to VDMA-Einheitsblatt 24 186, inspection plans accord- 
ing to VDMA-Einheitsblatt 24 176. Part I of these guidelines gives 
a more detailed description of these methods. Because of the pres- 
ent situation of personnel and wages and the situation to be expect- 
ed in the future maintenance services performed by external firms 
shall gain in importance. Part II of these guidelines introduces the 
firms of the maintenance working group. The most important orga- 
nizations and references serving for rounding off the information 
are listed in part III. 


(RISO-M—2311(Vol.2)) Automatic fault tree con- 
struction with RIKKE - a compendium of examples. Vol. 2. 
Control and safety loops. Taylor, J.R. (Risoe National Lab., 
Roskilde (Denmark)). Feb 1982. 70p. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82702831. 

This second volume describes the construction of fault trees 
for systems with loops, including control and safety loops. It also 
gives a short summary of the event coding scheme used in the 
FTLIB component model library. 


(SAND—82-1335) Finite-element analysis of radio- 
active-material shipment packages. Sutherland, S.H.; Yoshi- 
mura, H.R.; Huerta, M. (Sandia National Labs., Aibuquer- 

ue, NM (USA); Southwest Engineering Associa jates, El 
‘aso, TX (USA)). 1982. Contract AC04-76DP00789. 38p. 
(TTC—0323; CONF-821061—1). NTIS, PC A03/MF AOl. 
Order Number DE83001171. 
From 3. western design and engineering conference; Ana- 
heim, CA, USA (5 Oct 1982). 
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This paper describes dynamic finite-element analyses per- 
formed in the course of designing a cask for the transport of highly 
radioactive material (RAM). Using two and three dimensional 
niques, the cask was analyzed to determine stress levels 
from 9 m (30 ft) drops onto a rigid target. Three different i 
orientations were examined: an end-on, side-on, and a corner 
One end-on analysis of the cask impacting a from a hei 
1 m is also inlcuded. The results and the applicability of 
csubiiaiians tn the Gelttnad aababtenien anivooomemann 
22 figures. 


(SAND—82-8053) Large elastic deformation of 
nonlinear axisymmetric membranes: a variational approach. 
Nielan, P.E. (Sandia National Labs., Livermore, CA 
(USA)). Oct 1982. Contract AC04-76DP00789. 64p. 
PC A04/MF AO01. Order Number DE83001851. 

Portions of document are illegible. 

Variational equations for determining the deformed configu- 
ration of a pressurized axisymmetric membrane 
stant acceleration are derived. The general formulation is similar to 
that of Tielking and Feng. A Mooney-Rivlin material model is used 


due to the gas will be discussed. 


5821 (UCID—19586) Field evaluation of prototype elec- 
trofibrous filters. Kuhl, W.D.; Bergman, W.; Biermann, 
A.H.; Lum, B.Y. (Lawrence Livermore National Lab., CA 
(USA)). 30 1982. Contract W-7405-ENG-48. 5é6p. 
NTIS, PC A04 A01. Order Number DE83002896. 
New prototype electrofibrous filters were designed, built and 
evaluated in laboratory tests and in field installations. Two proto- 
types were designed for use in nuclear ventilation ducts as prefilters 
to HEPA filters. One prototype is designed to be a permanent com- 
ponent of the ventilation system while the other is a disposable 
unit. The disposable electrofibrous prefilter was installed in the ex- 
haust stream of a glove box in which barrels of uranium turnings 
are burned. Preliminary tests show the disposal prefilter is effective- 
ly prolonging the HEPA filter life. An earlier prototype of the roll- 
ing prefilter was upgraded to meet the increased requirements for 
installation in a nuclear facility. This upgraded prototype was eval- 
uated in the fire test facility at LLNL and shown to be effective in 
protecting HEPA filters from plugging under the most severe 
smoke conditions. The last prototype described in this report is a 
recirculating air filter. After demonstrating a high performance in 
laboratory tests the unit was shipped to Savannah River where it is 
awaiting installation in a Pu fuel fabrication facility. An analysis of 
the particulate problem in Savannah River indicates that four recir- 
culating air filter will save $172,000 per year in maintenance costs. 


(UCRL—15486) Measurement of fractional effi- 
chahtg: <0:-amuanS Gae-as-0 Reunion of cimamanaiie 


charge and aerodynamic diameter of particulates. Mazumder, 
M.K.; Ware, R.E.; McLeod, P.C.; McConnell, J.R. (Arkan- 
sas Univ., Little Rock (USA). t. of Electronics and In- 
strumentation). 3 Sep 1982. Contract W-7405-ENG-48. 22p. 
NTIS, PC A02/MF A0Oi. Order Number DE83000753. 

Portions of document are illegible. 

An experiental filter test apparatus was installed to test elec- 
trified prefilters for their collection efficiency as a function of parti- 
cle charge and size distributions. The experimental setup included 
an electrical single particle aerodynamic relaxation time (F- 
SPART) analyzer that can measure both the particle size and 
charge distributions simultaneously in real time. Other test analyz- 
ers used include a Climet optical particle counter (OPC), an elec- 
trometer, a photometer, and instruments for measuring flow, tem- 
perature, and humidity. The E-SPART analyzer was calibrated 
against the Climet OPC for the size distributions, and the electrom- 
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eter for the charge distributions. Experiments were performed to 
measure the collection efficiency of the prefilters in relation to sev- 
eral experimental parameters. The experimental data indicate that 
the E-SPART analyzer can be used for rapid testing of the electro- 
static filters that are currently under development at the Lawrence 
Livermore Laboratory. 


5823 (UCRL—53302) Plans and resources required for 
a@ computer numerically controlled machine tool tester. 
Newton, L.E.; Burleson, R.R.; McCue, H.K.; Pomernacki, 
C.L.; Mansfield, A.R.; Childs, J.J. (Lawrence Livermore 
National Lab., CA (USA)). 19 Jul 1982. Contract W-7405- 
ENG-48. 2i1p. NTIS, PC A02/MF A01. Order Number 
DE83003 104. 

Precision computer numerically controlled (CNC) machine 
tools present unique and especially difficult problems in the areas of 
qualification and fault isolation. In this report, we examine and clas- 
sify these problems, discuss methods to resolve them effectively, 
and present estimates of the resources needed to design and build a 
CNC/machine tool tester. 


5824 (UCRL—88095) Polarization and phase effects in 
coatings. Scott, M.L. (Lawrence Livermore National Lab., 
CA (USA)). 18 Oct 1982. Contract W-7405-ENG-48. 4p. 
(CONF-821208—2). NTIS, PC A02/MF AOl. Order 
Number DE83001621. 

From Optical Society of America workshop on optical fabri- 
cation and testing; Palo Alto, CA, USA (13 Dec 1982). 

Thin film interference coatings are a commonplace addition 
to surfaces polished in a modern optical fabrication facility. These 
coatings can have a dramatic effect on the optical performance of 
the optical component to which they are applied. In this presenta- 
tion, those effects which are related to polarization of the incident 
beam or the phase shift difference on reflection (retardation) are 
discussed. 


5825 (UCRL—88117) First-order calculations for coat- 
ings. Thomas, N.L. (Lawrence Livermore National Lab., 
CA (USA)). 29 Oct 1982. Contract W-7405-ENG-48. 8p. 
(CONF-821208—1). NTIS, PC A02/MF AOl. Order 
Number DE83002154. 

From Optical Society of America workshop on optical fabri- 
cation and testing; Palo Alto, CA, USA (13 Dec 1982). 

Most experienced coating facilities have a collection of coat- 
ing designs that were successfully coated in the past. These designs 
can be shifted in wavelength and corrected for dispersion, or shift- 
ed in design angle to satisfy different requirements. In many cases, a 
new design may be necessary to achieve the required goals. This 
paper attempts to cover some methods of first order coating de- 
signs that can later be optimized by trial and error, or with an opti- 
mization program. 


(UCRL—88268) High-speed polishing of glass 
ones Hed, P.P. (Lawrence Livermore National Lab., CA 
SA)). 15 Oct 1982. Contract W-7405-ENG-48. 7p. 
CONF-821208—3). NTIS, PC A02/MF AOl. Order 
Number DE83001189. 
From Optical Society of America workshop on optical fabri- 
cation and testing; Palo Alto, CA, USA (13 Dec 1982). 
speed polishing is a polishing process which, unlike 
conventional polishing, requires neither tool adjustment during the 
polishing cycle nor frequent tool and machine-stroke corrections. 
Such a process should be very consistent. In order to achieve this 
consistency several conditions should be met: the lens blocker must 
run true, the curvature ground on the lens must be correct, the 
spindle speed, arm stroke, lap load and lap aperture must be main- 
tained constant and tuned to each other and to the ground curve; 
the polishing slurry density, pH value and temperature must be 
controlled, etc. Now, no one should expect to receive an absolute 
recipe on how to do all these things, considering the fact that there 
are sO many variants, such as blocker size, lens size, lens radius, ma- 
terial and tolerances, etc., etc. There are many years of investiga- 
tions ahead of us. In the meantime, it is mandatory to run a pilot 
run for each job, in order to establish all the parameters before 
giving the production tools to the operator. This paper concen- 
trates mainly on polishing machines, operations and tools. 


ERA VOL. 8,NO.3/ 748 


5827 (OA-tr—1869) Investigation and development of a 
lubricated reciprocating compressor for a heat pump with con- 
densation temperature of 120°C. Degueurce, B. (Overseas 
Relations Branch Translation Service, London (UK)). 
1982. Translation of Document P/33/4300/78.11, Marc 
1978. 22p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE83900390. 

Portions of document are illegible. 

Final report is presented of an investigation undertaken in 
collaboration with the Institut Francais du Petrole (French Petro- 
leum Institute) and the COMEF Company, and concerning the 
choice of a working fluid and development of a synthetic oil, and 
also investigation, construction, and testing of a lubricated-recipro- 
cating compressor as equipment for a heat pump with condensation 
temperature of 120°C. 


5828 Photosensitivity enhancement of PLZT ceramics 
by positive-ion implantation. Peercy, P.S.; Land, C.E. (to 
Dept. of Energy). US Patent Application 343,612. 28 Jan 
1982. 24p. Contract AC04-76DP00789. 

The photosensitivity of lead lanthanum zirconate titanate 
(PLZT) ceramic material used in high resolution, high contrast, and 
nonvolatile photoferroelectric image storage and display devices is 
enhanced significantly by positive ion implantation of the PLZT 
near its surface. Implanted ions include H*, He*, Ne*, Ar*, as well 
as chemically reactive ions from Fe, Cr, and Al. The positive ion 
implantation advantageously serves to shift the absorption charac- 
teristics of the PLZT material from near-uv light to visible light. 
As a result, photosensitivity enhancement is such that the positive 
ion implanted PLZT plate is sensitive even to sunlight and conven- 
tional room lighting, such as fluorescent and incandescent light 
sources. The method disclosed includes exposing the PLZT plate to 
the positive ions at sufficient density, from 1 x 10!* to 1 x 10%’, and 
with sufficient energy, from 100 to 500 keV, to provide photosensi- 
tivity enhancement. The PLZT material may have a lanthanum 
content ranging from 5 to 10%, a lead zirconate content of 62 to 70 
mole %, and a lead titanate content of 38 to 30%. The ions are im- 
planted at a depth of 0.1 to 2 microns below the surface of the 
PLZT plate. 


5829 Cutting assembly. Packi, D.J.; Swenson, C.E.; 
Bencloski, W.A.; Wineman, A.L. (to Dept. of Energy). US 
Patent Application 343,615. 28 Jan 1982. 20p. Contract W- 
7405-ENG-36. 

Portions of document are illegible. 

A cutting apparatus includes a support table mounted for 
movement toward and away from a workpiece and carrying a 
mirror which directs a cutting laser beam onto the workpiece. A 
carrier is rotatably and pivotally mounted on the support table be- 
tween the mirror and workpiece and supports a conduit discharging 
gas toward the point of impingement of the laser beam on the 
workpiece. Means are provided for rotating the carrier relative to 
the support table to place the gas discharging conduit in the proper 
positions for cuts made in different directions on the workpiece. 


5830 Cutting fluid for machining fissionable materials. 
Duerksen, W.K.; Googin, J.M.; Napier, B. Jr. (to Dept. of 
Energy). US Patent Application 343,608. 28 Jan 1982. 6p. 
Contract W-7405-ENG-26. 

The present invention is directed to a cutting fluid for ma- 
chining fissionable material. The cutting fluid is formed of glycol, 
water and a boron compound in an adequate concentration for ef- 
fective neutron attenuation so as to inhibit criticality incidents 
during machining. 


5831 Locking mechanism for indexing device. Linden- 
meyer, C.W. (to Dept. of Energy). US Patent Application 
342,443. 25 Jan 1982. 11p. Contract AC02-76CHO 

Disclosed is a locking mechanism for an indexing spindle. A 
conventional spur gear having outwardly extending teeth is affixed 
to the spindle. Also included is a rotatably mounted camshaft 
whose axis is arranged in skewed relationship with the axis of the 
spindle. A disk-like wedge having opposing camming surfaces is ec- 
centrically mounted on the camshaft. As the camshaft is rotated, 
the camming surfaces of the disk are interposed between adjacent 
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gear teeth with a wiping action that wedges the disk between the 
gear teeth. A zero backlash engagement between disk and gear re- 
sults, with the engagement having a high mechanical advantage so 
as to effectively lock the spindle against bi-directional rotation. 


5832 Wheel-type magnetic refrigerator. Barclay, J.A. 
(to Dept. of Energy). US Patent Application 340,904. 20 
Jan 1982. 22p. Contract W-7405-ENG-36. 

The disclosure is directed to a wheel-type magnetic refrig- 
erator capable of cooling over a large temperature range. Ferro- 
magnetic or paramagnetic porous materials are layered circumfer- 
entially according to their Curie temperature. The innermost layer 
has the lowest Curie temperature and the outermost layer has the 
highest Curie temperature. The wheel is rotated through a magnet- 
ic field perpendicular to the axis of the wheel and parallel to its 
direction of rotation. A fluid is pumped through portions of the 
layers using inner and outer manifolds to achieve refrigeration of a 
thermal load. 


proved material-bagging device. Wach, C.G-.; 
alle, RE Brak, S.B. (to Dept. of Energy). US Patent 
— 340, 625. 19 Jan 1982. 17p. Contract W-31-109- 
ENG-38 

A bagging device for transferring material; specifically con- 
taminated material, from one chamber through an opening in a wall 
to a second chamber includes a cylindrical housing communicating 
with the opening and defining a passage between the chambers. A 
cylindrical cartridge is slidably received within the housing. The 
cartridge has a substantially rigid cylindrical sleeve to which is af- 
fixed a pliable tube. The pliable tube is positioned concentrically 
about the sleeve and has a pleated portion capable of unfolding 
from the sleeve and a closed end extending over a terminal end of 
the sleeve. Sealing means are interposed in sealed relationship be- 
tween the cartridge and the housing. Material from one chamber is 
inserted into the cartridge secured in the housing and received in 
the closed end of the tube which unfolds into the other chamber 
enclosing the material therein. The tube may then be sealed behind 
the material and then severed to form a bag-like enclosure defined 
by the tube’s closed terminal end and the new seal. The new seal 
then forms a terminal end for the unsevered portion of the pliable 
tube into which additional material may be placed and the bagging 
process repeated. 


5834 Clamp for use in winding large magnet coils. 
Brown, R.L.; Kenney, W.J. (to t. of Energy). US 
Patent Application 260,624. 5 May 1981. 12p. Contract W- 
7405-ENG-26. 

In one aspect, the invention is a novel arrangement for ap- 
plying forces to turns of a vertically extending helical coil which is 
wound about a support. The apparatus includes a first rigid member 
extending towards the turns. A second rigid member extends trans- 
versely from the end of the first and has a vertically extending face 
provided with a generally straight groove extending transversely of 
the turns. A longitudinal passage in the first member connects to 
the groove to form therewith a continuous guideway for rollable 
articles. A rigid lug longitudinally movable in the groove is pro- 
vided with a projection which extends out of the groove and be- 
neath the bottom of a selected turn of the coil. A train of rigid, 
rollable articles is disposed in the guideway inwardly of the lug. 
Means are provided for applying force to that end of the train 
which is relatively remote from the lug, to urge the latter against 
the bottom face of the selected turn. As a result, that turn is moved 
upward along the face of the support, establishing a selected spac- 
ing between that turn and the previously formed turn of the coil. 
When upward movement of the selected turn stops, the force ap- 
plied to the lug immediately translates to a force which urges the 
above-mentioned grooved face against all of the formed turns, thus 
compressing them against the support. The above-mentioned first 
and second members are swingably mounted so that they can be 
temporarily moved out of the winding path, thus permitting con- 
tinuous winding. 

5835 Method and apparatus for automatically tracking a 
workpiece (to Dept. of Energy). US Patent Applica- 
tion 261,307. 3 Feb 1981. 11p. Contract W-7405-ENG-26. 

Laser cutting concepts and apparatus have been developed 
for cutting the shroud of the core fuel subassemblies. However, 


radon and radon-daughter concentrations 
houses. Nazaroff, W.W.; Boegel, M.L.; Hollowell, C.D.; 
Roseme, G.D. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Atmospheric Environment; 15: No. 3, 
263-270(1981). 

An energy research house in Maryland was found to have 
radon concentrations far in excess of recommended guidelines. A 
mechanical ventilation system with heat recovery was installed in 
this house to test its effectiveness as an energy-efficient control 
technique for indoor radon. Radon concentration was monitored 
continuously for 2 weeks under varying ventilation conditions 
[0.07-0.8 air changes per hour (ach)] and radon-daughter concentra- 
tions were measured by grab-sample i about nine times 
daily during this period. At ventilation rates of 0.6 ach and higher, 
radon-daughter levels dropped below guidelines for indoor concen- 
trations. Comparison with other studies indicates that indoor radon 
buildup may be a problem in a considerable portion of houses char- 
acterized by their low infiltration rates. The use of mechanical ven- 
tilation systems with air-to-air heat exchangers may offer a practi- 
cal, cost-effective and energy-efficient means of alleviating not only 
the radon problem specifically but also the general deterioration of 
indoor air quality in many houses designed or retrofitted to achieve 
low infiltration. 


4203 Lasers 


REFER ALSO TO CITATION(S) 5799, 5923, 6019 


5837 (RL—81-094) Use of the computer code PE2ZD in 


the electrostatic modelling of an electron beam generator 
vacuum diode interface. Biddlecombe, C.S.; Edwards, C.B.; 
Shaw, M.J. (Science Research Council, Chiiton (UK). 
Rutherford and Appleton Labs.). Oct 1981. 15p. NTIS (US 
Sales Only), PC A02/MF AO0Ol. Order Number 
DE82702841. 

The computer code PE2D has been used to optimise the 
design of a compact, 500kV, low inductance vacuum diode inter- 
face assembly for SPRITE, a sophisticated electron beam pumped 
exciplex laser system under construction at RAL. Electrostatic 
modelling of various dielectric interfaces has been achieved in cy- 
lindrical symmetry under conditions not amenable to more tradi- 
tional methods of electrostatic field plotting. 


5838 (UCRL—86801) 
of the tapered wiggler free-electron i s 
R.A.; Doss, S.; Gelinas, R.J. (Lawrence "Livermore National 
Lab., CA (USA); Science Applications, Inc., Pleasanton, 
CA (USA)). 31 Aug 1982. Contract W-7405-ENG-48. 26p. 
(CONF-8106145—5). NTIS, PC A03/MF A0Ol. Order 
Number DE83000595. 

From 1981 workshop on free electron lasers; Sun Valley, 
ID, by = Jun 1981). 

numerical model of a high-gain (electron- 

iia > input laser beam power) free-electron laser (FEL) 
has been constructed which includes the effects of diffraction, re- 
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fraction, and off-axis electron-beam current density and wiggler 
field variations. In this model, laser beam propagation is governed 
by a paraxial wave equation with FEL source terms. Conventional 
resonant electron analysis is used to represent the trapping and de- 
celeration of electrons by the electromagnetic field. The trapped 
electron-beam current density is forced to decrease as the size of 
the trapping potential decreases so that detrapping can be simulat- 
ed. The variable-parameter wiggler field is chosen so that synchro- 
nism can be maintained at a single, arbitrary radial position. The 
magnetic field varies at other radial positions in accordance with 
Maxwell's equations. 


5839 Circular free-electron laser. Brau, C.A.; Kurnit, 
N.A.; Cooper, R.K. (to Dept. of Energy). US Patent Appli- 
cation 342,682. 26 Jan 1982. 18p. Contest W-7405-ENG-36. 

Portions of document are illegible. 

A high efficiency, free electron laser is described utilizing a 
circular relativistic electron beam accelerator and a circular whis- 
pering mode optical waveguide for guiding optical energy in a cir- 
cular path in the circular relativistic electron beam accelerator such 
that the circular relativistic electron beam and the optical energy 
are spatially contiguous in a resonant condition for free electron 
laser operation. Both a betatron and synchrotron are disclosed for 
use in the present invention. A free electron laser wiggler is dis- 
posed around the circular relativistic electron beam accelerator for 
generating a periodic magnetic field to transform energy from the 
circular relativistic electron beam to optical energy. 


5840 Short-pulse free-electron-laser amplifier. Schlitt, 
L.G.; Szoke, A. (to Dept. of Energy). US Patent Applica- 
tion 342,678. 26 Jan 1982. 13p. Contract W-7405-ENG-48. 

Portions of document are illegible. 

Method and apparatus for amplification of a laser pulse in a 
free-electron-laser amplifier where the laser pulse duration may be 
a small fraction of the electron-beam-pulse duration used for ampli- 
fication. An electron-beam pulse is passed through a first wiggler 
magnet and a short laser pulse to be amplified is passed through the 
same wiggler so that only the energy of the last fraction, f, (f < 1) 
of the electron-beam pulse is consumed in amplifying the laser 
pulse. After suitable delay of the electron beam, the process is re- 
peated in a second wiggler magnet, a third, ..., where substantially 
the same fraction f of the remainder of the electron-beam pulse is 
consumed in amplification of the given short laser pulse in each 
wiggler magnet region until the useful electron-beam energy is sub- 
stantially completely consumed by amplification of the laser pulse. 


5841 Free-electron-laser design for laser amplification. 
jew D.; Szoke, A. (to t. of Energy). US Patent 

lication "342, 679. 26 Jan 1982. 25p. Contract W-7405- 
e G-48. 

A method for laser beam amplification by means of free 
electron laser techniques is described. With wiggler magnetic field 
strength B/sub w/ and wavelength A/sub w/ = 27/k/sub w/ re- 
garded as variable parameters, the method(s) impose conditions 
such as substantial constancy of B/sub w//k/sub w/ or k/sub w/ 
or B/sub w/ and k/sub w/ (alternating), coupled with a choice of 
either constant resonant phase angle or programmed phase space 
bucket area. 


5842 “Peoaa aoe free-electron laser. 
Szoke, A.; Prosnitz, D. 7 of Energy). US Patent 
A lication 342, 680. 26 f an 32p. Contract W-7405- 

Portions of document are illegible. 

A method for simultaneous amplification of laser beams with 
a sequence of freqeuncies in a single pass, using a relativistic beam 
of electrons grouped in a sequence of energies corresponding to the 
sequence of laser beam frequencies is described. The method allows 
electrons to pass from one potential well or bucket to another adja- 
cent bucket, thus increasing efficiency of trapping and energy con- 
version. 
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4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 4702 


5843 (DOE/PC/40280—T6) Parametric ogee ae 
studies on fluidized-bed heat exchangers. 
progress report, 1 July-30 September 1982. Sweeties RC. RC. 
(United Technologies Research Center, East Hartford, CT 
(USA)). Oct 1982. Contract AC22-81PC40280. 14p. NTIS, 
PC A02/MF AO1. Order Number DE83001741. 
The data obtained from fouling tests of the Fluidized Bed 
Heat Exchanger (FBHEX) with water and glycerol condensates 
were analyzed and a topical report was written s izing the re- 
sults, thus completing Task 1. Preparations of the FBHEX facility 
for tests under Task 2, Experimental Evaluation of Multi-Stage 
Beds, were completed, i.e. a second stage heat exchanger was in- 
stalled above the first stage and separated from it by a horizontal 
baffle plate. Test results have been obtained for one baffle for a 
range of superficial velocities and with the baffle located at three 
different heights above the first stage heat exchanger. 


5844 (LBL—14942) Turbulent boundary layer over a 
flat plate with strong stepwise heating. Ng, T.T.; Talbot, L.; 
Robben, F. (Lawrence ce ol CA (USA)). Jul 1982. 
Contract AC03-76SF00098. 14p. (CONF-820706—3). NTIS, 
PC A02/MF AO1. Order Numi z83001554. 

From International symposium on applications of laser-dopp- 
ler anemometry to fluid mechanics; Lisbon, Portugal (5 Jul 1982). 

Portions of document are illegible. 

The turbulent boundary layer over a flat plate with stepwise 
wall temperature rise from room temperature to 1250°K and free 
stream velocity of 10.5 m/s was studied. Thermal structures in the 
heated boundary layer were observed using high-speed schlieren 
cine. Mean and root-mean-square (rms) density distributions were 
obtained from Rayleigh scattering intensity measurements. Velocity 
Statistics were provided by a single-component laser Doppler velo- 
cimetry (LDV) system. Mean and rms velocity profiles, the Reyn- 
olds stress, the streamwise and the cross-stream turbulent kinetic 
energy diffusion were determined. Data were collected by a com- 
puter-based data acquisition and control system. The overall shape 
of the thermal structures observed in the schlieren pictures of the 
heated boundary layer is similar to that of the large-scale turbulent 
structures in an isothermal turbulent boundary layer. Strong wall 
heating causes expansion of the boundary layer, but the effects of 
heating on the mean and rms velocities are small. The Reynolds 
stress near the surface is reduced due to the density decrease. The 
most important effect of the strong stepwise temperature rise is to 
change the turbulent kinetic energy diffusion pattern. Significant 
streamwise diffusion of kinetic energy is induced near the leading 
edge of the heating section, suggesting that in modeling this flow a 
modification of the boundary layer assumption would be required 
in this region. 


5845 (NP—2906021) Heating and cooling of large-scale 
oil transformers. Wallnig, R. (Technische Hochschule 
Aachen (Germany, F.R.). ‘akultaet fuer Bergbau und Huet- 
tenwesen). 19 Sep 1980. 99p. (In German). NTIS (US Sales 
Only), PC A0S/MF A01. Order Number DE82906021. 

Thesis. 

The method of calculation is limited to oil transformers 
cooled by forced circulation in the internal and external cooling 
circuit, but it may be extended to natural oil circulation. The trans- 
former consists of three thermal regions: Electric coil without oil 
duct, oil duct inside the electric coil, and the region outside the 
coil. Temperatures are calculated by solving the Fourier equation 
for thermal conductivity. The convective component is considered 
in the second part. Results obtained with the THETRA program 
also permit optimisation of operation and design of large-scale oil 
transformers. 


5846 (ORNL/TM—8522) Surface heat transfer in a 
stirred boiling-water bath. Carroll, R.M.; Shepard, R.L. (Oak 
Ridge National Lab., TN (USA)). Nov 1982. Contract W- 
7405-ENG-26. 16p. NTIS, PC A02/MF AOl. Order 


Number DE83003189. 
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A platinum resistance thermometer element was used to 
measure both temperature and heat transfer conditions in a stirred 
boiling water bath. The average heat transfer was affected strongly 
by stirring but only slightly by the boiling rate. For both room tem- 
perature stirred baths and stirred boiling baths, there were fluctu- 
ations about the mean heat transfer rate. The magnitude of the fluc- 
tuations increased with stirring rate and fluctuations had periods of 
1 to 2 s. It is concluded that stirred water baths, whether boiling or 
room temperature, are not reproducible heat transfer systems and 
thus measurements of the thermal response time of temperature sen- 
sors in the baths will contain errors unless the heat transfer rate of 
the bath is measured during the response tests. 


5847 (PNL—3621) Hydrotransport plugging study. FY 
1980-1981 report. Eyler, L.L.; Lombardo, NJ.; 
Barnhart, J.S. (Pacific Northwest Lab., Richland, WA 
(USA)). 1982. Contract AC06-76RL01830. 295p. NTIS, 
PC Al3 A01. Order Number DE83002881. 

Large-particle hydrotransport flow phenomena are analyzed. 
These include particle suspension mechanisms, relative in situ slip 
between phases, and shear between separated solid/liquid flow re- 
gions. These phenomena are related to the mechanistic force bal- 
ance modeling approach to predicting nominal and minimum hori- 
zontal pipeline transport conditions. Results of four series of tests in 
a 35 m-long, 0.165 m-diameter plexiglass pipeline are presented. 
These tests were designed to investigate isolated flow phenomena 
related to lower limits of operation of large-particle transport. They 
included measurements of the particle size dependence and flow ge- 
ometry dependence on interfacial friction factors, initiation of plug 
flow motion, and plugging tendencies of flow through upward- 
turning elbows. Numerous flow phenomena and parameter depen- 
dencies are included in analysis of predictions made using the force 
balance modeling approach. Comparisons with data are made 
where possible and a step-by-step solution procedure is presented. 
Results show agreement with some data sets and disagreement with 
others. Most available data, however, are neither extensive enough 
nor accurate enough to form complete conclusions as to the mini- 
mum operating conditions predicted with the force balance model- 
ing approach. Additional data from a systematic experimental pro- 
gram in a once-through pipeline system are necessary to further 
verify the modeling approach. A limited qualitative analysis of 
methods proposed to unplug large particle pipelines is presented. 
Methods assessed include pulsed air injection, vibration augmenta- 
tion, friction reducing surfactant injection, and mechanical or hy- 
draulic boring machinery. Advantages and disadvantages of each 
method are assessed qualitatively. Laboratory and field testing are 
required to determine applications. 


(TRITA-MEK—81-04) Development of a water 
canted for studies of turbulent shear flows. Johansson, A.V.; 
Alfredsson, P.H. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Mechanics). Nov 1981. 26p. NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE82750807. 

The construction of the water tunnel at the Department of 
Mechanics has been completed.It is of a continuous flow type and 
has a rectangular (0.4 m by 0.08 m) test section which is 6 m long. 
A filtration and temperature control system has been constructed in 
order to secure drift free conditions for hot film velocity meas- 
urements. Data sampling routines and software for turbulence data 
evaluation has been developed. Measurements have shown that a 
fully developed turbulent channel flow can be established at the 
downstream end of the test section in the velocity range 0.15 to 1 
m/s. 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 5210, 5633 


5849 (BMFT—150364) Objectification of magnetic par- 
ticle crack detection by means of automatic evaluation of the 
indications. (Deutsch (K.), Wup (Germany, F.R.)). 15 
Jul 1981. 22p. (In German). S (US Sales Only), PC 
A02/MF AO1. Order Number DE82903585. 

Portions of document are illegible. 
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A description is given of an electronic device for the auto- 
matic detection of flaw indicators as well as the results of practical 
testing of the equipment and its limitations. 6 references, 10 figures. 


trouge (F 
6p. (In French). (CONF-811215—11). NTIS 
Only), PC A02/MF A01. Order Number DE82702844. 

From World conference on neutron radiography; San Diego, 
CA, USA (7 Dec 1981). 

The trace detector most used for testing active materials by 
direct method neutron radiography is nitrocellulose. We have the 
CN 85 film made in France by KODAK, on which we have ac- 
quired a certain experience. With a neutron radiography installation 
using this film, well adapted for testing very long fuels, fitted with 
an automatic system for sequential picture taking, a series of around 
35 shots co’ ing to 20 metres of fuel rods can be made in 
three hours, or five 4 metre rods side by side. 


5851 (EPRI-EL—2675) Far-infrared laser scanner for 
high-voltage-cable inspection. Cheo, P.K. (United Technol- 
Research Center, East Hartford, CT (USA)). Oct 

1982. 92p. NTIS, PC A0OS/MF A01. Order Number 

DE#3900870. 

Portions of document are illegible. 

A far-infrared (FIR) laser scanner was fabricated and used to 
simulate the on-line inspection of solid-dielectric insulation of high- 
voltage cables employed in uaderground electric distribution sys- 
tems. A high-speed optical scanner was built to produce a 360° ro- 
tation of a FIR laser beam around the cable at a maximum angular 
speed of 9000 rpm. A ellipsoidal mirror, which is con- 
centric with the extruded cable, focuses the beam to a spot size of 
approximately 3 mm inside the cable insulation. In the absence of 
insulation defects, the beam will pass through the insulation tangen- 
tially to the conductor shield without scattering. When defects 
appear, the beam will be scattered into an angular cone that will be 
collected by another ellipsoid. The scattered signals, after passing 
through a high-speed rotating optical tracker, are detected by a 
liquid-helium-cooled gallium-doped germanium photoconductor. 
The amplitude and waveform of the scattered signal are analyzed 
and correlated to the size and type of defects. The smallest detect- 
able defect size in a 25-kV 1/0 cross-linked polyethylene cable is 
about 50 ym (2 mils). It has been demonstrated that this instrument 
is able to detect voids, contaminants, and protrusions as well as de- 
fects on the surface of the insulation. 


5852 (LA-UR—82-2630) Effects of microstructure on 
the speed and attenuation of elastic waves. Gubernatis, J.E.; 
Domany, E. (Los Alamos National Lab., NM (USA); Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Electron- 
ics). 1982. Contract W-7405-ENG-36. 17p. (CONF-820820— 
4). NTIS, PC A02/MF AO1. Order Number DE83000671. 
From Review of progress in quantitative NDE; San Diego, 
CA, bas (1 Aug 1982). 
A unified theory pertaining to the sensitivity of the propaga- 
tion of an elastic wave to changes in the microstructural details of a 
material is discussed. In contrast to nearly all previous treatments a 
first principles approach, using developments from other multiple 
scattering problems and adapting them to the elastic wave case, is 
followed. We then present several simple, standard approximations. 
In the process the validity of the commonly made assumption that 
a = n anti o is clarified, and the effective speed, illustrating its 
complementary character to the attenuation, is computed. The prin- 
cipal objective is to present the formal analysis necessary to treat 
systematically the dependency of the wave propagation on micros- 
tructural statistics. 


5853 (LA-UR—82-2664) Residual-stress characteriza- 
tion by use of elastic-wave-scattering measurements. 
Domany, E.; Gubernatis, J.E. (Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Electronics; Los Alamos Na- 
tional Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 
19p. (CONF-820820—5). NTIS, PC A02/MF A01. Order 
Number DE83000647. 
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From Review of progress in quantitative NDE; San Diego, 
CA, USA (1 Aug 1982). 

The presence of a state of residual stress in a material can 
impair its structural quality by adversely affecting its elastic limit, 
yield point, etc. In this paper we derive the appropriate equations 
for the use of elastic waves to probe an inhomogeneous state of re- 
sidual stress. As in other treatments of ultrasonic residual stress 
measurement, we start with nonlinear effects and require knowl- 
edge of third order elastic constants. Unlike other treatments, 
which relate these nonlinear effects to small relative changes in 
propagation speed of an incident wave, we identify these effects as 
a source of scattering of the incident wave. Like other treatments, 
one difficulty with ultrasonic residual stress measurements is sepa- 
rating small residual stress effects from other effects. However, we 
will give an example of at least one class of problems where this 
separation appears possible using our approach. It is demonstrated 
that elastic wave propagation in the presence of non-uniform resid- 
ual stress can be viewed as a scattering problem. One should note 
that in various limits, such as that of short wavelength, this scatter- 
ing problem (as well as any other) can be treated by optical meth- 
ods (ray bendings, diffraction, etc.). The special features of a scat- 
tering situation are expected to be important for smaller wave- 
lengths, and therefore their experimental observability is question- 
able, and can be resolved only by careful and thorough meas- 
urements. 


5854 (LA-UR—82-2703) Scattering by flaws in a slab or 
a half-space. Visscher, W.M. (Los Alamos National Lab., 
NM (USA)). 1982. Contract W-7405-ENG-36. 19p. (CONF- 
820820—6). NTIS, PC A02/MF A0Ol. Order Number 
DE83000637. 

From Review of progress in quantitative NDE; San Diego, 
CA, USA (1 Aug 1982). 

It is the main function of quantitative NDE to detect and to 
evaluate defects. Some of the most dangerous defects are cracks, 
especially cracks on or near surfaces. These cracks can be found by 
scattering ultrasonic waves from them, but up to now there is no 
theory (at least in the most interesting low-to-intermediate frequen- 
cy region) which has been implemented to compute scattering from 
surface or near-surface cracks in 3d. The purpose of the present 
report is to explain, via a simple scalar example, the principles of a 
general boundary-integral-representation method which has been 
used to calculate scattering of waves of all polarizations by a 2d 
surface or subsurface crack. The method is developed for bulk de- 
fects and cracks in a slab as well as in a half-space, and is straight- 
forwardly applicable to 3-dimensional problems as well as to 2d 
ones. 


5855 (NP—2903371) Optimization of acoustic linear ho- 
lography on plated structural membranes with complex forms. 
Numerical reconstruction of mono-frequency ultrasonic holo- 
grams. Schwetlick, H.; Wuestenberg, H.; Erhard, A. (Bun- 
desanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). 
1981. 35p. (In German). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82903371. 

Various reconstruction algorithms based on linear holo- 
graphs are presented and compared to the use of so-called quasi 
surface holography and two-dimensional integration. An evaluation 
is made of those procedures, including a consideration of test body 
measurements with natural and synthetic flaws in non-destructive 
material testing. 13 references. 


5856 (UCRL—88240) Computerized ultrasonic scanning 
bridge for defect imaging: composite materials. Boyd, D.; 
McDonald, W.; Simmons, A. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 1982. Contract W-7405-ENG-48. 13p. 


(CONF-820820—9). NTIS, PC A02/MF AOI. 
Number DE83001539. 

From Review of progress in quantitative NDE; San Diego, 
CA, USA (1 Aug 1982). 

Portions of document are illegible. 

A computerized ultrasonic scanning bridge has been devel- 
oped for the scanning and imaging of defects in structures. The 
raster scanning pattern can be implemented with any pair of the six 
available axes. The digitized ultrasonic signal can be imaged using a 
Peritek Graphics system. Details of the ultrasonic scanning bridge 
and imaging system will be reviewed. Examples of the evaluation 


Order 
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of a graphite epoxy component will be reviewed. The scanning of 
the composite part requires the use of the two angulation axis for 
the raster scanning. The correlation of the ultrasonic inspection 
with failure pressure of the graphite epoxy component will be pre- 
sented. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 6270 


4207 Vacuum Engineering 


5857 (GEPP-OP—566) Vacuum processing system for 

resonators. Frank, J.M. (General Electric Co., 
St. Petersburg, FL (USA). Neutron Devices t.). 1981. 
Contract AC04-76DP00656. 8p. (CONF-810550—2). NTIS, 
PC A02/MF AO1. Order Number DE83000093. 

From 35. annual frequency control symposium; Philadelphia, 
PA, USA (27 ae 1981). 

Portions of document are illegible. 

An ultra-high vacuum system has been developed to process 
quartz crystal resonators through electroding and sealing of the en- 
closures without air exposure. The functions to be performed in the 
system are ultraviolet/ozone cleaning, vacuum bake, deposition of 
gold electrodes to a specified resonant frequency, and thermo- 
compression sealing of the enclosure. Unplated resonators, mounted 
in flatpack ceramic frames, are loaded into the system from a con- 
trolled argon atmosphere and the completed units are removed 
from the system through the same argon atmosphere. During 
normal operation, the inside of the vacuum chamber will not be ex- 
posed to air. The major criteria in the design of the system were 
established to permit laboratory fabrication of small batches of reso- 
nators that have been subjected io a minimum of processing varia- 
bles, have the lowest attainable internal pressure, and are sealed in 
the cleanest environment that can be provided. 


5858 (GEPP-OP—641) Internal motion in high vacuum 
systems. Frank, J.M. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices t.). 1982. Contract AC04- 
76DP00656. 20p. (CONF-8202: 1). NTIS, PC A02/MF 
A01. Order Number DE83001417. 

From American Vacuum Society meeting; Tampa, FL, USA 
(8 Feb 1982). 

Portions of document are illegible. 

Three transfer and positioning mechanisms have been devel- 
oped for the non-air exposed, multi-step processing of components 
in vacuum chambers. The functions to be performed in all of the 
systems include ultraviolet/ozone cleaning, vacuum baking, deposi- 
tion of thin films, and thermocompression sealing of the enclosures. 
Precise positioning of the components is required during the evapo- 
ration and sealing processes. The three methods of transporting and 
positioning the components were developed to accommodate the 
design criteria and goals of each individual system. The design phi- 
losophy, goals, and operation of the three mechanisms are dis- 
cussed. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 5695, 5697, 5857, 5988 


5859 (BDX—613-2845) Analysis of contaminants on 
electronic components by reflectance FTIR spectroscopy. 
Griffith, G.W. (Bendix Corp., Kansas City, MO (USA). 
Sep 1982. Contract AC04-76DP00613. 18p. (CONF- 
821069—1). NTIS, PC A02/MF AOl. Order Number 
DE83001521. 

From 7. annual contamination control seminar; Sunnyvale, 
CA, USA (19 Oct 1982). 

The analysis of electronic component contaminants by in- 
frared spectroscopy is often a difficult process. Most of the con- 
taminants are very small, which necessitates the use of microsam- 
pling techniques. Beam condensers will provide the required sensi- 
tivity but most require that the sample be removed from the sub- 
strate before analysis. Since it can be difficult and time consuming, 
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it is usually an undesirable approach. Micro ATR work can also be 
exasperating, due to the difficulty of positioning the sample at the 
correct place under the ATR plate in order to record a spectrum. 
This paper describes a modified reflection beam condensor which 
has been adapted to a Nicolet 7199 FTIR. The sample beam is di- 
rected onto the sample surface and reflected from the substrate 
back to the detector. A micropositioning XYZ stage and a close- 
focusing telescope are used to position the contaminant directly 
under the infrared beam. It is possible to analyze contaminants on 1 
mm wide leads surrounded by an epoxy matrix using this device. 
Typical spectra of contaminants found on small circuit boards are 
included. 


5860 (CEA-N—2280) Development of a set of 16 analog 
amplifiers with gain microprocessor control. Faujour, R.; 
Ngabere, D. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 
92 - Montrouge (France)). Jun 1982. 58p. (In French). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE83900189. 

Development of a set of 16 Analog amplifiers with program- 
mable gain which can operate in local mode with internal com- 
mand and memorization circuits or to be driven by a programmed 
logic including a 8080 A microprocessor. Each channel gain may 
be manually selected in local mode or by a Keyboard entry in 
remote mode. The amplifier gain may be chosen among 16 possi- 
bilities by impedance commutation. The configuration given by the 
set of gains for the 16 amplifiers may be stored in memory and re- 
called at any time. 


5861 (GEPP-OP—667a) Field shaping to improve 
vacuum-diode voltage holdoff. Furno, E.J.; Shafer, R.E. 
(General Electric Co., St. Petersburg, FL (USA). Neutron 
Devices Dept.). Jun 1982. Contract AC04-76DP00656. 24p. 
(CONF-821024—6). NTIS, PC A02/MF AOl. Order 
Number DE83002617. 


From 10. international symposium on discharges and electri- 
cal insulation in vacuum; Columbia, SC, USA (25 Oct 1982). 

In our work we need a small vacuum diode which will reli- 
ably hold off a pulse voltage in excess of 150 kV. These diodes 
typically have an interelectrode spacing of 6 to 10 mm with a glass 
insulator length 3 to 4 times the interelectrode spacing. We found 
that the overall holdoff voltage for a diode with a fixed insulator 
and interelectrode gap length was strongly affected by the position 
of the interelectrode gap. The highest voltage holdoff was obtained 
when the interelectrode space was at the negative end of the insula- 
tor. Experiments were made with two sizes of diodes, varying the 
location of the interelectrode space from the negative end to the 
positive end. The large diode high voltage holdoff ranged from 240 
kV with the interelectrode space at the negative end to 180 kV 
with the interelectrode space in the middle of the insulator. The 
smaller diode high voltage holdoff ranged from a high of 200 kV 
with the interelectrode space at the negative end to 130 kV with 
the interelectrode space at the positive end. The minimum at the 
middle was not as pronounced in this diode. Since most of the high 
voltage breakdowns were across the glass insulator, electron ava- 
lanching was suspected. Computer generated field plots confirmed 
this possibility. With the interelectrode space at the negative end, 
the field lines direct any field emission electrons from the triple 
junction or the edge of the negative electrode away from the glass. 
All other configurations direct the electrons toward the glass. Thus 
shaping the field so that any field emission electrons are directed 
away from the insulator improves the high voltage holdoff by mini- 
mizing the probability of an avalanche type surface breakdown. 


5862 (INIS-SU—116, pp 49-55) Limit gain of «iectronic 
amplifiers. Volkov, Yu.A. 1980. (In Russian). NTIS (US 
Sales Only), PC A06/MF AO1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

Some formulas useful for amplifier analysis connecting limit 
gains of the amplifiers with their inlet and outlet resistances are pre- 
sented. All the given formulas are true for amplifiers containing any 
number of cascades. 
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5863 (INIS-SU—116, pp 56-59) Features of the design 
of the wide-band feedback amplifiers. Volkov, Yu.A.; Mishin, 
Yu.N.; Ryabkov, L.F. 1980. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

Calculation problems of wide-band feedback amplifiers in 
which high stability of performances and low level of non-linear 
distortions are approached at the expense of applying deep feed- 
back (FB) are considered. The calculation should be necessarily 
begun with evaluating the maximum possible FB depth in the de- 
fined range of the operating frequency. Special attention in amplifi- 
er designing should be paid to accountancy of an additional phase 
shift caused by the signal delay in active elements, final rate of 
signal propagation in the FB loop as well as by open signal trans- 
mission through structural volumes of active elements Calculation 
of the APS in the amplifier permits to evaluate its maximum fre- 
quency possibilities and maximum FB depth. APS effect on the 
maximum amplifier frequency fsub(n) is illustrated by the fsub(n) 
dependence on the value of relative dielectric permeability epsilon 
of the integral amplifier substrate. The presented correlations and 
assessments have been applied in designing the hybrid integral mi- 
crocircuit of a videoamplifier with the following parameters: ampli- 
fication factor 18 dB, operating frequency band 0-30 MHz, level of 
nonlinear distortions less than 0.15% at 1B signal. Presented are the 
calculation and experimental characteristics of the amplifier which 
practically coincide within the 0-30 MHz frequency range. 


5864 (INIS-SU—116, pp 60-64) To the problem of pro- 
viding the deep feedback amplifier stability. Korolev, V.A.; 
Samygin, V.A.; Tsygankov, V.A. 1980. (In Russian). NTIS 
(US Sales Only), PC A06/MF A0O1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

When designing wide-band deep feebback (FB) amplifiers 
special attention is paid to their stability in the defined range of the 
operation frequency f< =fp. It is stated, that the control should be 
exercised of the amplitude-frequency characteristic (AFC) of loop 
amplification within the frequency range essentially exceeding fo for 
providing the amplifier stability. The optimal results are obtained 
when the loop amplification AFC has the form of the ideal cut-off 
characteristic by Bode. But in most practical cases it is true only in 
the first approximation. That is why the problem of providing sta- 
bility of the amplifier is reduced to determination of such loop am- 
plification AFC according to which a characteristic close to the 
ideal cut-off characteristic by Bode could be obtained by means of 
the correction circuits. Methods for determining the transient AFC 
of loop amplification is considered on a definite example. 


5865 (LA—9500-SR) Gyrocon radio-frequency generator 
for FY-80 and FY-81. Tallerico, P.J. (Lcs Alamos National 
Lab., NM (USA)). Sep 1982. Contract W-7405-ENG-36. 
18p. NTIS, PC A02/MF A01. Order Number DE83002307. 

The gyrocon is a high-power, high-efficiency amplifier that 
operates by deflection modulation of an electron beam. The spatial 
bunching can be better than the temporal bunching in a klystron, 
especially for high output powers and uhf frequencies. Soviet gyro- 
cons have produced over 40 MW of pulsed power at 430 MHz and 
250-kW cw at 181 MHz. The progress on the construction and test- 
ing of a 450-MHz prototype gyrocon is discussed. The maximum 
pulsed output power that has been achieved in the reporting period 
is 1 kW. Although these powers are significantly below the design 
goal of 650 kW, there is a good chance that the experimental pro- 
gram in FY-82 will result in increased output power. 


5866 (SAND—82-1424) Superregenerative amplifier in 
linear mode as a radar range gate. Williams, C.S. (Sandia 
National Labs., yt seein 3 NM (USA)). Sep 1982. Con- 
tract AC04-76DP00789. 36p. NTIS, PC A03/MF AOl1. 
Order Number DE83001660. 

This paper gives a formula for the output voltage of a super- 
regenerative amplifier in linear mode when used as a radar range 
gate. Since the formula is applicable to transients, it can be used to 
find the gate response to radar-echo pulses at ranges different from 
the range of maximum gate response. Since radar echo as well as 
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noise and jamming are often random processes, the paper also gives 
formulas for the mean-square output when the input is a stationary 
or transient random process. The relationships among amplification, 
gatewidth, and bandwidth are also presented. 


5867 (SAND—82-1544C) GaP/Al/sub x/Ga/sub 1-x/P 
heterojunction bipolar junction transistor for high-tempera- 
ture electronic applications. Zipperian, T.E.; Dawson, L.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 12p. (CONF-821207—1). 
NTIS, PC A02/MF A0O1. Order Number DE83001267. 

From IEEE international electron devices meeting; San 
Francisco, CA, USA (13 Dec 1982). 

Portions of document are illegible. 

Useful bipolar transistor action over the full temperature 
range from 78 to 823K has been demonstrated for mesa-isolated, 
liquid-phase epitaxial n* npn, GaP/Alb ssGao 6sP/GaP/GaP struc- 
tures. This represents both the highest temperature and the widest 
temperature range (745K) over which useful solid-state transistor 
action has ever been demonstrated in any III-V compound semi- 
conductor system. These results imply that the GaP/Al/sub x/Ga/ 
sub 1-x/P chemical system is an excellent materials candidate in 
which to base a technology for high-temperature electronics and 
the results also imply the very real possibility of functional solid- 
state devices and circuits at temperatures in excess of 500°C. 


5868 Application of intense relativistic electron beams 
to the switching of high currents in high power electrical net- 
works. Mayergoyz, I.D.; Destler, W.W.; Emad, F.P. (Elec- 
trical Engineering Department, University of Maryland, 
College Park, Maryland 20742). Journal of Applied Physics; 
53: No. 11, 7189-7194(Nov 1982). 

A new concept of switching of high currents using intense 
relativistic electron beams propagating in vacuum drift tubes is pre- 
sented. Some possible applications of this concept for the design of 
current switches are discussed. Supporting analytical one-dimen- 
sional theory of an electron beam switch is given. Electron beam 
hysteresis phenomenon associated with the switching mechanism is 
briefly discussed. 


5869 dc-plasma-sprayed electronic-tube device. Meck, 
T.T. (to Dept. of Energy). US Patent Application 343,792. 
29 Jan 1982. 16p. Contract W-7405-ENG-36. 

An electronic tube and associated circuitry which is pro- 
duced by dc plasma arc spraying techniques is described. The proc- 
ess is carried out in a single step automated process whereby both 
active and passive devices are produced at very low cost. The cir- 
cuitry is extremely reliable and is capable of functioning in both 
high radiation and high temperature environments. The size of the 
electronic tubes produced are more than an order of magnitude 
smaller than conventional electronic tubes. 


5870 Doped semiconductor material and method for 

doping same. Yang, C.Y. (to Dept. of Energy). US Patent 

a plication 342,683. 26 Jan 1982. 16p. Contract AC02- 
HO00016. 

A method for doping semiconductor material and the semi- 
conductor produced by the method are described. An interface is 
established between a solid electrolyte and a semiconductor to be 
doped. The electrolyte is chosen to be an ionic conductor of the 
selected impurity and the semiconductor material and electrolyte 
are jointly chosen so that any compound formed from the impurity 
and the semiconductor will have a free energy no lower than the 
electrolyte. A potential is then established across the interface so as 
to allow the impurity ions to diffuse into the semiconductor. In one 
embodiment the semiconductor and electrolyte may be heated so as 
to increase the diffusion coefficient. 


5871 Inductive-storage pulse-circuit device. Parsons, 
W.M.; Honig, E.M. (to Dept. of Energy). US Patent Appli- 
cation 341,374. 21 Jan 1982. 17p. Contract W-7405-ENG-36. 

Inductive storage pulse circuit device is disclosed which is 
capable of delivering a series of electrical pulses to a load in a se- 
quential manner. Silicon controlled rectifiers as well as spark gap 
switches can be utilized in accordance with the present invention. 
A commutation switching array is utilized to produce a reverse 
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current to turn-off the main opening switch. A commutation ca- 
pacitor produces the reverse current and is initially charged to a 
predetermined voltage and subsequently charged in alternating di- 
rections by the inductive storage current. 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 5541, 5547, 5560 


5872 (CRWR—174) Energy consumption in municipal 
wastewater treatment facilities. Greenwood, D.R.; Gloyna, 
E.F. (Texas Univ., Austin (USA). Center for Research in 
Water Resources). Nov 1980. 188p. Center for Research in 
Water Resources, Univ. of Texas, 10100 Burnet Rd., Austin, 
aa. 

Portions of document are illegible. 

This study involves the Greta of a computer program 
designed to determine the energy consumption of primary, second- 
ary, and tertiary treatment units encountered in municipal 
wastewater treatment facilities. A study of the literature was made 
to determine if a model detailing energy consumption had previous- 
ly been developed. A model exists which includes a subroutine in- 
volving energy consumption. This subroutine predicts energy con- 
sumption for only 24 unit processes, hardly sufficient to cover the 
wide variety of treatment units in use today. With increased empha- 
sis being placed on energy consumption and conservation, there is 
an apparent need for a readily accessible and easily used program 
which incorporates a wide variety of treatment processes and deals 
specifically with energy consumption. In response to this need, a 
computer program has been developed which will determine 
energy consumptions for 72 treatment processes. Energy usage is 
based on EPA documents and manufacturers’ process equipment 
manuals. The program in all cases presents the electrical energy 
used (Btu/day) and, in cases involving fuel uses, the energy of the 
fuel consumed (also Btu/day). For many unit processes, design pa- 
rameters which are a function of the input will be printed as 
output. These design parameters may affect the energy consump- 
tion of the unit; therefore, they may be of interest to the user. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 4997, 5521 


5873 (CONF-811061—5) Heat exchanger materials for 
fluidized-bed coal combustion. Devan, J.H.; Godfrey, T.G.; 
Ficalora, P.J. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 10p. NTIS, PC A02/MF AOl. 
Order Number DE83001892. 

From 6. annual conference on materials for coal conversion 
and utilization; Gaithersburg, MD, USA (13 Oct 1981). 

Portions of document are illegible. 

The objective of this study was to determine the corrosion 
performance of heat exchanger and uncooled internal structural ma- 
terials in atmospheric fluidized-bed combustors (AFBCs). Although 
crushed limestone is used in the fluidized bed as a sulfur absorber, it 
is known that both oxidation and sulfidation of in-bed components 
occurs in beds that operate at temperatures of 500 to 870°C. Ac- 
cordingly, these studies were conducted to estimate the service life- 
times of AFBC candidate alloys under prototypic AFBC condi- 
tions. The candidate materials included chromium-molybdenum 
steels and stainless steel-304. The results are intended to guide the 
selection of materials of construction for demonstration AFBCs an- 
ticipated in the early 1980s. 


5874 (DOE/CS/40157—T1) Conversion of integral- 
quench furnace to fluidized-bed furnace. Final technical 
report. (Procedyne Corp., New Brunswick, NJ (USA)). Oct 
1981. Contract FC07-79CS40157. 142p. NTIS, PC A07/MF 
A01. Order Number DE83002169. 

The objective of this project was to develop an economical 
conversion technique to convert a conventional integral quench 
heat treating furnace to a fluidized bed integral quench furnace to 
achieve improved energy efficiency in heat treating operations. A 
used conventional integral quench furnace was converted to a fluid- 
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ized bed integral quench furnace by altering the hot zone construc- 
tion and by adding the required materials handling equipment inter- 
nal to the furnace. The furnace was tested and the economics of 
operation and conversion were determined. Operating economics 
looked attractive but the conversion costs were too high to make 
the conversion marketable to the heat treating industry. 


5875 (DOE/METC—82-59-Vol.1) Bibliography fluid- 

ized-bed combustion reports. 2 J.W. Jr. (ed.). (Depart- 

— of Energy, Morgantown, WV (USA). Morgantown 

ae ee one Center). Oct 1982. 587p. NTIS, PC 
A01. Order Number DE83002924. 

Portions of document are illegible. 

This bibliography contains abstracts of all fluidized-bed com- 
bustion work accomplished under US Government sponsorship for 
which official reports have been published. The bibliography 
covers work reported from 1975 to the present. This volume pre- 
sents the abstracts and/or descriptor keywords for 3589 citations. 


4220 Underground Engineering 
REFER ALSO TO CITATION(S) 4062 


5876 (DOE/DP/48000—T1-Pt.1) Users manual for 
FAST-M. Freiman analysis of systems technique: total 
project. Part I, final report. (Freiman Parametric Systems, 
Inc., Cherry Hill, NJ (USA). Sep 1982. Contract ACO01- 
82DP48000. 150p. NTIS, PC A07/MF AOl1. Order Number 
DE83000865. 

Portions of document are illegible. 

A manual for operating the FAST-M computer model is 
presented. FAST-M is a cost parametric model capable of process- 
ing all types of underground/civil engineering projects and takes 
into account costs associated with surface and subsurface construc- 
tion, equipment costs, program management costs, economic fac- 
tors, performance penalties caused by schedule changes, and all ap- 
propriate cost uncertainties and risks. The program logic is ex- 
plained, and details of computer operation, input, creating input 
files, and the use of auxiliary models are discussed. (LCL) 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 4490, 4491 


5877 (GKSS—82/E/5) Finite element analysis for the 
determination of nonstationary temperature distribution in a 
plane plate during electro-slag welding under atmospheric 
conditions. Dietrich, R.; Bathe, K.J. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.)). 1982. 59p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82750909. 

In this report an analysis is presented for the transient tem- 
perature distributions in a plate during welding under atmospheric 
conditions. The aim of this analysis consists of developing the theo- 
retical foundations for the numerical analysis of underwater weld- 
ing processes (dry or wet). The analysis is performed using the 
finite element method. The basic concepts of this method are ex- 
plained. The temperatures along and transverse to the welding 
seam are given, and the three-dimensional temperature distributions 
are presented. Some conclusions obtained in this analysis are sum- 
marized. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 4019, 5596 
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REFER ALSO TO CITATION(S) 4538, 4702 
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REFER ALSO TO CITATION(S) 6370 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 5316, 5840, 6414, 6567 


5878 (CEA-CONF—6083) Individual health physics at 
Saclay accelerators. Brochen, J.C.; Delsaut, R.; Drouet, J.; 
Vialettes, H.; Zerbib, J.C. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Nov 1981. 50p. = 
French). (CONF-8111113—1). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE82702836. 

From ATSR meeting on health physics; Geneva, Switzer- 
land (12 Nov 1981). 

After giving a brief description of the Saturne synchrotron 
and the linear accelerator located on the Saclay site, the risks of 
irradiation in operation and on shut-down are reviewed and a de- 
scription is given of the arrangements made for protection against 
radiation such as the shielding, access safety and the central moni- 
toring of radiation. The irradiation statistics for the last few years 
are given. 


5879 (CONF-8010206—Vol.1, pp 59-65) U-400 isoch- 
ronous cyclotron and prospects of development 
accelerators of the JINR Laboratory of nuclear reactions. 
Flerov, G.N.; Oganesyan, Yu.Ts.; Boltushkin, V.V. 1981. 
(In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The status of the U-400 isochronous cyclotron is described 
and the results on ion acceleration with the masses from 16 to 65 
are presented. Using the U-400 cyclotron ion beam extraction is re- 
alized in two directions using the beam stripping method on fine 
targets (with 40-50 yg/cm? thickness) with a possible energy vari- 
ation by changing radial and azimuthal foil positions without mag- 
netic field reconstruction. A program of experiments on synthesis 
and investigations of properties of transuranium elements is carried 
out with beams extracted in both directions. Estimations of con- 
struction of the 5.5 m isochronous cyclotron with separated sectors 
(of the second acceleration stage of heavy ions from *He to **U 
up to 50-250 MeV/nucl. energies) are presented. Further energy in- 
crease of accelerated ions (up to several GeV/nucl.) is supposed to 
realize in the following stage - in a circular cyclotron. 


5880 (CONF-8010206—Vol.1, pp 161-168) Main re- 
collectiv 


sults of investigations on the JINR e accelerator pro- 
totype. Sarantsev, V.P. 1981. (In Russian). Dep. NTIS (Us 
Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of investigations on ion accumulation and accel- 
eration on the prototype of the JINR collective accelerator are pre- 
sented. The specific feature of the facility is the use of a thin-metal 
adhezator providing stable formation of electron rings, a solenoid, 
along which a magnetic field with a present accelerating gradient is 
generated, and an induction section with a pulsed accelerating field. 
The main accelerator parameters are optimized. During accelera- 
tion runs the number of electrons in the orbit varies from 7x10"? to 
1.5x10"*. The final ring radius is 3.5 cm. The electric field strength 
in the ring is (0.44-1.28)x10® V/cm. The accelerated ion energy and 
ring load for nitrogen ions are 3.2+-10% MeV/nucl. and (5- 
6)x10"!, respectively. The electric field strength in the induction 
section of the 1.2 m length is 500 kV/m and 200 ns accelerating 
pulse duration; the ion energy gain, when the ring passes through 
the section, is 0.8 MeV nucleon. As a result of investigations the 
design of accelerator for any ions up to uranium with accelerated 
particle energy of 20 MeV/nucleon is developed. 
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5881 (CONF-8010206—Vol.1, pp 103-105) Moderniza- 
tion of the MEPhI 73-cm cyclotron. Sarkisyan, L.A.; Koshe- 
voj, LD.; Kalita, V.A.; Nikolaev, V.S.; Zajkov, V.P. (Mos- 
kovskij Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki); Popov, B.M.; Vino- 

ova, L.I. (Moskovskij Inzhenerno-Fizicheskij Inst. 
(USSR)). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of improvements and start-up of the 73 cm cy- 
clotron, aimed at increase and variation the light ion energy, in- 
creasing the internal and external beam intensity, decreasing the 
time of cyclotron tuning while changing modes of operation are 
presented. Formation of the necessary radial drop of the magnetic 
field, correction of the median plane and the first magnetic field 
harmonic are realized using electric coils installed inside and out- 
side the vacuum chamber. At 300 A current the symmetric pair of 
oppositely connected coils permits correction of the first harmonic 
of the magnetic field of 25 Oe. The pump capacity is increased up 
to 4500 hp and the operating vacuum is 4-5x10-* mm Hg. As a 
result of improvements H2*, D2*, Hes?*, He,t, Nis*, Nis**, Ore* 
and Oie** ions are accelerated and extracted from the cyclotron. 
The internal beam intensity at the 30 cm radius changes from 300 
to 2000 A, and for the extracted beams - from 0.3 to 30 pA. 


5882 (CONF-8010206—Vol.1, pp 88-90) Heavy ion ac- 
celeration up to the energy of 1-2 GeV/nucleon in a ring cy- 
clotron. Sarkisyan, L.A. (Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

Parameters of the 16 eV/nucleon high-energy heavy ion ring 
cyclotron (A/Z=2) with integral resonances passing through radial 
betatron oscillations are presented. The expected number of ions ac- 
celerated in the cyclotron is about 10’* s~ for argon ions and 10%” 
s~! for uranium ions. The expected average currents of heavy ions 
accelerated in the cyclotron will be 0.01-0.001 A at vacuum pres- 
sure of 10~’° Torr. Construction of such an accelerator will permit 
to study new properties of the nuclear matter. 


5883 (CONF-8010206—Vol.1, pp 85-87) Construction 
of an afterstripping section of the Hii: type structure for 
heavy ion linac. Arsen’ev, V.V.; Bezrodnyj, Yu.G.; Bomko, 
V.A. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The status of construction of an afterstripping section of the 
11.4 m length of a multicharged ion linear accelerator with the de- 
signed energy of 1-8.5 MeV per nucleon is described. The basis of 
the construction is an accelerating structure of the oncoming posts 
with drift tubes with excitation on the Hi. wave. The HF power 
supply system consists of two channels of accelerating cascades ex- 
cited by a master oscillator. The afterstripping section is planned to 
put into operation at the end of 1981. 


5884 (CONF-8010206—Vol.1, pp 78-80) Possibility of 
heavy ion acceleration in the Erevan electron synchrotron. 
Vasil’ev, A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow:; Amatuni, A.Ts.; 
Laziev, Eh.M.; Simonyan, Kh.A. (Erevanskij Fizicheskij 
Inst. (USSR)); Oganesyan, Yu.Ts.; Oganesyan, R.Ts. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The possibility of heavy ion acceleration at the 500 MeV/ 
nucleon maximum energy in the Erevan synchrotron is considered. 
The characteristics of the main systems are presented. The U-200 
type isochronous cyclotron with the 160 Z?/A MeV maximum 
energy factor is chosen as an injector. It is proposed to use 8 re- 
tuned resonators of the synchrotron as an accelerating system. The 
expected energy and intensity of accelerated beams of ions from 
deuterium to argon are presented. Realization of the project as- 
sumes production of 4.5 GeV accelerated electrons. 


ERA VOL. 8,NO.3/ 756 


5885 (DOE/ER/10716—002) Study of electron-target 
experiment. Annual progress report, July 1, 1981-June 30, 
1982. Lee, W.; Wilson, R.R. (Columbia Univ., New York 
(USA). Nevis Labs.). Sep 1982. Contract AC02-80ER 10716. 
8p. NTIS, PC A02/MF AO1. Order Number DE83000117. 

In December of 1981, we submitted a proposal to Fermilab 
for a phased approach to electron-proton collisions which could be 
initiated by the construction of a 5 GeV electron storage ring. Such 
a machine would allow the implementation of ep physics in the US 
well before the end of the decade, while also serving as a potential 
injector for higher energy rings which may then be contemplated. 
The estimated price tag of $30 M (ring plus detector) is substantial- 
ly less than that of the 10 GeV ring. This proposal has again met 
with considerable enthusiasm both from the Fermilab PAC and 
management. However, concern over possible interference with the 
startup of the Tevatron I and Tevatron II programs has resulted in 
a recommendation that such a project should come after anti pp. 
While the concerns expressed with regard to the availability of 
operational facilities at the Tevatron are very real, we believe that 
a schedule which calls for electron-proton collisions at 5 to 10 GeV 
x 1000 GeV beginning sometime in 1988 is likely to leave US high 
energy physics in a very unfavorable position relative to the Euro- 
pean community. We believe that the best resolution of these com- 
peting demands is to plan for the completion of a dedicated 20 
GeV x 1000 ~ 2000 GeV electron-proton collider becoming oper- 
ational at Fermilab at the end of this decade. Our present 5 GeV 
proposal represents the first stage of such a plan. Collisions for only 
a few weeks a year beginning in 1986 ~ 1987 with a 5 GeV ring 
will provide invaluable information and experience for the full scale 
facility to come up later. To enact such a plan development of a 
comprehensive design for the high energy electron storage ring 
must begin immediately. We propose to collaborate directly with 
Fermilab on the design of a high energy electron-proton collider 
which would give Fermilab an ep capability before the end of this 
decade. 


5886 (INP—1069/PL, pp 197-216) Automatic isochron- 
ous AIC-144 cyclotron. Schwabe, E.; Starzewski, E.; 
Semkowicz, A. (Institute of Nuclear Physics, Krakow 
(Poland)); Dmitrevskij, V.P.; Glvzov, A.A.; Kol’ga, V.V.; 
Zaplatin, N.L. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1980. (In Russian). Dep. NTIS (US Sales Only). 

From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

Isochronous AIC-144 cyclotron with automatic energy 
change has been constructed in the Institute of Nuclear Physics in 
Cracow on the base of classic cyclotron U-120 magnet. Desired 
final parameters of accelerator are presented. Some technical con- 
struction details are given. 


5887 (LBL—14819) Research needs of the new accelera- 
tor technologies. Sessler, A.M. (Lawrence Berkeley Lab., 
CA (USA)). Aug 1982. Contract AC03-76SF00098. 21p. 
(CONF-8206125—1). NTIS, PC A02/MF AOl. Order 
Number DE83000518. 


From Seminar on new trends in particle acceleration tech- 
niques; Capri, Italy (1 Jun 1982). 

Portions of document are illegible. 

A review is given of some of the new accelerator technol- 
ogies with a special eye to the requirements which they generate 
for research and development. Some remarks are made concerning 
the organizational needs of accelerator research. 


5888 (LBL—15019) Collective effect accelerators and 
the challenge of attaining ultra-high energies. Sessler, A.M. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1982. Contract 
ACO03-76SF00098. 12p. (CONF-820980—1). NTIS, PC A02/ 
MF AO1. Order Number DE83002566. 

From European Committee of future accelerators - the chal- 
lenge of ultra-high energies conference; Oxford, UK (27 Sep 1982). 

Collective effect acceleration concepts are very briefly re- 
viewed with an eye to their relevance to the acceleration of parti- 
cles to ultra-high energies. 





757 / ERA VOL. 8, NO. 3 


5889 Laser acceleration of particles. Channell, PJ. 
(ed.). New York, NY; American Institute of Physics (1982). 
286p. (CONF-820241—). Contract W-7405-ENG-36. 

From Workshop on laser acceleration of particles; Los 
Alamos, NM, USA (18) Feb 1982). 

This proceedings contains most of the lectures presented at 
the workshop and an executive summary by the ad hoc committee 
on recommendations for laser acceleration. Abstracts of individual 
items from the workshop were prepared separately for the data 
base. (GHT) 


oon Beam Dynamics, Field Calculations, And Ion 
tics 


REFER ALSO TO CITATION(S) 5921, 5954, 5963, 6386 


5890 (AERE-R—10382) Electrostatic field distributions 
in the Harwell Tandem accelerator. Read, P.M. (UKAEA 
Atomic Energy Research Establishment, Harwell. Nuclear 
Physics Div.). Nov 1981. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82702921. 

The electrostatic field distributions in the Harwell Tandem 
accelerator have been precisely calculated using the electrostatics 
program FINALE. The results indicate that the accelerator which 
presently has an upper voltage limit of 6.5 MV has the potential to 
operate at 8 MV. Such an upgrade could be achieved by a modifi- 
cation to the high voltage terminal. Replacement of the existing ac- 
celerator tubes with accelerator tubes capable of a gradient of 1.8 
MV/m would also be required. The existing stack may also require 
replacement. The terminal modification itself would reduce the ter- 
minal to tank breakdown frequency. 


5891 (AERE-R—10422) Ion beam optics of the Harwell 
Tandem accelerator. Read, P.M. (UKAEA Atomic Energy 
Research Establishment, Harwell. Nuclear Physics Div.). 


Dec 1981. 15p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE82702922. 

Calculations of the ion beam optics of the Harwell Tandem 
accelerator operated in tandem and single ended Van de Graaff 
modes are reported. Beam profiles have been calculated to assist in 
accelerator operation and development and to supply information 
required for target line design. A method of mounting a new ion 
source onto the accelerator is discussed. 


5892 (CONF-8010206—Vol.1, pp 352-355) Application 
of the direct integral method for calculation of stationary 
magnetic fields in systems with iron. Dzyuba, V.A.; Karliner, 
M.M.; Lysyanskij, P.B.; Fomel’, B.M. (AN SSSR, Novosi- 
birsk. Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

For accurate calculation of magnetic fields in charged parti- 
cle transport systems the direct” method for calculating the field 
in iron and in any point of the space formed by all iron elements 
and conduction currents is developed. The calculation examples for 
the concrete systems are presented. Comparison of the measured 
fields with the computer calculations for the VEPP-3 and VEPP-4 
magnet channels has shown that the field geometry qualitatively 
coincides; the discrepancy in absolute value does not exceed 1%. 
Calculation of the multipole magnetic field with the iron yoke has 
shown the part of the pole piece at the bottom is in saturation. A 
small thickening (by 1 mm) the half of the pole piece disturbs iron 
from the saturation state and leads to increasing the magnetic field 
by 30% or to decreasing heat release in the winding at the relevant 
magnetic field by 40%. 


5893 (CONF-8010206—Vol.1, pp 348-351) Numerical 
simulation of quisistationary magnetic fields with org for 
ferromagnetic saturation. Dojnikov, N.I.; Kashikhin, V.S. 
(Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 
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The method and results of numerical simulation of the mag- 
netic field of a one-winding magnet of the frame type are described 
with the objective of development of the numerical simulation 


Numerical simulation is carried out by the finite element method 
and the solution of the system of equations by the Newton-Rafson. 
It is shown that the characteristics of the magnetic system practi- 
cally do not change at small variations of the insulation gap. Inho- 
mogeneity of the magnetic field worsens with the increase of the 
insulation gap and magnetic field induction. The method permits to 
calculate the quasistationary magnetic field with provision for satu- 
ration of the magnetic circuit ferromagnetic and the dependence of 
conductivity of the current-carryirg elements on dissipated energy. 


5894 (CONF-8010206—Vol.1, pp 345-347) TPI synch- 
rotron electromagnet power supply system. Butakov, L.D.; 
Dubich, V.K.; Kiryukhina, G.F.; Lashuk, N.A.; Faskhut- 
dinov, Z.Sh. (Tomskij Politekhnicheskij Inst. (USSR). Inst. 
Yadernoj Fiziki, Ehlektroniki i Avtomatiki). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; > USSR (14 Oct 1980). 

The modernized power supply circuit of the TP4 synchro- 
tron electromagnet is described. The power supply system consists 
of a charging facility (CF), which contains a buffer capacitance 
storage ring and a circuit of oscillatory charging of the main stor- 
age ring. The cycle repetition frequency increases up to 7 Hz at the 
1000 MeV beam energy, and when the storage capacitors are 
turned off eit increases up to 12 Hz at the energy up to 600 MeV. 
The magnetic field stability is maintained by a multicircuit automat- 
ic control system (ACS). The field amplitude ACS is designed for 
compensating slowly changing destabilizing factors. The ACS 
maintains nonuniformity of the magnetic field flat top at the mini- 
mum level with the 7x10~* accuracy the total error of the stabiliz- 
ing circuit measured at the 0.5T level during 24 h is close to 10~*. 


5895 (CONF-8010206---Vol.1, pp 338-340) Stabilization 
of the beam mean energy in the VEPP-2M storage ring while 
carrying out the precision Baklakov, B.A.; Vas- 
serman, I.B.; Veremeenko, V.F.; Karliner, M.M.; Kezerash- 
vili, G.Ya.; ’Petrov, S.P.; Potapov, N.G.; Pupkov, YuA,; 
Shatunov, Yu.M. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The increase the cali accuracy and beam energy sta- 
bility in the VEPP-2M storage ring the power supply system of 
electromagnets is modernized. The channel of suppression of the 
power rectifier pulsations is developed. The magnetic field stabiliza- 
tion circuit, including a nutation nuclear magnetometer, which con- 
siderably increases the field stability in bending magnets in the 0-1 
Hz frequency band, is introduced. The measurement system for 
magnet displacements permitting to control radial displacements of 
the storage ring magnets within the +-0.4 mm limits at the 0.01 
mm accuracy. The modernized magnetic field stabilization system is 
used in experiments on measuring the Ksub(s) meson mass. 


5896 (CONF-8010206—Vol.1, pp eae Measuring 
the critical current in superconducting samples made of NT- 
50 under pulse irradiation by high-energy particles. Vasilev, 
P.G.; Vladimirova, N.M.; Volkov, V.L; Goncharov, LN. 
(Joint Inst. for Nuclear Research, Dubna (USSR)); ae 
L.N.; Zel’dich, B.D.; Ivanov, V.1; Kleshchenko, E 

(Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)); ino. 
tov, V.B. (Institut Mediko-Biologicheskikh Problem, 
Oy (USSR)). 1981. (In Russian). Dep. NTIS (US Sales 

y). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of tests of superconducting samples of an uninsu- 
lated wire of the 0.5 mm diameter, containing 1045 superconduct- 
ing filaments of the 10 ym diameter made of NT-50 superconductor 
in a copper matrix, are given. The upper part of the sample 
("closed") is placed between two glass-cloth-base laminate plates of 
the 50 mm length, and the lower part (“open”) of the 45 mm length 
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is immersed in liquid helium. The sample is located perpendicular 
to the magnetic field of a superconducting solenoid and it is irradi- 
ated by charged particle beams at the energy of several GeV. The 
measurement results of permissible energy release in the sample de- 
pending on subcriticality (I/Isub(c) where I is an operating current 
through the sample, and Isub(c) is a critical current for lack of the 
beam) and the particle flux density, as well as of the maximum per- 
missible fluence depending on subcriticality. In case of the “closed” 
sample irradiated by short pulses (approximately 1 ms) for I/ 
Isub(c)<0.6 the data obtained on energy release are close to the 
data obtained for heating under adiabatic conditions. For the 
“open” sample heat transfer to liquid helium is significant. 


5897 (CONF-8010206—Vol.1, pp 254-258) Compensa- 
tion of linear coupling of betatron oscillations and vertical 
energy dispersion in the VEPP-4 storage ring. Zholents, 
A.A.; Nikitin, S.A.; Petrov, V.V.; Protopopov, I.Ya.; Tu- 
majkin, G.M. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The experimental results on compensation of linear coupling 
resonance (LCR) of betatron oscillations and vertical energy disper- 
sion (VD) in the VEPP-4 storage ring to reduce the vertical beam 
size are presented. The LCK compensation consists in zeroing the 
coupling vector, which modulus, defines the minimum possible de- 
tuning between eigenfrequencies of coupled betatron oscillations. 
The VD correction is realized by zeroing the vertical dispersion 
function (VDF). For LCR compensation combinations of lense tri- 
ples with such gradients, that the VDF is not excited outside the 
given triple, are assembled of skew quadrupole lenses of the experi- 
mental range. Each triple forms the definite coupling vector. The 
results obtained well illustrate the possibilities of decreasing the 
vertical beam size and increasing the VEPP-4 luminosity. 


5898 (CONF-8010206—Vol.1, pp 5269-27) Increasing 
electron cooling by means of electron beam internal instabil- 
ity. Derbenev, Ya.S. (AN SSSR, Novosibirsk. Inst. Yader- 
noj Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To increase the friction effect in the electron cooling method 
it is proposed to use the instability of electron beam longitudinal 
deflection. The instability is formed by superimposing a transverse 
oscillating magnetic field of an ondulator on a longitudinal magnet- 
ic field accompanying an electron beam. Depending on conditions, 
the possibility of realization of three types of instability is shown: a 
cyclotron type, a negative longitudinal mass instability and radi- 
ation instability. The methods of suppression of the electron beam 
Schottky noise effect are considered. It is shown that the proposed 
method permits increasing the cooling rate of beams with a great 
phase volume by several orders in a wide energy range, including 
relativistic ones. 


5899 (CONF-8010206—Vol. 1, pp 276-278) Storage 


ring-beam stretcher for the LUEh-2000 electron linac. 
Bulyak, E.V.; Gonchar, V.Yu.; Grigor’ev, Yu.N. (AN Uk- 
rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1981. 
(In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The block-diagram and basic parameters of the NR-2000 
storage ring- beam stretcher designed for increasing the coefficient 
of electron beam filling from 10-* to approximately 1 for the 2 
GeV Kharkov linac are presented. The NR-2000 circumference is 
497 m. The ring contains four focusing periods, each containing 
one rectilinear achromatic section, which are used for location of 
injection systems. Injection using a local perturbation of an equilib- 
rium orbit in a rectilinear section permits to provide simultaneous 
operation of the NR-2000 in the beam stretcher mode and the mode 
of a synchrotron radiation source. The 500 mA accumulated cur- 
rent at the 12 s beam lifetime (the residual gas pressure in a cham- 
ber can be not greater than 10~* Torr) and 50 Hz injection frequen- 
cy can be obtained during 40 s while conserving 1% of particles 
after every extraction cycle. 


ERA VOL. 8,NO.3/ 758 


5900 (CONF-8010206—Vol.1, pp 284-287) Some possi- 
Ritistas of tnescdiiie coldienl curvens Senalty in ouliiding iam 
facilities. Vasserman, I.B.; Izrajlev, F.M.; Koop, LA,; 
Skrinskij, A.N.; Tumajkin, G.M. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. NTIS (US 
Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of studying the possibility of increasing the Xi 
limiting current density in beam colliding facilities are presented. 
The dependence of Xisub(c) on the closeness to integral resonance, 
beam aperture and shape, relation of colliding beam parameters is 
studied. It is shown that there are rather good possibilities of in- 
creasing Xisub(c), and, consequently, luminosity of the beam collid- 
ing facilities. The prospects of operation on the main coupling reso- 
nance with equal B-functions, as well as near the integral resonance 
are shown. 


5901 (CONF-8010206—Vol.1, pp 293-297) Analysis of 
beam-beam interactions in monochromatic experiments with 
large vertical dispersion. Zholents, A.A.; Izrajlev, F.M.; 
Temnykh, A.B. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of numerical simulation and analytical estima- 
tions of linear effects in monochromatic experiments with colliding 
beams are presented. It is shown that the critical value of limiting 
currents, at which strong diffusion appears and increase of the 
beam cross section at lambda>>1 (lambda is a ratio of mean- 
square synchrotron and betatron beam parameters) does not de- 
crease, but even starts to grow. The minimum value is attained at 
relatively low values of lambda approximately 3-6 and is equal to 
0.5 of the xi threshold value, for the lack of synchrotron oscilla- 
tions. The results of investigations show that the limiting currents 
in monochromatic experiments will be not more than twice lower 
than in usual experiments with colliding beams. 


5902 (CONF-8010206—Vol.1, pp 169-172) Electron 
beam dynamics in the linear accelerator of the VEPP-4 posi- 
tron source. Karliner, M.M.; Kozhemyakin, A.V.; Lysyans- 
kij, P.B.; Nezhevenko, O.A.; Ostrejko, G.N.; Salimov, R.A.; 
Fomel’, B.M.; Yakovlev, V.P.; Yasnov, G.I. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of computer calculations of the dynamics of the 
5A electron beam in the 30 MeV linac of the VEPP-4 positron 
source are presented. The linac is a biperiodic chain of coupled res- 
onators in which a 7/2 type standing wave excitation at 430 MHz 
takes place. The accelerating structure length is about 7 m, it con- 
sists of two sections, 10 accelerating resonators in each. After start- 
up of the VEPP-4 positron source electrons in the linac are acceler- 
ated up to 50-54 MeV. While injecting 100-110 A the total output 
current of the accelerator is 35-40 A. At present colliding beams 
are obtained in the VEPP-4 and some experiments on measuring 
PSI-and PSI’ meson masses are carried out. 


5903 (CONF-8010206—Vol.1, pp 213-216) Longitudi- 
nal microwave instabilities of the beam in the IHEP proton 
synchrotron. Gurov, G.G. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To reduce pulsed spread of proton beam bunches at the in- 
tensity of 5x10’ proton/pulse a short-wave longitudinal instability 
in the region of the transition through the critical energy is meas- 
ured on the IHEP synchrotron. For microwave radiation detection 
a number of sensors, being a piece of a rectangular waveguide with 
a superhigh- frequency diode installed inside the waveguide. The 
waveguides have different cross sections and play the role of high- 
pass filters. The analysis of signals from the sensors has shown that 
mainly the 3-5 cm waves are excited before the transition trough 
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the critical energy and just after the transition the spectrum shifts 
towards higher frequencies. On the instability threshold the phase 
length of the bunch remains constant. The conclusions are made 
that with the intensity increasing the effect of the microwave insta- 
bility increases. 


5904 (CONF-8010206—Vol.1, pp 224-225) Study on in- 
tense beam transverse in a storage ring. Bulyak, 
E.V.; Kurilko, V.I; Markov, V.V.; Mocheshnikov, N.I. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1981. (In Russian). Dep. NTIS (US Sales Only). 

rom 7. all-union national conference on particle accelera- 
tors; — USSR (14 Oct 1980). 

The calculation results of the betatron oscillation Coulomb 
shift caused by positive ions, accumulated in the electron beam 
orbit in the storage ring, are presented. On the N-100 storage ring 
the current dependence of the frequency shift of forced betatron os- 
cillations in relation to a small part of accumulated beam particles, 
corresponding to the amplitude jump into another branch of the 
resonance characteristic, is measured. At the 75 mA accumulated 
currents the sign of the Coulomb frequency shift is positive and the 
shift value corresponds to complete compensation of a mean (in the 


orbiting period) of the space beam charge density by positive ions. 


5905 (CONF-8010206—Vol.1, pp 173-176) Study on 
longitudinal motion of particles in a su energy 
synchrotron accelerating system under pulse current leading. 
Val’dner, O.A.; Ivanov, S.V.; Masunov, Eh.S. (Moskovskij 
Inzhenerno-Fizicheskij Inst. (USSR)); Sulygin, L.1.; Shem- 
bel’, B.K. (Gosudarstvennyj Komitet po_Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 


For the purpose of choosing the type of an accelerating fa- © 


cility for the proton accelerating-storage facility the results of nu- 
merical simulation of the stationary state of a particle packet in the 
waveguide system and resonator system at pulsed current loading 
(PCL) for the lack of the compensation system are presented. The 
mean beam current for the waveguide system is 0.5 A, for the reso- 
nator system-0.3 A. It is shown that for accelerating the 1.6 A 
nominal current in the accelerating-storage facility it is necessary to 
use the PCL compensation system. 


5906 (CONF-8010206—Vol.1, pp 177-181) Electron ac- 
celeration in a homogeneous circular diaphragmatic wavequide 
with account for current loading. Shchedrin, I.S. (Moskovskij 
Inzhenerno-Fizicheskij Inst. (USSR)). 1981. (In Russian). 
Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To a more precise description of the dynamics of an acceler- 
ated high-current electron beam in a circular diaphragmatic wave- 
guide (CSW) the acceleration process of electrons is considered in 
the following assumptions: the CDW is homogeneous along the 
length; interaction of electrons with the basic wave is considered; 
the motion is longitudinal; electron bunches are point; only the ap- 
proximation of the given bunch motion (a relativistic case) is taken 
into consideration; no bunch slipping in reference to the wave and 
the bunches are located in the wave peak of the generator acceler- 
ating field. The results obtained are of interest for designers of elec- 
tron linacs and accelerating sections in storage rings, superconduct- 
ing electron linacs and accelerating systems with linear colliding 
electron-positron beams. 


5907 (CONF-8010206—Vol.1, pp 182-184) Study on 
luminosity in electron 


dynamics of beams of high linacs. Po- 
lyakov, V.A.; Shchedrin, I.S. (Moskovskij Inzhenerno-Fizi- 
cheskij Inst. (USSR)). 1981. (in Russian). Dep. NTIS (US 
Sales Only). 
From 7. all-union national conference on particle accelera- 
tors; — USSR —< Oct 1980). 
To increase the electron beam luminosity in electron linacs 
(ELA), designed for electron microscopy, a numerical analysis of 
the electron dynamics in the ELA is carried out. Insufficiency of 
the available data on longitudinal beam motion in the 10~*-10~5 rel- 
ative energy spread on radial motion, as well as inadequacy of the 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


data on aberrations of the second order introduced by the acceler- 
ating structure are shown. The necessary accountancy of the longi- 
tudinal Coulomb field is also shown. For the 1-10 MeV electron en- 
ergies, 10° and 5x10° cm~* bunch density, 5 deg-0.5 deg phase ex- 
tension the beam current varies within the 0.2-10 mA. The bunch 
moves in the drift space of the 2.5 m length. The energy spread is 
8x10~* (i MeV) to 10~* (10 MeV) at the 2 mA beam current. 


5908 (CONF-8010206—Vol.1, See ee ——- 
ized simulation of acceleration in a 
crotron. Belovintsev, K.A.; Karev, A.1; Kurakin VG VG. (AN 
SSSR, Moscow. Fizicheskij Inst.). 1981 (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; = USSR (14 Oct 1980). 

The method and results of computerized simulation of proc- 
esses of phase and betatron particle motion in the FIAN microtron 
under construction, which is designed for production of an electron 
bream of 25 to 40 MeV energy, at 0.5 A intensity in a 6 ys pulse 
and acceleration cycle frequency of 50 Hz are described. A section 
of travelling wave linac with a buncher at the input is used as an 
accelerating element. The accelerating voltage frequency is 1.8 
GHz (lambda= 16 cm). The energy increment per cycle is approxi- 
mately 6 MeV, and the total number of orbits is 5-8. At the first 
stage of acceleration the beam dynamics when beam passing 
through the accelerating structure is considered. On the basis of the 
data obtained the relevant parameters of the accelerating element 
and injection system are determined. Simultaneous calculations of 
the quantitative effect of the difference between the real topogra- 
phy of magnetic field on the ideal one on the phase motion are car- 
ried out. At the second stage, when a number of varied parameters 
is reduced, the values of the drift space extension and field induc- 
tion in bending magnets, providing phase motion stability for the 
given orbit number are calculated using the special algorithm, and 
then the racetrack microtron characteristics are determined. It is 
shown that propagation of current perturbation along all orbits and 
inertia of a diaphragmatic waveguide can be compared with fre- 
quency-phase characteristics of the amplifier and the feedback cir- 
cuit. 


5909 (CONF-8010206—Vol.1, pp 189-193) Stabilization 
beam instability by 


a ene production 

nieinaes canst Dimov, G.I.; Chupriyanov, V.E. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To obtain high proton currents the experimental results on 
stabilization of a two-stream instability of a compensated proton 
beam in a storage ring with charge-exchange injection are present- 
ed. The orbit average radius of the storage ring is 1 m. The proton 
energy in the beam is 1 MeV. It is proposed to use plasma generat- 
ed in the accelerating path by ionization of residual gas with an 
electron flux moving along the magnetic field perpendicular to the 
proton beam for suppressing the two-stream instability. A directly- 
heated multiwire thermoionic cathode is used as an electron source. 
The cathode is made of thoriated tungsten. The diameter of the 
cathode wires is 0.19 mm. During the electro charge compensation 
time of approximately 10~* s at the 10-5 Torr prossure of the resid- 
ual gas the ionizer generates plasma of the 3x10° cm~* density. 14 
ionizers about half the length of the storage ring track are placed 
into the storage ring. It is shown that at the plasma density greater 
than 3-5x10* cm™* the two-stream instability becomes stable and the 
accumulated current is defined by the injection current and proton 
lifetime on the orbit. 


5910 (CONF-8010206—Vol.1, pp 205-208) Characteris- 
tics of a beam transverse coherent instability at the 386 Oc 
magnetic field flat-top in the IHEP accelerator. Ado, Yu.M.; 
Bruk, V.L.; Gertsev, K.F.; Lebedev, O.P.; Mokhov, V.M.; 
Troyanov, EF. (Gosudarstvennyj Komitet po 
re Atomnoj Ehnergii SSSR, Serpukhov. Inst. 

iziki Vysokikh Ehnergij). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 
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The experimental results of investigations of characteristics 
of a beam transverse coherent instability in the IHEP accelerator 
operating in the mode with an intermediate flattop of the 386 Oc 
magnetic field are presented. For instability suppression a small- 
power feedback system affecting the magnetic field flattop with the 
10 MHz frequency bandwidth is constructed and tested. The depen- 
dences of increments of radial and vertical oscillations on beam in- 
tensities are presented. The instability thresholds are (3-4)x10™ 
proton/cycle. The effect of betatron frequencies on the increments 
is shown. The effect of the zero azimuthal harmonic of the magnet- 
ic field cubic nonlinearity on the vertical instability thresholds is 
studied. The conclusions are made that the coherent instability in 
the IHEP accelerator at the 5x10** proton/cycle beam intensity can 
be an important problem. 


5911 (CONF-8010206—Vol.1, pp 194-204) Ion-optical 

of accelerating tubes with a spiral field. Kish, A.; 
Koltai, Eh.; Sabo, D. (Magyar Tudomanyos Akademia 
Atommag Kutato Intezete, Debrecen). 1981. (In Russian). 
Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The experimental results and calculations in comparison with 
ion-optical properties and technical parameters of helical accelerat- 
ing tubes with corresponding data of tubes with an uniform and an 
inclined fields are given. The intensity and stability of location of a 
beam having passed through tubes of different constructions in- 
stalled into an electrostatic generator are studied. The "HEXE” 
program is used for calculations. It is shown that in a helical tube 
the final electron energies have a smaller magnitude than that of 
the inclined field. The ion oscillation amplitude in the helical tube 
has the magnitude several times smaller than in the tube with an 
inclined field. In the helical tube the electron background is small 
and conditions of ion deviation are better than those for tubes with 
an inclined field. 


5912 (INIS-mf—7197) Central region study for a moder- 
ate energy cyclotron. Botman, J.I.M. (Technische Hoges- 
chool Eindhoven (Netherlands)). 15 Sep 1981. 136p. NTIS 
(US Sales Only), PC AO7/MF AOl. Order Number 
DE83780057. 

Thesis. 

In this thesis a study of the ion beam behaviour in the cen- 
tral region is described for the AVF cyclotron of the Eindhoven 
University of Technology. A short survey of experimental results 
and methods is given. Measurements with the beam diagnostic 
equipment are described together with extensions of this equipment: 
with the HF phase measuring system the HF phase of the beam can 
be measured with an accuracy of 0.5° at a current of 50 nA, with 
the external HF phase probes the beam position can be determined 
with an accuracy of 0.5 mm for a current of 10 nA, and the energy 
can be determined with a time of flight measurement with a rela- 
tive accuracy of 10~*. With the time structure system the time reso- 
lution can be measured with an accuracy better than 1° With the 
beam scanners a beam position measurement with an accuracy of 
0.1 mm for a minimal current of 1 nA is achieved. (Auth.). 


5913 (INP—1069/PL, pp 279-284) Correction coils 
D.C. power supplies of the AIC-144 cyclotron. Starzewski, J.; 
Korecki, J. (Institute of Nuclear Physics, Krakow (Poland)). 
1980. Dep. NTIS (US Sales Only). 
From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 
¢ power supply system for Cracow isochronous cyclotron 
is described. The concentric coil requires current up to 400 amperes 
and the valley coil current up to 250 A. The required stability of 
the magnetic field imposes the demand for the long term current 
stability of the order of 10-*. The block diagram of electric circuit 
is given. 


5914 (INP—1069/PL, pp 287-315) Beam dynamics in 
AIC-144 automatic isochronous cyclotron. Schwabe, E.; 
Stanczyk, B.; Ciempka, J. (Institute of Nuclear Physics, 
Only (Poland)). 1980. (In Russian). Dep. NTIS (US Sales 


From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 
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Results of calculations of beam dynamics in Cracow AIC- 
144 cyclotron are given. Problems of stable acceleration of particles 
in the given magnetic and electric field are investigated. Calcula- 
tions provided information for injection and extraction systems 
design. 


5915 (INP—1069/PL, pp 316-326) Numerical study of 

charged-particle motion in an AVF cyclotron. Czosnyka, T.; 

Deutschman, K.; Zaremba, S. (Institute of Nuclear Re- 

— Warsaw (Poland)). 1980. Dep. NTIS (US Sales 
y). 

From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

Three computer programs for the cyclotron particle dynam- 
ics study are presented. The programs are written in FORTRAN 
for CDC-6600 machine. Their performance and the calculation 
methods used are described. The preliminary results, being a part of 
U200-P cyclotron construction work, are also presented. 


5916 (INP—1069/PL, pp 465-475) Constructional prob- 
lems of building the resonator for AIC-144 cyclotron. Lo- 
sowski, P. ("Biprotechma”’, Gdansk (Poland)). 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

The problems during design of the resonator for AIC-144 
cyclotron are described. Design of the particular parts of the reso- 
nator is discussed in detail. The technical drawings are presented. 


5917 (LAL-RT—81-08) Prescriptions for 90° spin rota- 
tors in electron rings. Buon, J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). Jul 1981. 13p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82702840. 

Rotators with transverse field magnets are studied and the 
purpose of this paper is to exhibit some prescriptions in order to 
minimize the depolarization and the other drawbacks. 


4303 Auxiliaries And Components 


= ALSO TO CITATION(S) 5839, 5841, 5842, 5899, 5993, 6068, 6388, 


5918 (BNL—31971) Design considerations for an x-ray 
microprobe. Howells, M.R.; Hastings, J.B. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1982. Contract AC02- 
76CHO00016. 22p. (CONF-820839—4). D. Order Number 
DE83000976. 

From International conference on X-ray and VUV synchro- 
tron radiation instrumentation; Hamburg, F.R. Germany (9 Aug 
1982). 

: Portions of document are illegible. 

The optical design of a fluorescent microprobe covering the 
x-ray region from 2 to 16 keV is considered for the NSLS x-ray 
ring. The limit on detectability is from total flux (photons/pm?) 
and several design choices are considered to match the optical 
system to the storage ring to maximize throughput. The tradeoffs in 
image quality and energy resolution of these designs have been con- 
sidered and within these constraints two firm proposals are present- 
ed. 


5919 (CONF-8010206—Vol.1, pp 66-74) Recent devel- 
opment of the electron beam ion source. Becker, R.; Klein, 
N.; Kleinod, M. (Frankfurt Univ. (Germany, F.R.). Inst. 
ed oes Physik). 1981. Dep. NTIS (US Sales 

y). 
From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

Data on recent development of the electron beam ion source 
(EBIS) are presented. Maximum EBIS yield for Xe ions, basic limi- 
tations for high-current density are given. The design of EBIS at 
Orsay and the Nagoya EBIS are shown. It is hoped that future in- 
vestigations of EBIS will result in getting high charge states and 
high currents of ions at the same time (about 10'°Xe** ions per 
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sec), which should be enough for any heavy ion accelerator making 
acceleration much less expensive. 


5920 (CONF-8010206—Vol.1, pp 360-363) Formation 
of magnetic fields of high homogeneity in the “frame” type 
superconducting magnets. Alfeev, V.S.; Voevodin, M.A.; 
Grishchenko, Yu.A.; Kovalenko, A.D.; Lobanov, V.I; She- 
laev, I.A.; Yudin, I.P. 1981. (in Russian). Dep. NTIS (US 
Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The possibility of formation of a high-homogeneous magnet- 
ic field in superconducting dipoles with a one-layer winding de- 
signed for the 1.5 GeV superconducting synchrotron for proton in- 
jection into a nuclotron is studied. Experimental investigations of 
magnetic field inhomogeneities and determination of the effective 
length are carried out in a “thermal” version (T=300 K, I=50 A, 
the amplitude of the dipole field component is 548 Oe). On the 
basis of the carried out experiments superconducting dipoles having 
the field inhomogeneity better than 10~* within the 70% aperture 
limits without using additional correcting windings are constructed. 


5921 (CONF-8010206—Vol.1, 2 PP 356-359) Calculation 
of two-dimensional magnetc fields in superconducting 

and qudrupoles by the method of reflected currents. Shelaev, 
1LA.; Yudin, I.P. 1981. (in Russian). Dep. NTIS (US Sales 
Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To study the magnetic field of superconducting dipoles and 
quadrupoles having a rectangular aperture it is proposed to use the 
method of back currents. In the given method the iron screen is re- 
placed by a system of currents mirror reflected from the rectangu- 
lar aperture walls. It is shown that the main contribution into inho- 
mogeneities (formation of the higher harmonics) is introduced by 
vessel insulation. The counting time on the SDS-6500 computer at 
the reflection number of 4 is 1 s. The counting accuracy is 5x10™* 


5922 (CONF-8010206—Vol.1, pp 364-368) Power sup- 
plies for correction circuits of the IHEP accelerator magnetic 
field. Belov, S.A.; Gorokhov, M.N.; Zharenov, V.V.; Kar- 
dash, A.A.; Medvedev, V.A.; Perebejnos, V.K.; Ryazhs- 
kikh, S.A.; Splyukhin, V.V.; Shirokov, V.G. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The block diagrams of power sources for magnetic field cor- 
rection system of the IHEP accelerator are presented. Unipolar 
current sources are disigned for correcting field distortions intro- 
duced by vacuum chambers. Stability of source parameters is not 
worse than 0.5%. Two- polar source are intended for supplying 
correction windings with alternating current for 9, 10, 11-th har- 
monics of magnetic field. Parameter stability of dynamic power 
supplies of correction windings for the magnetic field gradient of 
the accelerator is 0.1 %. Current sources with thyristor regulators 
include power supplies of correction windings of squared field non- 
linearity, field skew correction, as well as correction windings of 
local magnetic field distortions. Reliability of power supplies of 
magnetic field correction circuits is provided not only at the level 
of schematic and constructive solutions but using special protective 
measures for equipment up to emergency shutdown of the power 
supply system of the main electromagnet winding of accelerator. 


5923 (CONF-8010206—Vol.1, pp 298-301) Results of 
investigations and present status of optical klystron installed 
on the VEPP-3 electron storage ring. Vinokurov, N.A.; 
Voblyj, P.D.; Kornyukhin, G.A.; Kulipanov, G.N.; Litvin- 
enko, V.N.; Mezentsev, N.A,; Skrinskij, A.N. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The scheme of optical Clystron (OC) facility (a laser modifi- 
cation on free electrons) installed on the VEPP-3 storage ring and 
the construction of the OK magnetic system are described. The OK 


magnetic system consists of two plane helical magnets between 
which a bunching section which represents one period of helical 
magnet having the greater period and magnetic field in comparison 
with the main helical magnet. The OC magnetic system is made on 
the basis of samarium-cobalt permanent magnets of the magnetic 
energy of 16x10° GsxOe and of the induction of saturation of 8.3 
kGs. Every helical magnet has three periods of the length of 11 cm. 
The magnetude of the magnetic field in helical magnets is chosen 
so radiation wave length at zero angle and at the 350 MeV electron 
energy will the red light of 0.6 ym. Mirrors having ra- 
diuses of 5.9 m and 3.6 m which represent optical resonator are 
placed in the storage ring vacuum chamber. The circuit for measur- 
ing the OC gain factor is presented. The measured time averaged 
value of the OC specific gain factor is equal to 10~* A~*. 


5924 (CONF-8010206—Vol.1, pp 98-102) Study on 
characteristics of laser ion source for cyclotrons. Anan’in, 
O.B.; Bykovskij, Yu.A.; Gusev, V.P.; Kozyrev, Yu.P.; Pek- 
lenkov, V.D. (Moskovskij Inzhenerno-Fizicheskij 
(USSR)); Pas k, A.S.; Kolesov, LV. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The effect of the (1-2)T magnetic field on spatial and time 
characteristics of plasma generated by a CO» laser with the 4 J 
output energy is studied with the objective of development of an 
operating variant of the laser source for the U-200, U-300, U-400 
cyclotrons. A charging and timing characteristics of the ion compo- 
nent of laser plasma in the magnetic field are studied. Li, Be, C, Al, 
Zr, Ta are used as the target material. The distance from the target 
to the emission slit of the 5x10 mm size is 60 mm Pulsed voltage up 
to 10 kV is supplied to the accelerating electrode. It is established 
that laser plasma can pass through the transverse magnetic field the 
distance of about 10 cm. Plasma explosion is realized both along the 
normal to the target surface and along the magnetic lines. The 
plasma cross section perpendicular to the magnetic field has the 
shape of a thin petal, while the petal axis forms the 11 deg angle 
with the normal to the target surface and does not depend on the 
target material and the magnitude of the magnetic field. The emis- 
sion time of each of the ion components from the source is not less 
than several ps, while the plasma generation time on the target sur- 
face corresponds to the laser pulse duration (100 ns). The total C* 
ion quantity per a laser pulse is not less than 10° particles. 


(CONF-8010206—Vol.1, pp 155-157) Facility 
the 8,4 T magnet for investigations at helium tempera- 

- the accelerator beams. Goncharov, I.N.; Drobin, 
V.M. 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The cryogenic rig with a superconducting solenoid with the 
magnetic field up to 10T, designed for experiments on accelerator 
beams at helium temperatures is described. The rig includes an ad- 
justment device for precise placing and shifting of the cryostate. 
The accuracy is not worse than 0.5 mm at the 40 mm total length. 
At 4.2 K the maximum field of 6.4 T is obtained the critical current 
is 142 A. Using a special rod different samples and detectors can be 
introduced into the operating irradiation zone. The block diagram 
of the current source control unit is presented. The rig is connected 
with the EC 1010 computer located at 300 m distance. 3 sessions of 
irradiation at the up to 7x10" part/pulse intensity and up to 9 GeV 
energy are carried out. 


5926 (CONF-8010206—Vol.1, pp 115-120) Cryogenic 
system of an accelerating-storage complex. Butkevich, 1.K.; 
Grigorenko, I.M.; Dukhanin, Yu.I. (Nauchno-Proizvodst- 
vennoe Ob’’edinenie Kriogennogo Mashinostroeniya, Bala- 
shikha (USSR)). 1981. (In Russian). Dep. NTIS (us Sales 
Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The cryogenic system (CS) of an accelerating-storage facility 
(ASF) is described. The CS designed for cooling, cryostating and 
heating of the ASF superconducting magnets and vacuum chamber 
at two temperature levels 4.1 and 70-90 K. The cold using equip- 
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ment is located along the 20 km ring. The ASF magnet cryostat is 
constructed with provision for application of one-phase helium 
flow, which periodically exchanges heat with the two-phase flow. 
Cooling of the magnet screens and vacuum chamber will be real- 
ized by liquid nitrogen. 24 refrigerators will be required for cooling 
the ring electromagnet. The schematic diagram of the ASC cryo- 
genic helium and nitrogen systems and characteristics of the single 
cryogenic equipment are presented. 


5927 (CONF-8010206—Vol.1, pp 95-97) Multicharged 
ion laser source. Bykovskij, Yu.A.; Kozyrev, Yu.P.; Tsybin, 
A.S.; Kozlovskij, K.L; Sharkov, B.Yu. (Moskovskij Inzhen- 
erno-Fizicheskij Inst. (USSR)). 1981. (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To increase the efficiency of a multicharged ion laser source 
(MILS) and correct ion beam phase characteristics the effect of a 
pulsed fastly increasing magnetic field on the CO: laser plasma is 
studied. Having the experimental parameters of a discharged circuit 
providing plasma production with a number of ions of 10% the 
energy stored in the battery is transferred to the accelerated ions. 
The experimental results have shown the 4-5 times increase of the 
number of ions scattered along the normal, the approximately 
double increase of the scattering velocity of ions, as well as the in- 
crease of the maximum ion charge. It is shown that the fastly in- 
creasing magnetic field synchronized with the laser pulse can pro- 
vide effective correction of the MILS ion beam parameters. 


5928 (CONF-8010206—Vol.1, pp 81-84) Development 
of the ion source with cathode sputtering of working material 
for the JINR cyclotrons. Tret’yakov, Yu.P.; Bogomolov, 
S.L.; Kutner, V.B.; Pasyuk, A.S.; Solov’eva, G.M. 1981. (In 
Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

Experience of design and operation of a multicharged ion 
source (MIS) with cathode sputtering of the working substance for 
the U-300 and U-400 cyclotrons is described. The MIS sputtering 
electrode is placed into the discharge chamber through the side 
wall and it is not subjected to back-beam bombardment. Using the 
U-300 cyclotron with natural metallic magnesium (an auxiliary gas 
is xenon) extracted ion beams of *Mg** and **Mg* at 4.2 yA and 
0.6 pA, respectively, are obtained. Preliminary tests on magnesium 
ion acceleration are carried out on the U-400 accelerator. Magne- 
sium three-charged ion beams (of a natural isotope mixture) have 
the 10.5 1A maximum intensity (for magnesium-24) and 1.6 wA (for 
magnesium-26) at the 170 cm radius. The emission window dimen- 
sions of the ion source are the following: 2x8 mm and 3x15 mm for 
U-400 and U-300, respectively. The metallic magnesium flow rate is 
25 mg/h and 15 mg/h on U-300 and U-400, respectively. 


5929 (CONF-8010206—Vol.1, pp 75-77) Electron beam 
source of multicharged ions. Abdul’manov, V.G.; Auslender, 
V.L.; Kolokol’nikov, Yu.M.; Malev, M.D. (AN SSSR, No- 
vosibirsk. Inst. Yadernoj Fiziki). 1981. (in Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of testing a model of electron beam multicharged 
ion source with a thermal version of a focusing solenoid with a 
high beam compression gun are presented. The electron-optical 
system of the ion source in the mode of 0.1-50 ms pulses and up to 
1A electron beam currents is developed. The electron beam recu- 
peration mode, the fast and slow ejection modes, the ionization 
mode, the construction of the distributed magnetocharged pump 
are tried out. The version of pulsed measuring of overlap of atoms 
of solid working substance is verified. Multicharged ions up to O*, 
N*™, C® nuclei are produced out of the residual gas at the 0.3-0.35 
A electron beam current, that corresponds to the 100 A/cm? elec- 
tron bear density in the ionization region. Vacuum in the ioniza- 
tion region is not worse than 10? Torr. 
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5930 (IFVE—81-153) Investigation of a superconducting 
dipole in conditions of large heat releases. Ageev, A.I.; An- 
dreev, N.I.; Bulatov, Eh.A.; Vasil’ev, L.M.; Gridasov, V.L; 
Moskvitin, V.I.; Myznikov, K.P.; Orlov, A.P.; Sytnik, V.V. 
(Gosudarstvenny} Komitet po Ispol’zovaniyu " Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1981. 11p. (In Russian). NTIS (US Sales Only), PC ‘A02/ 
MF AOl1. onder Number DE82702923. 

The design of the 1 m superconducting dipoles assigned to 
operate under large heat release conditions, caused e.g., by heating 
superconducting windings is described. In the model the insulation 
from the edge surfaces of the double layer windings has partially 
been removed to improve heat release, besides a system with 
helium circulating between the layers has been introduced. Thermal 
physical characteristics of the magnet have been studied at heat re- 
leases up 50 Vt/m in the boiling helium. The resuits have shown a 
great improve of thermal physical characteristics of the model: in 
the winding at heat release of 40 Vt the critical current becomes 
only 12% lower. 


5931 (INIS-mf—7200) Electrostatic mirror for heavy 
recoil ions. Giorginis, G. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Fakultaet Physik). 2 Mar 1979. 
113p. (In German). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE83780058. 

Thesis. 

For the background free spectroscopy of isomeric states in 
heavy nuclei an electrostatic mirror was constructed, which sepa- 
rates the recoil nuclei produced at nuclear reactions from the pri- 
mary beam and focuses them to a low background region. The 
mirror consists of two confocal, ellipsoidal electrodes between 
which a potential difference of maximally 50 kV exists. At recoil 
energies of lower that 500 eV 20% of the recoil nuclei leaving the 
target are deflected by the mirror and focused to an area of about 
10 x 20 mm?, where they arrive after a time-of-flight of about 200 
ns. As a first application of the mirror a activities after a-induced 
compound reactions on 7°*Pb and ”°Bi at incident energies be- 
tween 22 MeV and 33 MeV were studied. Beyond known a activi- 
ties of 7!2At, 71!Po, and ?!?Po four new a-line groups between 10 
and 12 MeV were observed, which can possibly interpreted as a 
decay of hitherto unkown isomers in *!*Po. Furthermore the at- 
tempt were made to detect electromagnetic transitions between the 
two known shape isomers in *°7Pu by observation of conversion 
electrons. Even if the data allow no certain cenclusien indications 
exist for such transitions. At the same experiment at the isomeric 
fission of 757Pu the mass and energy distribution of the fission frag- 
ments were determined. 


5932 (INP—1069/PL, pp 266-278) Present state of con- 
struction of U-400 isochronous heavy-ion cyclotron in Dubna. 
Oganesyan, Yu.Ts. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1980. (In Russian). Dep. NTIS (US Sales Only). 

From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

The article describes present state of construction of U-400 
isochronous cyclotron for heavy ions in Dubna. Some main charac- 
teristics of ion source, magnetic field, extraction system and 
vacuum system are given. The scientific program for this accelera- 
tor is presented. 


5933 (INP—1069/PL, pp 349-357) Beam extraction 

system in AIC-144 automatic isochronous cyclotron. 

Schwabe, E.; Ciempka, J. (Institute of Nuclear Physics, 

nm (Poland)). 1980. (In Russian). Dep. NTIS (US Sales 
y). 


From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

Project of beam extraction system in Cracow AIC-144 cy- 
clotron is described. The problems of increase of beam emittance, 
and change of the magnetic field in the cyclotron chamber are dis- 
cussed. Expected extraction coefficient of the beam is about 0.7. 
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5934 (INP—1069/PL, pp 373-388) Injection system of 
AIC-144 automatic isochronous cyclotron. Schwabe, E.; Ga- 
banska, B.; Stanczyk, B.; Ciem ae: J. (Institute of Nuclear 
Physics, Krakow (Poland)). 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

From International seminar on isochronous cyclotron tech- 
nique; Cracow, Poland (13 Nov 1978). 

The injection system of Cracow AIC-144 cyclotron is de- 
scribed. Field configuration in the central part of isochronous cy- 
clotron plays a major role in attaining a high current and small 
energy spread of beam. The computer code CENTER was used 
during optimalization of the magnetic and electric field configura- 
tion. 


5935 (LA—9358-C, pp 54-62) Working group on costs 
and facilities. Agnew, L.E.; Bowles, T.J.; Macek, R.J.; Ne- 
methy, P.; Stephenson, G.J. Jr.; Werbeck, R. Aug 1982. 
NTIS, PC A05/MF AO1. 

From Los Alamos neutrino physics workshop; Les Alamos, 
NM, USA (8 Jun 1981). 

The Committee viewed its assignment as a charge to consid- 
er the practicability and feasibility of new facilities that might be 
proposed, to review their compatibility with existing and other 
known potential facilities, and to estimate (at an appropriate level 
of detail) the expected cost of establishing and maintaining them. 


5936 (LA—9358-C, pp 63-67) Working group on pulsed 
mu/pi beams and other uses. Macek, R.J.; Agnew, L.; 
Bowles, T.; Bryman, D.; Goldman, T.; Heffner, R.; Red- 
wine, R.; Sanders, G.; Werbeck, R. Aug 1982. NTIS, PC 
A05/MF A0O1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

This working group was formed to examine other basic re- 
search facilities that might share primary beam with a future neu- 
trino facility. We initially considered four main facilities: pulsed 
mu/pi beams, pulsed external proton beams, fast-pulsed neutron 
beams, and a second pulsed spallation neutron source. The WNR 
spallation neutron source exists and will be upgraded as part of the 
PSR project; it was not a topic for further discussion. Fast neutron 
and external proton beams are of interest for studies of the N-N in- 
teractions and for use as nuclear physics probes. The demand for 
fast neutron and external proton beams is expected to be relatively 
infrequent and can be adequately met at WNR or in occasional 
setups in Line D. This left pulsed mu/pi beams and a second spall- 
ation neutron source as the chief topics for further study by this 
working group. 


5937 (LA—9358-C, pp 68-74) Summary of the January 
1981 PSR-muon channel working group discussions. Heffner, 
R.H. Aug 1982. NTIS, PC A05/MF AOl1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

A working group formed in late January 1981 to study the 
scientific justification and technical feasibility for a pulsed muon fa- 
cility at the Los Alamos Proton Storage Ring (PSR). The agenda 
for the working group was to first examine the scientific justifica- 
tion for a pulsed muon facility and then, if the science looked 
promising, address the technological questions of channel design, 
costs, and compatibility with other PSR scientific endeavors, most 
notably neutrino and neutron physics. To date the group has for- 
mulated a preliminary list of experiments which would be suitable 
for such a facility and has just begun to examine the technical ques- 
tions mentioned above. This report summarizes the discussions of 
the working group for the benefit of the members of the Neutrino 
Workshop held at Los Alamos, June 8-12, 1981. 


5938 (LA—9571) Simulation of a klystron gun. Peter, 
W.; Mostrom, M.A.; Lunsford, J.L.; Thode, L.E. (Los 
Alamos National Lab., NM (USA)). Nov 1982. Contract W- 
7405-ENG-36. 7p. NTIS, PC A02/MF AO1. Order Number 
DE83002922. 

A two-dimensional, fully relativistic particle-in-cell code was 
used to present time-dependent and fully electromagnetic simula- 
tions of the operational characteristics of the XK-5 klystron gun 
used at the Stanford Linear Accelerator Center. The beam current 
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density and perveance were consistent with experimental and nu- 
merical results. The beam current density exhibited time-dependent 
noise, but no significant e gun oscillations were ob- 
served. A particle-in-cell simulation of the full klystron, including 
all cavities, is feasible but expensive. 


5939 (LA-UR—82-2915) Plans for LAMPF II. Thies- 
sen, H.A. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 12p. (CONF-8206120—46). 
NTIS, PC A02/MF A0O1. Order Number DE83002065. 

From Elementary particle physics and future facilities 
summer study; Snowmass, CO, USA (1 Jun 1982). 

Portions of document are illegible. 

A high-intensity 16- to 32-GeV proton accelerator is pro- 
posed. Several major areas of physics would benefit, including 
muons, neutrino physics, rare kaon decays, hypernuclei, and anti- 
proton physics. The possibilities for constructing such a machine on 
the Los Alamos site and a preliminary cost estimate are discussed. 


5940 (LA-UR—82-3130) Frozen-spin polarized-proton 
target for use at LAMPF. Jarmer, J.J.; Vaninetti, J.; Hill, 
D.; Kasprzyk, T.; Spinka, H.; Zelipsky, s. (Argonne Nation- 
al Lab., IL (USA); Los Alamos National Lab., NM (USA)). 
1982. Contract W-7405-ENG-36. 7p. (CONF-820941—3). 
NTIS, PC A02/MF AO1. Order Number DE83001985. 

From 5. international symposium on high energy spin phys- 
ics; Brookhaven, NY, USA (16 Sep 1982). 

A frozen spin polarized proton target has been developed 
and used at LAMPF to measure the spin correlation parameter A/ 
sub SS/ for proton-proton elastic scattering. The target consisted of 
a horizontal dilution refrigerator, superconducting magnet, plus 
other equipment. The target refrigerator was fixed and the magnet 
moved on a rail system. The design permitted the same magnet to 
be used for both the polarizing and holding functions. In the hold- 
ing configuration the magnetic field at the target was about 0.3 T, 
and the open angular region for detecting scattered particles was 0° 
to 90° lab. With ethylene glycol target material a typical holding 
time of 500 h was observed. 


5941 (SAND—82-1552C) Three-dimensional profiling 
with the Sandia nuclear microprobe. Doyle, B.L.; Wi 
N.D. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 15p. (CONF-821123—3). 
NTIS, PC A02/MF A0O1. Order Number DE83002243. 

From Conference on application of accelerator in research 
and industry; Denton, TX, USA (8 Nov 1982). 

Portions of document are illegible. 

A nuclear microprobe analysis system attached to Sandia’s 
EN tandem Van de Graaff accelerator is described. A magnetic 
quadrupole doublet lens is used for the final focus and 24m beam 
diameters have been obtained. Several illustrative applications of 
the microprobe, including the first three-dimensional concentration 
profiles using Rutherford backscattering and elastic recoil detection 
ever measured, are given. 


5942 (UCRL—87770) Tritium-target performance at 
RTNS-II. Heikkinen, D.W.; Logan, C.M. (Lawrence Liver- 
more National Lab., CA (USA)). 1982. Contract W-7405- 
ENG-48. 5p. (CONF-821123—7). NTIS, PC A02/MF A011. 
Order Number DE83003254. 

From Conference on application of accelerator in research 
and industry; Denton, TX, USA (8 Nov 1982). 

The Rotating Target Neutron Source (RTNS-II) uses a 360- 
keV deuteron beam and the *He(d,n)*He reaction to generate 14- 
MeV neutrons. The neutrons are used for fusion materials damage 
studies. The tritium target consists of a band of titanium tritide on 
copper alloy substrates of 23- or 50-cm diameter. During operation, 
the substrates are internally cooled and rotated at ~ 4000 rpm to 
withstand beam intensities in excess of 100 mA. Neutron production 
data have been accumulated for fifty-eight 23-cm and five 50-cm 
targets. From these data, using a non-linear least-squares fitting pro- 
cedure, target performance parameters have been obtained which 
permit a quantitative comparison of individual targets. Average pa- 
rameters are obtained for the 23- and 50-cm targets. 
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5943 (ZfK—459, pp 176-184) Rotating target intense 
neutron generators. Sztaricskai, T. (Kossuth Lajos Tudo- 
manyegyetem, Debrecen (Hungary). Kiserleti Fizikai Inte- 
zet). Sep 1981. Dep. NTIS (US Sales Only). 

From 10. international symposium on selected topics of the 
interaction of fast neutrons and heavy ions with atomic nuclei; 
Gaussig, F.R. Germany (17 Nov 1980). 

tense 14 MeV neutron generators with a yield of 10’? n/s 
are required not only in the fast neutron physics but by the CTR 
material program, neutron therapy, neutron radiography etc. The 
constructions of intense neutron generators were studied on the 
basis of published data. The paper gives a short survey on the tech- 
nical problems and solutions of intense neutron generators are 
suited for the use in fast neutron physics. 


5944 Linear electrostatic instability of the electron beam 
ion source. Litwin, C.; Vella, M.C.; Sessler, A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nuclear 
Instruments and Methods in Physics Research; 198: No. 2/3, 
189-192(15 Jul 1982). 

Linear plasma fluid theory is used to study the stability of a 
cold electron beam in Brillouin equilibrium which passes through a 
stationary cold ion background with particular interest in stability 
for parameter relevant to EBIS devices. Dispersion is studied both 
analytically and numerically. For 1 = 0, the usual infinite medium 
two stream instabiliy condition is shown to correspond to a require- 
ment that beam perveance exceed a minimum value, P > 33 pperv; 
hence, this mode is stable for Ebis (P approx. equal to 1 pperv). 
The Brillouin equilibrium rotation is shown to cause an electron-ion 
rotating stream instability, which is convectively unstable. The 1 = 
1 mode is also found to be unstable. Higher modes numbers, 1 > 1, 
are unstable, but have reduced growth. Instability is only weakly 
affected by finite beam radius and boundary conditions. 


5945 Modification of electron beam ion source instabil- 
ity by longitudinal kinetic effects. Krafft, G.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.); Mark, 
J.W.K. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Nuclear Instruments and Methods 
in Physics Research; 198: No. 2/3, 193-195(15 Jul 1982). 

The electron beam ion source EBIS was proposed and sub- 
sequently relized by Donets. Further development has been done 
the Orsay group and by the Berkeley group. Much theoretical 
work has been done on EBIS and, in particular, Litwin, Vella and 
Sessler find that an electrostatic mode of the electron beam-ion 
system is unstable using a fluid calculation. The present work indi- 
cates that the inclusion of a longitudinal velocity spread in the elec- 
tron beam decreases the instability growth rate, but their conclu- 
sions are not significantly modified. Numerically it is shown that 
substantial linear instability remains, even when sizeable longitudi- 
nal velocity spread is included. The principal result of the work is 
fig. 1; it gives the complex frequency of the mode as a function of 
sigma/vsub(0z), sigma being the spread and vsub(0z) being the 
average electron axial velocity. 


5946 Perturbation effects in segmented rare earth cobalt 
multipole magnets. Halbach, K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nuclear Instruments and 
=) in Physics Research; 198: No. 2/3, 213-215(15 Jul 

General formulae are given that allow calculation of har- 
monics produced by some fundamental perturbations of the compo- 
nents of segmented 2D rare earth cobalt multipole magnets. Also 
given are relevant specific formulae for the most frequently used 
shapes of components of segmented multipoles. 


5947 ‘ Power densities in materials in spallation neutron 
source environments. Kimura, M.; Carpenter, J.M. (Argonne 
National Lab., IL (USA). Intense Pulsed Neutron Source 
Program); Mildner, D.F.R. (Missouri Univ., Columbia 
(USA). Research Reactor Facility). Nuclear Instruments and 
1) in Physics Research; 198: No. 2/3, 433-445(15 Jul 

The intensities and average of neutron and gamma fluxes at 
the center of a moderator have been estimated for the pulsed spall- 
ation neutron source IPNS-I (5 x 10’? protons per pulse at energy 
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500 MeV, operating at 30 Hz with a **U target) presently being 
constructed at Argonne National Laboratory. The heat deposition 
rate and the temperature rise without heat flow have been estimat- 
ed for both polyethylene and liquid hydrogen moderators. Esti- 
mates are also made for the heat deposition rates in the boron and 
gadolinium decouplers. Radiation damage will occur in the outer 
layer of 0.006 cm of boron carbide decouplers in relatively short 
irradiation times. Some consideration is given to the thermal char- 
acteristics (cooling constant, etc.) of various materials in conjunc- 
tion with measurements made on a prototype source. The gamma 
decay factor, the ratio of gamma intensity when proton beam is on 
to that of just-after-beam-off, has also been calculated. 


5948 Measurements of the heat deposition in moderators 
and decouplers in the ZING-P’ pulsed spallation neutron 
source. Carpenter, J.M.; Kimura, M.; Kleb, R.; Misawa, M.; 
Stefiuk, R.H. (Argonne National Lab., IL (USA). Intense 
Pulsed Neutron Source Program); Mildner, D.F.R. (Missou- 
ri Univ., Columbia (USA). Research Reactor Facility). Nu- 
clear Instruments and Methods in Physics Research; 198: No. 
2/3, 447-454(15 Jul 1982). 

Measurements of the nulear power densities in moderator 
and decoupler materials irradiated in the prototype pulsed spall- 
ation neutron source, ZING-P’, have been performed to provide 
data necessary for the design of the intense Pulsed Neutron Source. 
Polyethylene, beryllium, lead, liquid hydrogen and a boron-alumin- 
ium composite have been investigated. The heat deposition rates to- 
gether with some other thermal characteristics have been deter- 
mined from measurements of the rates of temperature rise. The 
power deposition and the temperature rise rate without heat loss in 
polyethylene moderator test piece were found to be 1.34 mW/cm® 
and 0.042°C/min, respectively with a 1.29 yA proton beam of 
energy 489 MeV on the 7°*U target. The measured power densities 
and cooling times of the various materials apply for samples placed 
11.7 cm from the center of the neutron source, and are found to be 
in good agreement with calculated values. Thermal relaxation time 
constants determined for the various arrangements were also in 
good agreement with calculated values, giving added confidence to 
the results. 


5949 Absorbed dose measurements external to thick 
shielding at a high energy proton accelerator: Comparison 
with Monte-Carlo caiculations. Cossairt, J.D.; Mokhov, 
N.V.; Murphy, C.T. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA)). Nuclear Instruments and Methods in Phys- 
ics Research; 197: No. 2/3, 465-472(15 Jun 1982). 

The design of efficient biological shielding at a 400 GeV 
proton synchrotron is often done using Monte-Carlo computer cal- 
culations. Several test cases involving lateral concrete and soil 
shields up to 660 cm thick were selected according to a criterion of 
simplicity. Measurements of absorbed dose rates were done using 
tissue equivalent ion and proportional chambers. Agreement typi- 
cally within a factor of three is obtained with Monte-Carlo calcula- 
tions using the program CASIM developed at Fermilab. No evi- 
dence was found for any systematic dependence of the degree of 
agreement upon the thickness of the shield. 


5950 General review of synchrotron radiation, its uses 
and special technologies. Williams, G.P. (Brookhaven Na- 
tional Lab., Upton, NY (USA). National Synchrotron Light 
Source). Vacuum; 32: No. 6, 333-345(Jun 1982). 

Synchrotron radiation is increasingly being used for research 
in many branches of science. This article provides a general intro- 
duction to the field, describing why it is important and discussing 
how the radiation is generated and utilized from a technological 
point of view. Attention is paid to current key points and problems 
involved in this and their solutions particularly those with respect 
to present generation machines. The usefulness of the radiation as a 
research tool embracing a wide range of disciplines is discussed at 
length. Examples of all the major experimental programs are given 
and described in some detail. 
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5951 Use of the LAMPF accelerator as a fusion materi- 
ocean effects facility. Sommer, W.F.; Damjanovich, 
R. (Los Alamos National Lab., NM (USA)); Kmetyk, L.N. 
(Sandia National Labs., Albuquerque, NM (USA)); Green, 
W.V. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuer- 
enlingen (Switzerland)). Journal of Nuclear Materials; 104: 
No. 3, 1583-1588(Mar 1982). 
From 2. topical meeting on fusion reactor materials; Seattle, 
WA, = A 12 Au ug 1981). 
terials for fusion applications will be subjected to radi- 
ation on produces large amounts of transmutation product gases 
such H and He, as well as others. These gaseous products can have 
a marked influence on material mechanical properties as they affect 
the microstructural evolution of the material. Previous calculations 
by others have shown that the 800 MeV proton beam at the Clin- 
ton P. Anderson Los Alamos Meson Physics Facility (LAMPF) 
will produce gaseous transmutation products in amounts near those 
expected in the fusion environment. This report will survey the 
LAMPF facility from the standpoint of experiment design, tem- 
perature control available experimental volume and available beam 
time. Calculations have been made that predict that attainable dis- 
placement rates at specific available target stations at LAMPF. Re- 
sults for W, Mo, Al and stainless steel will be reported. 


5952 Data acquisition with a VAX 11/780 and MBD 
branch driver. King, S.E. (Duke Univ., Durham, NC); Lau, 
Y.C.; Gould, C.R. CREE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-28: No. 5, 
3822-3827(Oct 1981). 

We have designed and implemented a general purpose data 
acquisition system, XSYS, for the Triangle Universities Nuclear 
Laboratory VAX-11/780. The interface is a CAMAC Branch 
Highway connected to a Microprogrammed Branch Driver (MBD- 
11). A single general reentrant MBD program handles CAMAC 
operations and data transfers to and from the VAX using a DMA 
transfer. Each of the eight MBD channels is controlled by an inde- 
pendent subprocess in the VAX which communicates with the 
MBD via the UNIBUS. Data are double buffered and are sorted by 
VAX user written EVAL codes after the MBD wakes a hibernat- 
ing subprocess image. Scalar operations and control of external de- 
vices are also supported. 


5953 XSYS data-acquisition system at Triangle Univer- 
sities Nuclear Laboratory. Gould, C.R. (North Carolina 
State Univ., Raleigh); Holzsweig, L.G.; King, S.E.; Lau, 
Y.C.; Poore, R.V.; Roberson, N.R.; Wender, S.A. JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 5, 3708-3714(Oct 1981). 

A data acquisition and analysis system is described for a 
VAX computer with a CAMAC interface and an MBD-11 branch 
driver. The system runs under the VMS operating system. Event 
sorting is performed with the event analysis language EVAL for 
single parameter and multi parameter experiments. Performance 
characteristics and system development guidelines are discussed. 
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REFER ALSO TO CITATION(S) 5806, 5909 


5954 (BNL—31838) Intreduction to the magnet and 


vacuum systems of an electron storage ring. Weng, W.T. 
(Brookhaven National Lab., Upton, N NY (USA)). 15 Aug 
1982. Contract AC02-76CH00016. 47p. (CONF-820487—1). 
NTIS, PC A03/MF AO1. Order Number DE83000204. 

From Workshop on synchrotron radiation facility; Taipei, 
Taiwan, Switzerland (8 Apr 1982). 

An accelerator or storage ring complex is a concerted inter- 
play of various functional systems. For the convenience of discus- 
sion we can divide it into the following systems: injector, magnet, 
RF, vacuum, instrumentation and control. In addition, the conven- 
tional construction of the building and radiation safety considera- 
tion are also needed and finally the beam lines, detector, data acqui- 
sition and analysis set-ups for research programs. Dr. L. Teng has 
given a comprehensive review of the whole complex and the oper- 
ation of such a facility. I concentrate on the description of magnet 


43 PARTICLE ACCELERATORS 
4304 Storage Rings 


and vacuum systems. Only the general function of each system and 
the basic design concepts will be introduced, no detailed engineer- 
ees aa 

is produced. For further and references a 
table of bibliography is provided at the end of the paper. 


5955 (CONF-8010206—Vol.1, pp 306-311) Project of 
the 450 MeV electron storage ra- 
diation source. in, V.V.; Baklakov, B.A.; Veshchere- 
vich, V.G. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 
1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
— eee 

The description and characteristics of the 450 MeV electron 

storage ring of 100 mA beam current designed for operation as an 
injector into the 2.5 GeV storaae ring - a synchrotron radiation 
source with the 0.1-2000 A wavelength range are presented. The 
magnetic structure of the storage ring consists of two periods with 
a 868.32 cm perimeter. The period includes two C-shaped bending 
(90 deg) magnet and two rectilinear sections. A quadrupole lense is 
installed into the centre of one of the section. The bending radius 
of the magnet is 100 cm, the maximum magnetic field on the equi- 
librium orbit is 15 kGs. The length of the rectilinear section is 60 
cm. The whole magnetic system of the storage ring is made of 
blended iron of the “Armco” type. The beam size in the channel 
gis maintained within the +-15 mm. Injection into the storae ring is 
realized using the 60 MeV “Fakel” linac. The synchrotron radiation 
is extracted in the median plane from the vacuum chamber through 
eight metallic valves with the hole dimensions 240x15 mm” 


5956 (CONF-8010206—VolL.1, pp ee Proton-anti- 
proton colliding beams in the program of the accelerating- 
storage Vsevolozhskaya, T.A.; Grishanov, B.1; 
Derbenev, Ya.S. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; — USSR (14 Oct 1980). 

The sheme of antiproton storage is considered in the IHEP- 
accelerating-storage facility program permitting at the intensity of 
5x10** proton per cycle to attain the antiproton accumulation rate 
of 5x107 s~? or 3.5x10® particles per cycle. The choice of the sheme 
and parameters of the antiproton source is grounded. The proce- 
dure of antiproton accumulation is the following: proton accelera- 
tion up to 70 GeV in the U-70 synchrotron; a “bending”, ie. bunch 
shortening at the 30-th harmonics (30 bunches); extraction off the 
necessary number of proton bunches to the converter and antipro- 
ton injection into the synchrotron- decelerator; a “bending”, ie. 
monochromatization and deceleration down to the cooling energy, 
antiproton transport into the storage ring with electron cooling, 
cooling and confinement. The parameters of the storage ring-cool- 
ant at the 400 MeV antiproton energy and of the synchrotron-de- 
celerator at the 5.6 GeV critical energy are presented. 


5957 (CONF-8010206—Vol.1, pp 242-245) Present 
status of the VEPP-2M electron-positron storage ring. Vas- 
serman, I.B.; Ivanov, P.M.; Kezerashvili, G.Ya.; Koop, LA; 
Lysenko, A.P.; Perevedentsev, E.A.; Polunin, A.A.; Skrins- 
kij, A.N.; Turkin, V.F.; Shatunov, Yu.M. (AN SSSR, No- 
vosibirsk. Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The present status of the VEPP-2M storage ring is de- 
scribed. The experiments using a cryogenic magnetic detector 
(CMD) with the 33 kGs longitudinal magnetic field at the 40 cm 
length are the following: scanning of the PHI meson region for 
measuring resonance parameters in the e*e a(PHI)aK*K-, 
Ksub(s)Ksub(L), 2* a 2° channels (the luminosity integral is 10 
nb~'), measurements of multi-particle processes at the 2x670 MeV 
energy in the e*e” am* 2” 7°, w* 3” 3* 27, (the luminosity integral 
is 40 nb~'); precision measurements of the Ksub(s) meson mass 
with energy calibration of colliding beams using the resonance de- 
polarization method; measurements of the charged pions form fac- 
tors near the production threshold in the 2x180-2x235 MeV energy 
range. The VEPP-2M luminosity with the turned on CMD at the 
235 MeV energy is 3.5x10~** cm™? s~*. 
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5958 (CONF-8010206—Vol.1, pp 250-253) Particle 
energy absolute calibration by frequency of polar- 
ized electron spin procession on the VEPP-4. Vinokurov, 
N.A.; Egorychev, M.N.; Zholents, A.A. (AN SSSR, Novo- 
sibirsk. Inst. Yadernoj Fiziki). 1981. (In Russian). Dep. 
NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; = USSR (14 Oct 1980). 

The method of absolute energy calibration of the VEPP-4 
storage ring based on resonance depolarization of a polarized beam 
which is used for determining the spin precession frequency of po- 
larized protons is described. The resonance effect on the beam is 
caused by an electromagnetic field. When the spin precession fre- 
quency coincides with the field frequency the beam is depolarized. 
The depolarization phenomenon is detected by measuring changes 
in the counting rate of particles departing the beam due to the 
effect of internal scattering which cross section depends on the 
degree of beam polarization. The resonance depolarization method 
is used for calibrating beam energy in the VEPP-4 with an accura- 
cy not worse than 5x10™* 


5959 (CONF-8010206—Vol.1, pp 246-249) VEPP-4: 
Start-up and first experiments. Anashin, V.V.; Baklakov, 
B.A.; Borovikov, V.M. (AN SSSR, Novosibirsk. Inst. Ya- 
dernoj Fiziki). 1981. (In Russian). Dep. NTIS (US Sales 
Only). 

r From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The results of start-up and first experiments oa the VEPP-4 
electron- positron storage ring are presented. As a result of the 
start-up the 0.1 mA/min positron accumulation rate is obtained. 
The beam capture coefficient is 50-80%. Accumulated currents 
reach 10 mA. The maximum luminosity at the 1.8 GeV energy is 
3x10? cm™? s~' at 0.8x0.8 mA? currents. As a result of experiments 
on measuring PHI and PHI’ resonance masses the values of 
3096.93+-0.09 MeV for the PHI resonance and 3686.00+-0.10 
MeV for the PHI’ resonance are determined. Installation of five 
resonators and a MD-1 magnetic detector removal of aperture re- 
strictions, heating of a vacuum chamber, incAeasing of high-fre- 
quency power to reach y resonance region (2x5.5 GeV) are 
planned. 


5960 (CONF-8010206—Vol.1, pp 150-154) Calculation 
of mechanical stresses and deformations in superconducting 
magnets of the accelerating-storage complex. Dajkovskij, 
A.G.; Larin, V.N.; Portugalov, Yu.I.; Sytnik, V.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. 
(In Russian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To provide working capacity of superconducting magnets, 
mechanical stresses and deformations in the superconducting coil 
and tyre under conditions maximally approaching the practical ones 
are calculated. Calculations are carried out for the following proc- 
esses: construction deformation under the effect of ponderomotive 
forces corresponding to the 50 kGs magnetic field in the centre; 
coil compression by a press; welding in points; magnet cooling to 
helium temperature. It is shown that the tyre thickness should be 
not less than 2.5 cm to prevent changes in the coil shape. The maxi- 
mum press loading should be 3150 kg/cm”. The numerical values of 
deviations of coordinates of some boundary points of the coil from 
the optimum values at additional press compression are given. 


5961 (CONF-8010206—Vol.1, pp 109-114) Problems of 
cooling accelerating-storage complex superconducting magnets 
in conditions of radiation heating. Vinokur, Ya.G.; Vishnev, 
LP.; Lebedeva, I.B. (Vsesoyuznyj Nauchno-Issledovatel’skij 
Inst. Gelievoj Tekhniki, Moscow (USSR)). 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

For objectives of the search for the best constructions of su- 
perconducting magnet windings (SMW) of IHEP accelerating-stor- 
age facility (ASF) as well as cooling conditions the calculations and 
theoretical analysis of some SMW modifications with high energy 
release due to radiation heating are carried out. It is shown that ap- 
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plication of underheated helium is not optimum in the high energy 
release mode of SMW. It is proposed to use boiling two-phase 
helium for SMW cooling. For ensuring high working capacity of 
SMW with increased heat release it is recommended to decrease 
thermal resistance of the SMW insulation coatings. Introduction of 
0.2x5 mm radial channels, along which a forced helium flow passes, 
permits to increase the contact surface of the insulated bus with 
helium. Application of copper foil wounded on the bus also im- 
proves the heat transfer conditions. 


5962 (CONF-8010206—Vol.1, pp 137-141) Radiation 
heating of superconducting magnets of the accelerating-stor- 
age complex. Maslov, M.A.; Mokhov, N.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1981. ean Rus- 
sian). Dep. NTIS (US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

To analyze regularities of energy release formation in a su- 
perconducting winding (SCW) of superconducting magnets (SCM) 
of the IHEP accelerating-storage facility the energy release values 
in the SCM when 400-3000 GeV proton beam incidence onto the 
SCM vacuum chamber are calculated. Two SCM modifications (a 
dipole one and a quadrupole one) and two modes of irradiation 
(uniform irradiation along the SCM azimuth and length and a thin 
beam incidence uniform along the SCM length) are considered. It is 
shown that for the SCM with the 26 cm aperture at the 1 mrad 
angle of incidence 25% of the initial proton energy is released. 


5963 (LBL—15045) Luminosity of continuous beams 
with crossing angle. Smith, L. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1982. Contract AC03-76SF00098. 3p. (CONF- 
8206116—7). NTIS, PC A02/MF A0Ol. Order Number 
DE83003279. 


From DPF summer study on elementary particle physics 
and future facilities; Aspen, CO, USA (28 Jun 1982). 

Since it appears difficult to reach a luminosity of even 10%? 
cm? sec”! with (p, anti p) in a single ring if the number of events 
per bunch collision should not exceed unity, it seems appropriate to 
ask what could be done with two continuous beams in independent 
rings, ISR style. This subject was treated at some length in the first 
ICFA report by Keil and King, based on an optimization procedure 
developed earlier by Keil. In this note, a different approach is taken 
by considering the length of the interaction diamond and the lumi- 
nosity to be of primary importance and relating the other param- 
eters to them. 
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REFER ALSO TO CITATION(S) 4237, 4503, 4520, 4521, 5863, 6095, 6152, 
6222, 6489, 6497 


5964 (AERE-MPD/NBS—200) Multi-analyzer crystal 
spectrometer (MAX) for pulsed neutron sources. Tajima, K.; 
Ishikawa, Y.; Kanai, K.; Windsor, C.G.; Tomiyoshi, S. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Materials Physics Div.). Mar 1982. 32p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82702935. 


The paper describes the principle and initial performance of 
a multi-analyzer crystal spectrometer (MAX) recently installed at 
the KENS spallation neutron source at Tsukuba. The spectrometer 
is able to make time of flight scans along a desired direction in re- 
ciprocal space, covering a wide range of the energy transfers corre- 
sponding to the fifteen analyzer crystals. The constant Q or con- 
stant E modes of operation can be performed. The spectrometer is 
particularly suited for studying collective excitations such as phon- 
ons and magnons to high energy transfers using single crystal sam- 
ples. 
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5965 (AERE-R—10107) Palladium silicide - a new con- 
tact for semiconductor radiation detectors. Totterdell, D.H.J. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Instrumentation and Applied Physics Div.). Nov 1981. 
26p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82702936. 

Silicide layers can be used as low resistance contacts in semi- 
conductor devices. The formation of a metal rich palladium silicide 
Pd2Si is discussed. A palladium film 100A thick is deposited at 
300°C and the resulting silicide layer used as an ohmic contact in 
an n + p silicon detector. This rugged contact has electrical char- 
acteristics comparable with existing evaporated gold contacts and 
enables the use of more reproducible bonding techniques. 


5966 (AERE-R—10304) Nuclear accident dosimetry: the 
calibration of Geiger-Mueller and 27 proportional counters 
for sulphur and gold. Delafield, H.J.; Reading, A.H. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Environmental and Medical Sciences Div.). Oct 1981. 
33p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE82702938. 

A reference, 27 precision counter was set up at Harwell and 
absolutely calibrated for the measurement of sulphur discs (**P) 
and gold foils (***Au) used in the UK personnel criticality dosi- 
meter. Sample sulphur discs and gold foils were irradiated in the 
GLEEP reactor at Harwell, counted in the 27 counter, and their 
activities absolutely assayed by the National Physical Laboratory. 
The 27 counter was then used to intercalibrate the GM counters 
used routinely for the assessment of the criticality dosimeter. The 
mean measured efficiencies of the GM counters were found to be 
for **P in sulphur discs within +- 4%, and for gold (7% Au) within 
+- 6% of the values given by previous calibrations. 


5967 (AERE-R—10372) Portable ratemeter - 95/0742- 
1/6 user guide. Campbell, J.T. (UKAEA Atomic Energy 
Research Establishment, Harwell. Instrumentation and Ap- 
plied Physics Div.). Jan 1982. 4p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82702939. 

This portable hand held instrument powered by two 9 volt 
batteries is designed to be used with solid state a, B or y radiation 
detectors and gives a visible and audible indication of counting 
rates. The instrument is housed in a plastic case and can be stored 
in a purpose-built carrying case. 


5968 (AERE-R—10373) Portable counting system - 95/ 
0743-1/6. User guide. Campbell, J.T. (UKAEA Atomic 
Energy Research Establishment, Harwell. Instrumentation 
and Applied Physics Div.). Dec 1981. 6p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE82702940. 

The portable counting system 0743-1 is an instrument de- 
signed for battery or mains operation and for use with a detector 
assembly such as the 0744 alpha-drawer unit. The instrument, its 
use and operation are described and specifications given of the con- 
trols, the liquid crystal display, the input and the carrying case. 


5969 (AERE-R—10374) Alpha drawer unit - 95/0744-1/ 
6 user guide. Campbell, J.T. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Instrumentation and Applied 
Physics Div.). Jan 1982. 6p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82702941. 

The drawer unit 0744-1 enables the counting of alpha parti- 
cles with a 50mm silicon diffused junction detector type SRDSO. 
The charge sensitive pre-amplifier has been designed to extract the 
charge from detectors of large capacitance at high signal to noise 
ratio. The main amplifier is followed by a discriminator and an 
emitter follower output stage. The instrument is designed for use 
with the 0743 portable counting system and draws its supply from 
the rechargeable battery inside the 0743. With an adaptor unit the 
0744 can be used with 6000 Series modules such as the scaler/timer 
type 6255 or the microcomputer 6161. 
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5970 (BNL—31897) High-position resolution and aceu- 
racy in *He two-dimensional thermal-neutron detectors. 
Fischer, J.; Radeka, V.; Boie, R.A. (Brookhaven National 
Lab., Upton, NY (USA)). Sep 1982. Contract AC02- 
76CHO00016. 12p. (CONF-821074—2). NTIS, PC A02/MF 
A01. Order Number DE83001571. 

From Workshop on polition-sensitive detection of thermal 
neutrons; Grenoble, France (11 Oct 1982). 

Advances made at BNL in position sensing methods and in 
gas mixture studies have made possible the development of neutron 
position sensitive detectors with significantly improved position res- 
olution, position accuracy and uniformity of response. A position 
resolution in the range of 1 to 1.5 mm (FWHM), an integral nonlin- 
earity better than +- 0.1% and uniformity of response of +- 2 to 
3% (peak-to-peak) are readily achieved independently of the detec- 
tor size. These detectors operate at a moderate pressure (5 to 6 
atm) with a *He - C3Hs mixture at very low required avalanche 
gain (~ 30) by virtue of the high precision centroid finding posi- 
tion readout. 


5971 (CEA-N—2241) Neutron dosimetry and spectrom- 
etry with Bonner spheres. Working out a log-normal reference 
matrix. Zaborowski, H. (CEA Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France)). Nov 
1981. 35p. (In French). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE82702851. 

From the experimental and theoretical studies made upon 
the BONNER’s spheres System with a I*Li(Eu) crystal and with a 
miniaturized *He counter we get the normalized energy response 
functions R*sub(i)(E). This normalization is obtained by the mathe- 
matization of the Resolution Function R*(i,E) in the Log-Normal 
distribution hypothesis to mono energetic neutrons given in April 
1976 to the International Symposium on Californium 252. The fit of 
the Log-Normal Hypothesis with the experimental and Theoretical 
data is very satisfactory. The parameter’s tabulated values allow a 
precise interpolation, at all energies between 0.4 eV and 15 MeV 
and for all spheres diameters between 2 and 12 inches, of the dis- 
cretized R*sub(ij) Reference Matrix for the applications to neutron 
dosimetry and spectrometry. 


5972 (CNEA—469) Lithium germanium detectors reacti- 
vation. Nicolai, J.; Marti, G.; Riso, J.M.; Gimenez, C. (Co- 
mision Nacional de Energia Atomica, Buenos Aires (Argen- 
tina)). 1981. 14p. (In Spanish). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE83900371. 

Portions of document are illegible. 

A known convenient method, used, to regenerate the char- 
acteristics of damaged Ge(Li) detectors has been applied in our lab- 
oratory and is described. The procedure consists of warming-up the 
crystal in its cryostat, to temperatures between 10°C and 30°C, 
over room temperature in order to clean its surface. Subsequent 
cooling down to liquid nitrogen temperature followed by one or 
more clean-up drifting processes are applied to the crystals. This 
paper summarizes the results obtained with several detectors from 
which some general conclusions are extracted. 


5973 (CONF-820931—10) Study of cylindrical, energy- 
proportional pulse-height detectors for measuring microdosi- 
metric quantities. Todo, A.S.; Turner, J.E.; Hamm, R.N_; 
Wright, H.A.; Poston, J.W.; Chiles, M.M. (Oak Ridge Na- 
tional Lab., TN (USA); Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil); Georgia Inst. of Tech., At- 
lanta (USA). School of Nuclear Engineering and Health 
Physics). 1982. Contract W-7405-ENG-26. 14p. NTIS, PC 
A02/MF AO1. Order Number DE83001921. 

From 8. symposium on microdosimetry; Julich, F.R. Ger- 
many (27 Sep 1982). 

A study has been carried out on the use of cylindrical, 
energy-proportional pulse-height detectors for determining micro- 
dosimetric quantities. In this paper we report the results of using a 
Hurst chamber to obtain neutron LET spectra and a commercial 
CH, chamber to obtain neutron energy spectra. This work repre- 
sents an extension of our earlier application of Monte Carlo tech- 
niques to the unfolding of LET spectra. The method depends on 
knowledge of the track-length distribution of charged particles in 
the chambers, coupled with the measured pulse-height spectra. By 
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several examples it is shown that LET spectra inferred from meas- 
urements with the Hurst chamber do not depend critically on the 
track-length distribution. Calculations for monoenergetic neutrons 
incident in the CH, chamber show that it provides a good energy 
resolution up to ~ 2 MeV. Comparisons are made of the effects of 
different assumptions about the direction of the incident neutrons 
on the unfolded energy spectrum. Results are presented of neutron 
energy spectra unfolded from measurements made with the CH, 
chamber exposed to neutrons from the Health Physics Research 
Reactor. 


5974 (CONF-821011—14) Ultrahigh-sensitivity fisson 
counter with transmission-line-el configuration. Valen- 
tine, K.H.; Kopp, M.K.; Harter, J.A.; Guerrant, G.C.; Clay, 
W.T.; Allin, G.W.; - Fowler, C.E. (Oak Ridge National Lab., 
™N (USA)). 1982. ‘Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF AO1. Order Number DE83001958. 

From IEEE nuclear science symposium; Washington, DC 
USA (20 Oct 1982). 

Portions of document are illegible. 

An ultrahigh-sensitivity fission counter (UHSFC) prototype 
was designed, fabricated, and tested. The objective of this research 
was development of a fission counter system for ex-vessel, source- 
range flux monitoring having a neutron sensitivity of > 40 counts 
s~? [neutrons/(cm”s)]~' (> 40 cps/nv) and a size comparable to 
that of a BF; proportional counter system. Also, the UHSFC 
system was required to be operable under conditions beyond the 
capabilities of BF; counters: up to a temperature of 450 K and in a 
gamma radiation field of 7.2 x 10~* C(kg.s)~' (ie., 10* R/h). The 
sensitivity requirement (40 cps/nv) was met by assembling two 
transmission line fission counters (TLFCs) within a common enve- 
lope. The size requirement (< 14 cm diameter, < 80 cm length) 
was met by using a high electrode-packing density with parallel, 
curved electrodes arranged to maximize the ratio of electrode area 
to sensitive volume. The measured neutron sensitivity for each 
TLFC is 23.5 cps/nv at 4.5 x 10* R/h and 450 K. The UHSFC is 
filled with a recently developed gas (80% Ar, 20% CF, at 263 kPa 
pressure) of high electron-drift velocity. The electrode area (5 m?) 
is coated with 88 g of enriched uranium (93.15% 7°U, 0.99% 754U, 
balance *°*U). Test results from the UHSFC prototype confirm 
that TLFCs can be operated with neutron sensitivities > 25 cps/nv 
and that two TLFCs will fit into existing source-range detector po- 
sitions to achieve a neutron sensitivity of > 50 cps/nv. (WHK) 


5975 (CONF-821074—1) Recent developments in posi- 
tion-sensitive neutron counting. Valentine, K.H.; Kopp, 
M.K.; Guerrant, G.C.; Harter, J.A. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. lip. 
NTIS, PC A02/MF A01. Order Number DE83001962. 

From Workshop on polition-sensitive detection of thermal 
neutrons; Grenoble, France (11 Oct 1982). 

Continuing research on advanced methods of thermal neu- 
tron detection and position sensing with gas-filled counters was 
aimed at improving their performance and extending the limits of 
their applicability. High electron drift velocities obtained from 
measurements on gas mixtures containing CF, motivated us to 
evaluate the properties of *He-CF, and Ar-CF, mixtures to show 
that these gases have the potential of improving the count rate ca- 
pability, spatial resolution, and photon discrimination of neutron 
PSPCs (position-sensitive proportional counters) and fission 
counters. In support of the U.S. National Small-Angle Neutron 
Scattering (SANS) Facility we developed a large-area (65-cm x 65- 
cm) PSPC camera. RC position encoding was chosen for simplicity 
of construction, but since previous experience with this encoding 
method had been limited to smaller PSPCs (area < 25 cm x 25 
cm), the main objective of this development was to show that RC 
encoding parameters and construction methods could be scaled up 
for larger area PSPCs. The use of the new counter gas mixtures 
enabled the development of position-sensitive transmission line fis- 
sion counters (TLFCs) for neutron flux monitoring and a one-di- 
mensional, curved PSPC for large-angle (130°) neutron diffraction 
experiments. The main objective of these developments was to 
extend the capabilities of the LC-encoding method by mitigating 
the effects of interelectrode capacitance, and thereby increase the 
count rate capability. 
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5976 (DOE/EML—408) Miniature, low power charge 
sensitive preamplifier. Watnick, S.; Latner, N. (Department 
of Energy, "aan York (USA). Environmental Measurements 
Lab.). Sep 1982. 10p. NTIS, PC A02/MF AOl. Order 
Number DE83001425. 

The results of the tests of a new miniature micro-power 
charge sensitive preamplifier for processing the pulses from silicon 
surface barrier detectors are presented. This inexpensive preampli- 
fier is compared with two other types which are not suitable for 
our Laboratory requirements for portable instrumentation. 


5977 (DOE/ER/40012—1) Study of nucleon decay and 
related high energy physics. Progress report. (Pennsylvania 
Univ., Philadelphia (USA)). Nov 1982. Contract AC02- 
81ER40012. 39p. NTIS, PC A03/MF A0O1. Order Number 
DE83002983. 

Portions of document are illegible. 

During the past year we have completed and published sev- 
eral measurements on underground physics topics, carried out ex- 
tensive apparatus development work on the components for a new 
nucleon decay detector and a massive magnetic monopole detector, 
and have studied the problems involved in the successful execution 
of these experiments. In Section I, we summarize our published re- 
sults; in Section II, we discuss our results on n-anti n conversion; in 
Section III, we discuss monopole catalysis of nucleon decay. In 
Section IV, we discuss the alternate approaches to studying nu- 
cleon decay, and attempt to motivate and justify our liquid scintilla- 
tor approach described in Section V. Finally, in Section VI, we de- 
scribe the Homestake Large Area Liquid Scintillation Detector, 
which will serve as a prototype for the full-scale 1406-ton Liquid 
Scintillation Tracking Spectrometer, and will provide physics re- 
sults on GUTs monopoles, cosmic ray muons, and neutrinos. 


5978 (DOE/NV/01183—207-TP) Mercuric iodine imag- 
ing detectors. Ortale, C.; Padgett, L.; Schnepple, W.F. (EG 
and G, Inc., Goleta, CA (USA)). 1982. Contract AC08- 
76NV01183. 17p. NTIS, PC A02/MF AO1. Order Number 
DE83002432. 

Portions of document are illegible. 

Linear and two-dimensional monolithic arrays of different 
configurations have been fabricated using photolithographic tech- 
niques. The fabrication technology, electronic setup, and pinhole 
imaging experiments are described. Spatial resolutions of 1 to 2 mm 
have been achieved. 


5979 (DOE/NV/01183—208-TP) Larger volumes of 
Hgl, used as portable gamma-ray counters. Warren, J.L. 
(EG and G, Inc., Goleta, CA (USA)). 1979. Contract 
AC08-76NV01183. 12p. NTIS, PC A02/MF AOl. Order 
Number DE83002433. 

Portions of document are illegible. 

Mercuric iodide detectors up to 1.5 cm in thickness and with 
active areas of up to 17 cm? were fabricated and used as room-tem- 
perature, portable, gamma-ray counters. Most of the detectors show 
no photopeak spectral resolution, but the end point energies of var- 
ious gamma radiation sources are linear with energy. The detectors 
are biased with about 10° V/cm, which can be provided in a porta- 
ble package with a rechargeable capacitor. The nuclear perform- 
ance of these counters is described. 


5980 (DOE/NV/01183—210-TP) Scintillation spectrom- 
etry with Hglo as the photodetector. Iwanczyk, J.S.; Barton, 
J.B.; Dabrowski, A.J.; Kusmiss, J.H.; Szymczyk, W.M.; 
Huth, G.C.; Markakis, J.; Schnepple, W.F.; Lynn, R. (Uni- 
versity of Southern California, Marina Del Rey (USA). Inst. 
for Physics and Imaging Science; EG and G, Inc., Goleta, 
CA (USA)). 1982. Contract AC08-76NV01183. 12p. NTIS, 
PC A02/MF A0O1. Order Number DE83002435. 

A mercuric iodide (Hglz) photodetector has been used to 
detect light pulses from gamma-ray and alpha-particle interactions 
in scintillators. The photocurrent response of an Hglz photodetec- 
tor to light has been measured and found to be favorable for detect- 
ing light from most scintillators, which have their maximum emis- 
sion between 300 and 500 nm. Energy spectra for alpha particles or 
gamma-rays from combinations of an Hgle photodetector with var- 





769 / ERA VOL. 8, NO. 3 


ious scintillators are presented. The energy resolution of the photo- 
peak from annihilation gamma-rays is 19% with a CsI(T1) crystal 
and 24% with a BGO crystal. Fabrication of Hglz photodetectors 
and their optical coupling to a scintillator crystal are described. 
The advantages of this new solid-state radiation detector compared 
to the combination of scintillator and PMT, and some proposed ap- 
plications, are discussed. 


5981 (DOE/NV/01183—-213-TP) Gamma-ray opectrom- 
etry with solid-state detectors by current 
sis. Szymczyk, W.M.; Dabrowski, A.J.; Iwanczyk, J.S.; 
Kusmiss, J.H.; Huth, G.C.; Hull, K.; Beyerle, A, Markakis, 
J. (University of Southern California, Marina Del Rey 
(USA). Inst. for Physics and ing Science; EG and G, 
Inc., Goleta, CA (USA)). 1982. Contract AC08-76NV01183. 
25p. NTIS, PC A02/MF A01. Order Number DE83002425. 
The traditional way of doing gamma-ray spectrometry with 
semiconductor detectors depends on being able to collect the ion- 
ization charge. In most cases, hole trapping limits the spectrometric 
performance of room-temperature detectors made from compound 
semiconductors. Recently it has been shown for thick Hgle detec- 
tors that significant improvement can be produced by using a tech- 
nique of unconventionally short differentiation of the detector 
pulses. The present paper presents the concept underlying the tech- 
nique and gives its theoretical background. The method consists of 
measuring the amplitude of ionization current pulses before charge 
collection is completed rather than measuring the amount of charge 
collected. Hole collection is obviated, and the transport of electrons 
becomes the most-important consideration. The conditions under 
which this novel method can be applied to various semiconductor 
materials are discussed. Two different approaches toward the elec- 
tronic implementation of the technique are compared. 


5982 (DOE/NV/01183—216-TP) Influence of tempera- 
ture upon dislocation mobility and elastic limit of single crys- 
tal Hgl.. Milstein, F.; Farber, B.; Kim, K.; van den Berg, 
L.; Schnepple, W. (California Univ., Santa Barbara (USA). 
Dept. of Mechanical and Environmental Engineering; EG 
and G, Inc., Goleta, CA (USA)). 1982. Contract AC08- 
76NV01183. 40p. NTIS, PC A03/MF AO1. Order Number 
DE83002427. 

The practical importance of studying mechanical properties 
and dislocation structure of Hgle is reviewed briefly. Specifically, 
the performance of single crystal Hgle radiation detectors is evi- 
dently sensitive to crystalline imperfections; the dislocation struc- 
ture, in turn, can be altered during detector fabrication, depending 
upon the mechanical properties of the crystal and the stresses to 
which the crystal is subjected. The influence of temperature upon 
dislocation mobility and plasticity in vapor-grown crystals of mer- 
curic iodide is examined. Dislocation mobiity is determined by 
measuring the lengths of the longest arms of dislocation etch pit ro- 
settes on (001) surfaces following microhardness indentation and 
chemical etch. Measurements were made in the range from room 
temperature to the phase transition temperature of 127°C. Disloca- 
tion mobility was found to be an increasing function of tempera- 
ture, with the effect accelerating as the phase transition is ap- 
proached. Increasing temperature was also found to lower the criti- 
cal resolved shear stress for plastic deformation on slip on (001) 
planes. In these contexts, the vapor-grown crystals are clearly 
softer at their elevated growth temperatures. The results are dis- 
cussed in terms of a dislocation model involving soft and hard glide 
dislocations. 


5983 (GSI—80-6) Crystal ball-sphere carrier. Construc- 
tion and preparation, Malwitz, E. (Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.)). Sep 
1980. 37p. (In German). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE82903908. 

Portions of document are illegible. 

A description is given for the design and construction of a 
crystal-spectrometer for nuclear physics experiments and studies of 
gamma decay in nuclear reactions. Diagrams, and illustrations are 
presented on the construction, design, cross-ection, and forms of 
operating models. 33 figures. 
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5984 a 
tronic 47 detector with particle identification. Baden, A; 
Poskanzer, A.M.; Renner, T.; Riedesel, H.; Gutbrod, H.H:: 
Ritter, H.G.; Spieler, H.; Warwick, A.; Weik, F.; Wiemann, 
H. (Geselisc! fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.)). Apr 1982. 58p. NTIS (US Sales 
Only), PC A04/MF A01. Order Number DE82751115. 

For the high multiplicity events occuring in relativistic nu- 
clear collisions an electronic 4a detector with particle identification 
has been built. It consists of 815 AE-E telescopes and 176 TOF 
telescopes covering 97% of 42. Very good particle identification 
has been obtained for hydrogen and helium isotopes and also a* 
have been detected with high efficiency. 


5985 (INIS-SU—116, ae 
energy spectrum on the sensitivity of the photoreceiver on 
charge-coupled devices. Kuskov, V.E. 1980. (In Russian). 
NTIS (US Sales Only), PC A06/MF A01. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of —— 

effect o absorbed energy on sensitivity of the photore- 

ceiver assembled on charge-transport devices (CTD) is evaluated. 
The calculation of photoreceiver sensitivity is carried out within 2 
to 100 keV energy range for the main type of radiation interaction 
with the substance in this energy range is photoelectric absorption. 
Calculations have been conducted for CTD with surface transfer 
having Al x; thick blocks and uniform dielectrical SiO2 x2 thick 
layer for the two cases when x1=x2=0.1 ym and x:=2x=1 . The 
given dependences of the photoreceiver sensitivity on the energy 
H=f(€) differ only in the range of low energies up to 10 keV. 
Both dependences have the minimum about 6 keV where h=4x10* 
quantum/cm7. It is stated that the photoreceiver sensitivity rapidly 
worsens with the energy growth of the registered quanta. It is con- 
cluded on the base of the data obtained that it is advisable to use 
photoreceivers on CTD only for registration of soft X-ray radi- 
ation. 


5986 (INIS-SU—116, pp 3-7) Analog and digital di- 
viders for mass spectrometers. Osipov, A.K. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF A011. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

Errors of four different types of stress dividers used in stati- 
cal mass-spectrometers for determination of mass number by accel- 
erating stress are analyzed. The simplest flowsheet of the analog di- 
vider comprises operation amplifier, in the chain of the negative 
feedback of which a multiplication device on differential cascade is 
switched- in. This analog divider has high sensitivity to temperature 
and high error approximately 5%. Application of the multiplier on 
differential cascade with normalization permits to increase tempera- 
ture stability and decrease the error up to 1%. Another type of the 
analog divider is a logarithmic divider the error of which is con- 
stant within the whole operation range and it constitutes 1-5%. The 
digital divider with a digital-analog transformer (DAT) has the 
error of +-0.015% which is determined by the error of detectors 
and resistance of keys in the locked state. Considered is the design 
of a divider based on transformation of the inlet stress into the time 
period. The error of the divider is determined in this case mainly 
by stress of the zero shift of the operation amplifier (it should be 
compensated) and relative threshold stability of the comparator 
triggering which equals (2-3)x10~*. It is noted that the divider with 
DAT application and the divider with the use of stress transforma- 
tion within the time period are most perspective ones for statical 
mass-spectrometers. 


5987 tia 16, pp ee Comparative analysis of 
charge-coupled devices. 


control circuits for Dik, P.A. 1980. 
(In Russian). NTIS (US Sales Only), PC A06/MF AO1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

Different variants of plotting control circuits of charge-cou- 
pled devices (CCD) are considered. The problem of control over a 
numerous class of devices on CCD is connected with formation of 
multiphase pulse consequences on bars with large capacities as well 
as regulation of the control signal level. The results of comparative 
analysis of quick response and economy of the control circuits as- 
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sembled on the following elements-MDS-transistors CMOS devices 
and bipolar transistors are presented. The analysis has shown that 
control circuits on MDS-transistors are most uneconomical though 
their technology is compatible with the technology of CCD con- 
struction and they permit to construct finished complex devices on 
one crystal. Circuits on CMOS- transistors are most economical. 
But when it is necessary to use powerful (on amper orders cur- 
rents) transistors the application of bipolar transistors (BT) can be 
more effective. High speed of response of the control circuits on 
mutually adding BT should be also marked. 


5988 (INIS-SU—116, pp 43-49) Integrated wide-band 
low-background amplifiers. Il'yushchenko, I.I. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AO1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

Ways of increasing stability and reproduction of characteris- 
tics of wide-band integral amplifiers that would to the least extent 
increase their background noises, are discussed. Considered are 
some certain flowsheets of integral wide-band amplifiers with low 
background noise of foreign production which differ from one an- 
other by construction of inlet cascades as well as by the applied 
feedback type. The principal flowsheets of the amplifiers and their 
main performances are presented. The analysis of the data obtained 
has revealed that microcircuits made of cascades with a common 
emitter and local combined feedback are most wide-band among all 
the considered microcircuits. 


5989 (IPEN-Inf—11) Some TL characteristics of 
CaSO,(Dy): NaCl pellets. Kathuria, S.P.; Gordon, A.M.P.L.; 
Campos, L.L. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). Nov 1981. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE83900292. 

Portions of document are illegible. 

Dosimetric pellets, made by cold pressing a mixture of 
CaSO,(Dy) and NaCl powders, of grain size between 85 wm and 
185 pm, in the ratio 1:2 exhibit a wide scattering in the TL re- 
sponse. Even the same pellet gives different TL responses depend- 
ing upon the surface facing the detector while making the measure- 
ment. Using finer powders of grain size less than 85 pm the ob- 
served scattering in the TL response is less than +-10% from the 
average for 60% of the pellets. Dosimetric characteristics of these 
pellets have been investigated and they are found to be suitable for 
environmental and personnel radiation monitoring with appropriate 
energy compensating filters. When the pellets, wrapped in a thin 
aluminum foil, are gamma irradiated there is an electronic build up 
along the thickness of the pellet as a result of which the rear sur- 
face shows 19% higher TL response as compared to that of the 
front surface. The two surfaces exhibit nearly the same TL re- 
sponse when the pellets are irradiated, under electronic equilibrium 
condition, between lucite plates. A new irradiation facility is de- 
scribed in which the production of interfering low energy scattered 
radiation is largely avoided. 


5990 (JAERI-M—9741) Monte Carlo calculation of ac- 
curate response functions of a Nal (Tl) detector for gamma 
rays and analysis of pulse height spectrum formation mecha- 
nism, Saito, Kimiaki; Moriuchi, Shigeru. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1981. 59p. (In Japa- 
nese). NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE82702945. 

The accurate response functions of Nal (TI) scintillation de- 
tectors for gamma rays up to 10 MeV has been calculated using a 
Monte Carlo method. The effects of the detector housing and scin- 
tillation efficiency of a Nal (Tl) crystal have been investigated. As 
a result of considering these effects, the calculated results of energy 
spectra, intrinsic detection efficiencies and total absorption peak ef- 
ficiencies indicate excellent agreement with our experimental data. 
The variation of the spectra, with changes of source-to-crystal dis- 
tance, has been also studied comparing with the experimental data. 
The influence on calculated spectra caused by simplifying the treat- 
ment of electron transport has been investigated. The calculation 
has been carried out changing two parameters, i.e., crystal volume 
and incident gamma energy, and it has been studied how the detec- 
tion efficiencies, the contents of a total absorption peak and the 
escape probability of annihilation gamma rays depend on the pa- 
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rameters. Consequently, the formation process of pulse height spec- 
tra of Nal (Tl) detectors has been understood. 


5991 (JAERI-M—9757) Preparation and characteristics 
of fission chambers with actinide nuclides. Obu, Makoto. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1981. 
21p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82702946. 

Fission chambers of parallel-plate type are provided to meas- 
ure the central fission rates of 7°7Np, ®Pu, *°Pu, Pu, 741Am, 
243Am, *4Cm and *°U in a series of the cores in fast critical as- 
semblies FCA. The chamber consists of the body made of a thin 
stainless steel wall, the collector of a circular disk and the electro- 
deposited source with a platinum disk of 0.2 mm thick. The gas 
filled in the chamber is a mixture of 97% Ar and 3% Nz at | at- 
mosphere pressure. The weights of deposit are adjusted from 
strength of a-specific activity for each nuclide. In the test using 
FCA, characteristics of low a pile-up are obtained for all chambers 
prepared. The determination of masses by a-assay, correction for 
fissile impurities and the sensitivity of chambers are examined for 
the individual chamber. It is shown from the experiment that the 
actinide fission rates can be measured within errors of +-2 -- +- 
5%. From this result, it concludes that the present chambers are ef- 
fectively used for the experimental evaluation of nuclear cross sec- 
tions for the actinide nuclides. 


5992 (JINR-R—6-81-696) Errors in determining the 
photoemulsion blackening density when beta-spectrogram 
processing. Abdurazakov, A.A.; Gromov, K.Ya.; Islamov, 
T.A.; Kononenko, G.A.; Tangabaev, A.A.; Fominykh, M.L; 
Kholmatov, A.Kh.; Tsupko-Sitnikov, V.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1981. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82702852. 
15 refs.; 3 figs.; submitted to the journal Prikl. Yad. Spek- 
trosk. 
Origins of errors in determining relative intensities of con- 
version electrons due to properties of R-50 photoemulsions used for 
the spectrum detection and to characteristics of automatic micro- 
photometer (AMP) applied to process spectrograms are considered. 
It is shown that main errors are caused by oscillations of photoe- 
mulsion thickness within the B-spectrogram limits (upto 5-6%) by 
the structure inhomogeneity of photographic image (granularity) 
(about 4%), and by apparatus errors of the AMP due to photomul- 
tiplier noises. It is noted that the photometric measurement errors 
(due to granularity and photomultiplier noises) could be determined 
for each point of the spectrum obtained and simultaneously could 
be diminished upto 1% in multiple photometric measurement of the 
B- spectrogram along different tracks. 


5993 (LA—9358-C, pp 51-53) Working group on a gen- 
eral purpose neutrino detector facility. Barish, B.C.; Mann, 
A.K.; Steinberg, P.H.; McKeown, R.; Chen, H.H.; Burman, 
R.L.; Robertson, R.G.H.; Romanowski, T.D. Aug 1982. 
NTIS, PC A05/MF AO1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

The characteristics of a possible general purpose neutrino 
detector for the PSR have been investigated. The major design pa- 
rameters for such a detector have been determined by reviewing 
the requirements to attain the physics goals discussed in this report. 
To scope the detector, we have only considered a facility that uses 
present day techniques. It should be noted that technical develop- 
ments that would enable construction of a totally active detector 
(for example, liquid argon drift chamber) appear promising. Future 
technical work toward such a detector should be encouraged. 
Overall, a neutrino detector must perform two functions: (1) pro- 
vide target medium for the neutrino interactions, and (2) yield the 
necessary information on neutrino reaction products. The event in- 
formation may vary somewhat with particular experiments, but the 
basic requirements are tracking, energy measurements, and particle 
identification. Given currently available detector technology, the 
most suitable choice of geometry is a sandwich design, with target 
layers interspersed with tracking devices. The target layers them- 
selves may be either active detector elements (for example, scintilla- 
tor or Cerenkov counters), or simply passive layers of target mate- 
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rial, or a combination of both. Thus, there is a flexibility in the 
nature of the target material which could be used to tune the detec- 
tor for different experiments at modest costs compared with the 
total detector construction. Our study has mainly focused on the 
size, granularity, and tracking requirements for such a detector at 
the PSR. 


5994 (NP—2903988) Testing of a special neutron dosi- 
meter with organic solid state track detectors under various 
operational conditions. Doerschel, B.; Gruellich, A.; Streu- 
bel, G. (Technische Univ., Dresden (German Democratic 
Republic). Sektion Physik). 16 May 1980. 10p. (In German). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82903988. 

A description is given of dosimetric characteristics in rela- 
tion to measurements made through light transmission. Formulas 
are derived to compute biological neutron doses, and tabulated data 
are given on computed and experimentally determined calibration 
factors. 4 references, 2 figures, 1 table. 


5995 (NP—2903989) Calibration for the dosimetry de- 
scription. Doerschel, B.; Schuricht, V. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Physik). 6 
May 1981. 9p. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE82903989. 

A description is given of the applicability of calibration fac- 
tors for characterizing the operation of solid state track detectors, 
and tabulated data are presented on those factors for various neu- 
tron spectra. A study is made of the relation of mass effect to neu- 
tron effect (PHI) and between mass effect and neutron dose. 6 fig- 
ures, 2 tables. 


(NP—2903990) Calibration of a special neutron 
ube with solid state track detectors and fission radia- 
tors in various neutron fields. Doerschel, B.; Krusche, M.; 
Schuricht, v. (Technische Univ., Dresden (German Demo- 
cratic Republic). Sektion Physik). 21 May 1980. 17p. (In 
German). NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE82903990. 

Portions of document are illegible. 

A description is made of neutron dosimeters to track ther- 
mal, epithermal, intermediate, and fast neutrons, and formulas are 
derived to compute detector sensitivity for which experimental re- 
sults are given for various neutron sources. 10 references, 6 figures, 
2 tables. 


5997 (NP—2903991) Model for computing detection ef- 
ficiency of organic solid-state track detectors in relation to 
neutron irradiation. Pretzsch, G.; Faehrmann, M. (Tech- 
nische Univ., Dresden (German Democratic Republic). Sek- 
tion Physik). 29 May 1980. 13p. (In German). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE82903991. 

Tabulated data are presented on distribution computations of 
fast neutrons, and a comparison is made to spectra of charged parti- 
cles as well as physical parameters and range. A model of the 
tracking process is developed, and computations are made for de- 
tection materials consisting of H, C, and O. Computational results 
are given for normal incident neutrons in cellulose acetate em- 
ployed with a light microscope. 21 references, 3 figures, 2 tables. 


(NP—2904529) Uniform TL dosimeter for direct 
indication of biological dose in mixed neutron-gamma fields. 
Fellinger, J.; Henniger, J.; Huebner, K. (Technische Univ., 
Dresden (German Democratic Re ublic). Sektion Physik). 1 
May 1981. 16p. (In German). IS (US Sales Only), PC 
A02/MF A011. Order Number DE82904529. 

Portions of document are illegible. 

A description is given of a dosimeter in which the contact 
radiation and mixed radiation principles are combined, where the 
apparatus has a high sensitivity to fast neutrons and exhibits rapid 
evaluation of the dosimeter for Havarian dosimetry. 24 references, 
4 figures, 3 tables. 


5999 (OEFZS—4097) Occupational radiation exposure 
in Austria in 1980. Duftschmid, K. (Oesterreichisches Fors- 

chun trum Seibersdorf G.m.b.H. Inst. fuer Strahlens- 
chutz). Jul 1981. 36p. (In German). (ST—95/81). NTIS (US 
Sales Only), PC A03/MF A0Ol. Order Number 
DE82702837. 

The following data provide a statistical analysis on the occu- 
pational radiation exposure in Austria based on the results of some 
13000 radiation workers monthly monitored by our automated 
TLD system. In comparison with the two previous years 1978 and 
1979 the data obtained for 1980 are quite similar with a slight trend 
to lower exposures. This is possibly due to the positive effect of 
monthly monitoring showing all radiation workers any increased 
exposure. The frequency of excess of legal exposure limits has been 
unchanged with the bulk of such cases again in the medical branch. 
For the first time this report includes statistical data on our TLD 
fingerrings. 


6000 (PNL-SA—10154) Response of a multi-element do- 
simeter to caiibrated beta sources with E/sub max/ from 0.23 
to 3.5 MeV. Endres, G.W.R.; Scherpelz, R.1; Roberson, 
P.L. (Pacific Northwest Lab., Richland, WA (USA)). Jun 
1982. Contract AC06-76RL01830. 10p. (CONF-820655—11). 
NTIS, PC A02/MF A0O1. Order Number DE83002013. 

From Health Physics Society annual meeting; Las Vegas, 
NV, USA (27 Jun 1982). 

Portions of document are ille 

The responses of several diffcecat dosimeter absorber sys- 
tems were studied to determine their usefulness in beta radiation 
fields. Exposures to several different beta emitters were conducted 
at the PNL Calibrations Laboratory. The sources used are: 7Pm, 
®Kr, U(nat), °Sr-Y, and *Ru-**Rh. The maximum energy of 
these beta emitters varies from 0.23 to 3.5 MeV. The beta sources 
are calibrated for absorbed dose to tissue at a depth of 0.007 cm. 
Measurements of response for 4, 5, and 7 element versions of the 
dosimeter were made. All data reported were obtained from sets of 
three TLDs exposed under each absorber and for each of the radi- 
ation sources. 


6001 (PNL-SA—10242) Portable dose-equivalent moni- 
tor based on mi . Braby, L.A.; Ratcliffe, C.A.; 
Metting, N.F. (Pacific Northwest Lab., Richland, WA 
(USA)y "Jul 1982. Contract AC06-76RL01830. 18p. (CONF- 
820931—9). NTIS, PC A02/MF A0Ol. Order Number 
DE83002025. 

From 8. symposium on microdosimetry; Julich, F.R. Ger- 
many (27 Sep 1982). 

The complex radiation environment expected in the space 
shuttle and other manned orbital facilities emphasizes the need for 
an instrument capable of determining the dose equivalent in real 
time. However, such as instrument must require only a minimum of 
operator attention. Microdosimetry techniques can provide the 
needed dose and quality factor data, and recent advances in elec- 
tronics, including microprocessors, make a portable fully automated 
instrument feasible. Such a system, using single wire spherical pro- 
portional counters, is being developed for NASA. A microproces- 
sor is used to calculate the dose and dose equivalent, to control re- 
cording of data, and to control atuomatic calibration of the system 
using an internal alpha particle source. Several approaches to ob- 
taining dose equivalent from the measured density of energy im- 
parted have been considered. Computer simulation of data at var- 
ious doses was used to test the precision and accuracy of four dif- 
ferent algorithms for estimating anti Q. For the radiations tested, 
the optimum method results in estimates of anti Q within 20% of 
the suggested maximum values given in ICRP 21. The relative 
standard deviation between measurements is less than 10% at 10~* 
rad. 


6002 (PTB-Dos—5) Introduction of the obligation to 
calibrate stationary radiation systems. Boehm, J.; 
Kolb, W.; Nolte, G.; Seiler, E. (Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany, F.R.)). Dec 1981. 
29p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE83750119. 

From January 1, 1983, onwards a number of ODL systems 
used on the basis of legal regulations must be calibrated before use. 
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The new legal regulations concerning ODL systems are presented, 
especially annex 23 of section 1 of the Calibration Regulations, 
PTB requirements on ODL systems applying for calibration li- 
censes within the Federal Republic of Germany, and the procedure 
employed for acceptance testing of ODL types. 


(UCID—19484) Beta-energy response of the Eber- 
a RO-7 survey instrument. Hankins, D.E. (Lawrence 
Livermore National Lab., CA (USA)). 10 Oct 1982. Con- 
tract W-7405-ENG-48. 25p. NTIS, PC A02/MF AOl1. Order 
Number DE83003108. 

An RO-7 radiation survey instrument was obtained from the 
Eberline Instrument Corporation to use in a study of the beta dose 
rates from the Godiva IV Critical Assembly at Los Alamos Nation- 
al Laboratory. A limited evaluation of the instrument was per- 
formed, and its energy dependence for beta particles was deter- 
mined. The RO-7 instrument is a hand-held, cutie-pie-style survey 
meter with a liquid crystal digital readout. The instrument is availa- 
ble with three interchangeable ion chamber probes, although we 
used only the midrange probe (RO-7-BM) in this study. The mi- 
drange probe has a full-scale range of 199.9 R/h and a resolution of 
0.1 R/h. The ion chamber has a 1-in.-diameter entry window 2 mils 
thick (~ 7 mg/cm?) of aluminized mylar. The chamber is lined 
with phenolic nominally 1/8 in. thick. The housing is nominally 60 
mils thick. The chamber’s internal dimensions are 1-in. diameter x 
0.6-in. length (2.5 cm x 1.5 cm) with a sensitive volume of 7 cm*. 
The beta shield is a plastic cap (~ 1000 mg/cm?) over the beta 
window and is held in place over the probe by an O-ring. The 
overall dimensions of the basic probe are 1.5 in. x 4.2 in. The 
weight of the instrument with the midrange probe is 3.2 pounds 
(1.5 kg). The batteries are three 9-V and two 30-V cells with an 
operating lifetime of 160 hours (for the 9-V cells). The overall unit 
is 9.5 in. high, 4.25 in. wide and 13.5 in. long when the probe is 
attached. 


6004 (ZfI-Mitt—43a, pp 97-108) Sensitivity and detec- 
tion limit of an ionization chamber for the detection of aero- 
sols. Grosse, H.J. (Akademie der Wissenschaften der DDR, 
Leipzig. Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

A semiempirical calculation method of the sensitivity and 
detection limit of an ionization chamber for the detection of aero- 
sols with homogeneous and inhomogeneous distribution of the pri- 
marily produced charged particles is presented. The calculated and 
measured results are in good agreement qualitatively and quantita- 
tively (error <= 10%) for small BZ-values (8Z < 5) which are of 
interest for practical use. The improvement of the sensitivity and 
the detection limit by use of an inhomogeneous distribution of the 
charge carriers is calculable. The described results, relations and 
methods are very helpful in the construction and optimization of 
equipment for practical applications (e.g. air pollution monitoring, 
ionization smoke detectors). 


6005 (ZfI-Mitt—43a, pp 127-142) Behaviour of an opti- 
mized d.c. electron-capture detector (d.c. ECD). Popp, P.; 
Leonhardt, J.; Oppermann, G. (Akademie der Wissenschaf- 
ten der DDR, Leipzig. Zentralinstitut fuer Isotopen- und 
Strahlenforschung). Sep 1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The paper explains the shape of the current-field characteris- 
tics and of the response characteristics of an d.c. electron-capture 
detector and describes conditions effecting an optimum behaviour. 


6006 (ZfK—459, pp 102-105) On-line experiment for 
the determination of neutron emission spectra by the two-di- 
mensional measurement of the neutron time-of-flight and the 
scintillator proton recoil energy. Grimm, W.; Maerten, H.; 
Seeliger, D. (Technische Univ., Dresden (German Demo- 
cratic Republic)). Sep 1981. Dep. NTIS (US Sales Only). 

From 10. international symposium on selected topics of the 
interaction of fast neutrons and heavy ions with atomic nuclei; 
Gaussig, F.R. Guasey (17 Nov 1980). 

upling a 4096 channel analyser to the minicomputer KRS 

4200 via SI 1.2 and CAMAC an on-line experiment with open loop 
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was developed to determine neutron emission cross-sections in a 
wide energy range (1-40 MeV) by the two-dimensional measure- 
ment of the neutron time-of-flight (TOF) and the corresponding 
proton recoil energy (PRE). The suppression of the experiment-spe- 
cific and the cosmic background is realized by the use of a heavy 
shielding and the n/y-resp. the n/p-discrimination method. A FOR- 
TRAN 4000/4200 program system including CAMAC application 
(Control and data processing) arranges the data transfer as well as 
the check, correction, concentration and analysis of the measured 
spectra. 


High density neon wire calorimeter. 
7 FS es R.; Kraus, D.; Renardy, J. (Brook- 
haven National Lab., Upton, NY (USA)). Nuclear Instru- 
ments and Methods in Physics Research; 198: No. 2/3, 233- 
241(15 Jul 1982). 

We describe a total absorption calorimeter consisting of an 
iron structure penetrated by a fine-grain pattern of small propor- 
tional tubes, with a net density approx. equal to 90% that of pure 
iron. Designed to be incorporated into the poles of a spectrometer 
magnet, the device offers a means of constructing highly segmented 
calorimeters with excellent space resolution as well as good energy 
resolution. The response of a test module to electron beams is de- 
scribed. A detailed comparison is made with Monte Carlo simula- 
tions of electromagnetic showers, which are then used to predict 
the behavior for a range of sampling geometries. 


6008 Momentum calculation for charged tracks with 
minute curvature. Treadwell, E. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA)). Nuclear Instruments and 
iy in Physics Research; 198: No. 2/3, 337-342(15 Jul 
982). 

ADJUST is a calculational method written in A.N.S.I. For- 
tran IV to correct the momenta of charged tracks with minute 
radius of curvature and large fractional momentum error [K < 
0.0014 (GeV/c)" and Ap/p >= 0.30]. Single application of the 
method to straight tracks eliminates remeasurements and avoids 
creating additional biases against high multiplicity events 
(Nsub(CH) > 8 tracks). Although ADJUST orginated from the 
analysis of bubble-chamber events, the method is not restricted to 
bubble-chamber data. 


6009 FLYSPEC: A simple method of unfoulding neutron 
energy spectra measured with NE213 and stilbene spectrom- 
eters. Slaughter, D.; Strout, R. II (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). ‘Nuclear 
Instruments and Methods in Physics Research; 198: No. 2/3, 
349-355(15 Jul 1982). 

We have developed a simple method for unfolding recoil 
proton pulse height spectra obtained with NE213 and stilbene de- 
tectors to obtain neutron energy spectra. The derivative method 
used is not new, but it present implementation allows fast data re- 
duction in primitive computer such as the LSI-11. It has been used 
in a portable field instrument which desplays environmental neu- 
tron energy spectra, and it allows an array of primitive parallel pro- 
cessors to reduce data from many spectrometers simultaneously as 
is required in plasma diagnostics. The present implementation is in 
FORTRAN, but a PASCAL, version is nearly completed. We 
compared our results to those obtained with more sophisticated 
data-reduction codes and found that our method provides nominal- 
ly the same unfolded results on a variety of input spectra. 


6010 Edge penetration by radiation through a collima- 
tion system. Lee, H. (Los Alamos National Lab., NM 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 197: No. 2/3, 411-416(15 Jun 1982). 

Edge penetration through a collimator system by radiation 
emitted from either a point or an extended source is studied, using 
the small angle approximation. Extremely accurate formulas are 
drived for calculating the penetration fluence. We find that the 
ratio of the penetrated fluence to the unimpeded fluence has a re- 
markably simple form; its leading term is independent of both the 
length and the radius of the collimator. Furthermore, the same re- 
sults are applicable to a point source as well as an extended source, 
for a wide class of aperture shapes the collimator may take. We 
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have also derived the formulas to computed the edge penetration at 
the near end of the collimator, which occurs when the distance 
from the source to the collimator axis exceeds the collimator radius. 
The accuracy of our results has been checked by Monte Carlo cal- 
culations for both neutron and gamma-ray radiations. We found ex- 
cellent agreement between the analytical and numerical results. 


6011 Time resolution of bismuth scintillation 
detectors. Wender, S.A.; Auchampaugh, G.F. (Los Alamos 
National Lab., NM (USA)); Hill, N.W. (Oak Ridge National 
Lab., TN (USA)). Nuclear Instruments and Methods in Phys- 
ics Research; 197: No. 2/3, 591-592(15 Jun 1982). 

The time resolution of a bismuth germanate scintillation de- 
tector was measured as a function of y-ray energy from 1 MeV to 
24 MeV. The measured time resolution of the Co cascade is (2.1 
+- 0.2) ns. The time resolution improves at higher y-ray energies 
and is (890 +- 60) ps at around 20 MeV. 


6012 REM response of the Idaho National Engineering 
Laboratory personnel dosimeter to photons. Gupta, V.P. (De- 
partment not Energy, Idaho Falls, ID (US. Ay Tdaho Oper- 
ations Office). Hea th Physics; 42: No. 6, 833-836(Jun 1982). 

Photon rem response of the INEL personnel dosimeter is 
studied under the guideline of the “proposed dosimetry testing 
standard” The response of the dosimeter is found quite good from 
187Cs energy down to 15 keV X-rays. A simple mathematical for- 
mulation is also presented to better understand the correct dosi- 
meter rem response to photons. 


6013 Portable battery-free charger for radiation dosi- 
meters. Manning, F.W. (to Dept. of Energy). US Patent Ap- 
_— 343,607. 28 Jan 1982. 10p. Contract W-7405-ENG- 
26. 


This invention is a novel portable charger for dosimeters of 
the electrometer type. The charger does not require batteries or pi- 
ezoelectric crystals and is of rugged construction. In a preferred 
embodiment, the charge includes a housing which carries means for 
mounting a dosimeter to be charged. The housing also includes 
contact means for impressing a charging voltage across the mount- 
ed dosimeter. Also, the housing carries a trigger for operating a 
charging system mounted in the housing. The charging system in- 
cludes a magnetic loop including a permanent magnet for establish- 
ing a magnetic field through the loop. A segment of the loop is 
coupled to the trigger for movement thereby to positions opening 
and closing the loop. A coil inductively coupled with the loop gen- 
erates coil-generated voltage pulses when the trigger is operated to 
open and close the loop. The charging system includes an electrical 
circuit for impressing voltage pulses from the coil across a capaci- 
tor for integrating the pulses and applying the resulting integrated 
voltage across the above-mentioned contact means for charging the 
dosimeter. 


6014 Advance applications in high-energy physics. 
Mann, M. (Norfolk State Univ., VA). Journal of the Nation- 
al Technical Association; 55: No. 2, 26-30(Spr 1981). 

Progress in understanding the nature of elementary particles 
and their interactions often requires the use of untried detectors and 
usually requires the collection of data at high rates. Tests have been 
performed on unusually long and thin scintillation counters to de- 
termine the efficiency as a function of position for the detection of 
minimum ionizing particles. The collection of data was accom- 
plished via a high speed data acquisition system (Fast Bus). Data 
flow from the detectors to the on-line computer was controlled by 
microprograms stored in Programmable Read Only Memories. A 
circuit design for the automatic programming of these memories is 
presented. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 4055, 4393, 5078, 5462, 5846, 5918 
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6015 ee ee a of field adsorption 
Se et ion microscopy. Annual tech- 
nical progress April 1, 1982-March 31, 1983. T: 
T.T. (Pennsylvania State Univ., University Park (USAD. 
1982. Contract ACO02-81ER 10857. 6p. NTIS, PC A02/MF 

A01. Order Number DE83002864. 

The operation and performance of the pulsed-laser time-of- 
flight atom-probe are discussed. The atom-probe uses a pulsed ni- 
trogen laser of either 5 ns pulse width or 300 ps pulse width for 
assisting the pulse field evaporation. In either case it has sufficient 
mass resolution to resolve up to the root of mass line isotopes sepa- 
rated by one amu at mass 200 or higher. (WHK) 


6016 (IPP—9/37) Cs* ion source for secondary ion 

mass spectrometry. Bentz, B.L.; Weiss, H.; Liebl, H. (Max- 
Planck-Institut fuer h Garching (Germany, 
F.R.)). Dec 1981. 39p. NTIS (US Sales Only), PC ‘A03/MF 
A01. Order Number DE82750902. 

Various types of cesium ionization sources currently used in 
secondary ion mass spectrometry are briefly reviewed, followed by 
a description of the design and performance of a novel, thermal 
surface ionization Cs* source developed in this laboratory. The 
source was evaluated for secondary ion mass spectrometry applica- 
tions using the COALA ion microprobe mass analyzer. 

6017 (RL—82-003) Ralicon anodes for image photon 

fabricated by electron lithography. Burton, 
W.M. (Science Research Co (UK). Rutherford 
and Appleton Labs.). Jan 1982. 15p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE82702948. 

The Anger wedge and strip anode event location system de- 
veloped for microchannel plate image photon detectors at the 
Space Sciences Laboratory of the University of California, Berke- 
ley, has been extended in the present work by the use of electron 
beam lithography (EBL). This method of fabrication can be used to 
produce optical patterns for the subsequent manufacture of anodes 
by conventional photo-etching methods and has also enabled 
anodes to be produced directly by EBL microfabrication tech- 
niques. Computer-aided design methods have been used to develop 
several types of RALICON (Readout Anodes of Lithographic 
Construction) for use in photon counting microchannel plate imag- 
ing detectors. These anodes are suitable for linear, two dimensional 
or radial position measurements and they incorporate novel design 
features made possible by the EBL fabrication technique which sig- 
nificantly extend their application relative to published wedge-strip 
anode designs. 


beam 
uncil, Chilton 


Adaptive line enhancement 
Ahmed, N.; Vijayendra, S.; 
Manhattan 


6018 (SAND—82-2540C) 
and sinusoidal burst detection. 
Fogler, R.J.; Elliott, G.R. (Kansas State Univ., 


(USA). Dept. of Electrical E g; Sandia Labs., Albu- 
querque, NM (USA)). 1982. Contract AC04-76DP00789. 
12p. (CONF-821105—3). NTIS, PC A02/MF A01. Order 
Number DE83002554. 

From Asilomar conference; Pacific Grove, CA, USA (8 
Nov 1982). 

Portions of document are illegible. 

This paper concerns an adaptive short-term correlator 
(ASC) algorithm. Three possible applications are presented. Two of 
these are line enhancement and sinusoidal burst detection, as indi- 
cated in the title. Some results related to a third application are also 
included. 


6019 1-pps 2-ysec pulse wey ater. A frequency-doubled 
Nd: YAG/glass pnsoe Se for studying combustion processes. Bran- 
non, P.J.; Franklin, F.R.; Jones, E.D. (Sandia National Lab- 
oratories, Laser Technology Division, Albuquerque, New 
Mexico 87185). Applied Optics; 21: No. 10, 1758-1763(15 
May 1982). 

A frequency-doubled Nd:YAG/glass laser system has been 
constructed for use at the Combustion Research Facility at Sandia 
National Laboratories, Livermore. This laser system will be used to 
make single-shot spontaneous Raman spectroscopy measurements of 
ongoing combustion processes. The output of the system is 5 J of 
1.064-pm radiation and 0.8 J of 532-nm radiation in a 2-ysec pulse. 
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The repetition rate of system is 1 pps. A microprocessor-based di- 
agnostic and control system for the operation is described. 


6020 Throughput of diffraction-limited field optics sys- 
tems for infrared and millimetric telscopes. Hildebrand, R.H.; 
Winston, R. (University of Chicago, Enrico Fermi Institute, 
Chicago, Illinois 60637). aa Optics; 21: No. 10, 1844- 
1846(15 May 1982). Contract AC02-80ER 10558. 

Telescopes for submillimeter wavelengths have point spread 
functions some millimeters or centimeters in diameter, but the de- 
tectors may be only fractions of a millimeter in size. Thus a field 
aperture and collecting optics are needed. We show how to opti- 
mize the aperture by a calculation of the effects of diffraction on 
signal and resolution as a function of size of the collecting aperture. 
Our calculations are compared to experimental results from obser- 
vations of Mars at submillimeter wavelengths. 


6021 Horizontal film balance having wide range and 
high sensitivity. Abraham, B.M.; Miyano, K.; Ketterson, J.B. 
(to Dept. of Energy). US Patent Application 240,647. 5 Mar 
1981. 19p. Contract W-31-109-ENG-38. 

A thin-film, horizontal balance instrument is provided for 
measuring surface tension (surface energy) of thin films suspended 
on a liquid substrate. The balance includes a support bearing and an 
optical feedback arrangement for wide-range, high sensitivity meas- 
urements. The force on the instrument is balanced by an electro- 
magnet, the current through the magnet providing a measure of the 


force applied to the instrument. A novel float construction is also 
disclosed. 


4404 Well Logging Instrumentation 
REFER ALSO TO CITATION(S) 4111, 4372 


6022 (GJBX—217-82) Fiber-optic data-transmission 
system for borehole logging. Final report. National Uranium 
Resource Evaluation. Gould, G. (OPTELECOM, Inc., 
Gaithersburg, MD (USA)). 14 Aug 1981. Contract AC13- 
76GJ01664. 69p. NTIS, PC A04/MF AO1. Order Number 
DE83000984. 

Portions of document are illegible. 

The purpose of the system is to provide signal transmission 
media for transmission of digital data from a borehole logging 
probe (and associated processor-electronics) to a borehole logging 
truck at the surface. This fiber optic transmission system is specifi- 
cally designed for use on the Bendix Field Engineering Corp. 
(BFEC) R and D logging truck. 


6023 (INIS-SU—116, pp 73-77) Multi-channel pulse 
counter-adder. Shipunov, M.V. 1980. (In Russian). NTIS 
(US Sales Only), PC A06/MF A0O1. 

In Nuclear electronics. V. 12. Theory and electronic equip- 
ment of physical experiment. 

A multi-channel counter-adder intended for operation as an 
element of the down-hole logging instrument is described. The con- 
sidered device exercises counting and adding of the thermal neu- 
tron number registered by several detectors. The structural and 
principal flowsheet of the counter-adder with 3 channels is present- 
ed. Microflow sheets of K654 series are suggested to be used as an 
element base of the device. The mock-up of the counter-adder as- 
sembled on integral K 654 circuits had the following parameters: 
feed stress 15V, initial pulse intensity-5x10® pulxs™! at 125 deg C, 
dead time - 3 ps. 


45 EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 5641 
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6024 (LA—9283-MS) Bidirectional slapper system. 
Martinez, E.C.; Goforth, J.H. (Los Alamos National Lab., 
NM (USA)). ‘Oct 1982. Contract W-7405-ENG-36. 8p. 
NTIS, PC A02/MF A0O1. Order Number DE83002950. 
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A unique bidirectional slapper detonator has been demon- 
strated. A single bridge foil propels two flyers in opposite direc- 
tions, thereby initiating two explosive pellets. Its use in producing a 
nearly perfect spherically expanding detonation front is shown. 


6025 (LA—9443-MS) All-secondary explosive flying- 
plate detonators. Dinegar, R.H. (Los Alamos National Lab., 
NM (USA)). Oct 1982. Contract W-7405-ENG-36. 13p. 
NTIS, PC A02/MF AO1. Order Number DE83002919. 

PETN and HMX explosives can be ignited by a hot wire. 
When deflagrated under confinement, they generate gas pressures 
sufficient to rupture thin aluminum disks. These flying plates reach 
a velocity high enough to initiate secondary explosives upon 
impact. The mass and size of the PETN or HMX donor charge can 
vary considerably, and the igniter will function if the explosive is 
highly compacted. Short lengths of PETN, HMX, and HNS can be 
used as acceptor explosives and be initiated to detonation by a 
flying plate over a wide range of pressing densities. Flyer barrels 
between 3.5 and 7.0 mm long and with diameters of 2.5 and 3.8 mm 
have proved satisfactory. Additional tests strongly indicate that an 
acceptor-charge diameter that is smaller than that of the fiying 
plate is an important condition. 


6026 (LA—9538-MS) Designing and testing a high-ve- 
locity self-forging fragment. Marsh, S.P. (Los Alamos Na- 
tional Lab., NM (USA)). Oct 1982. Contract W-7405-ENG- 
36. 18p. NTIS, PC A02/MF AOl. Order Number 
DE83002920. 

An explosive system has been designed to propel a 215-g 
mild steel self-forging fragment at a velocity of 6 km/s. The design 
was obtained using the hydrodynamic code PETRA. Flash radiog- 
raphy and penetration results are reported for experiments based on 
this design. 


6027 (MLM-MU—82-70-0010) CAD/CAM activities: 
Advanced Manufacturing Development Section FY-1982 sum- 
mary status report. Wendeln, D.E.; Johnson, R.A.; Osborne, 
J.M.; Miller, C.A.; Clark, C.D. (Mound Facility, Miamis- 
burg, OH (USA)). i Oct 1982. Contract AC04-76DP00053. 
25p. NTIS, PC A02/MF A0O1. Order Number DE83001865. 

Portions of document are illegible. 

Activities at the Mound Facility related to the automatic 
fabrication and inspection of PETN, HE Ring, and Inert pellets 
using robots, the use of computers for gauging, microscoping and 
environmental monitoring activities in high explosive fabrication 
facilities, the computer-aided design of explosive assemblies, and the 
development of automated computer-controlled optical inspection 
systems are summarized. (LCL) 


6028 (UCRL—87363) Application of fast infrared detec- 
tors to detonation science. Von Holle, W.G.; McWilliams, 
R.A. (Lawrence Livermore National Lab., CA (USA)). 28 
Jul 1982. Contract W-7405-ENG-48. 9p. (CONF-820822— 
7). NTIS, PC A02/MF AOl1. Order Number DE82020168. 

From 26. technical symposium and exhibition of the Interna- 
tional Society for Optical Engineering; San Diego, CA, USA (21 
Aug 1982). 

Portions of document are illegible. 

Infrared radiometers have been used to make time-resolved 
emission measurements of shocked explosives. Instruments of mod- 
erate time resolution were used to estimate temperatures in shocked 
but not detonated explosives. The heterogeneity of the shock-in- 
duced heating was discovered in pressed explosives by two-band 
techniques, and the time-resolved emittance or extent of hot spot 
coverage indicated a great dependence on shock pressures. Tem- 
peratures in moderately shocked organic liquids were also meas- 
ured. Faster response radiometers with 5 ns rise times based on 
InSb and HgCdTe photovoltaic detectors were constructed and 
tested. Preliminary data on reactive shocks and detonations reveal a 


resolution of the heating in the shock wave and the following reac- 
tion. 


6029 Bidirectional slapper detonator, McCormick, 
R.N.; Boyd, M.D. (to Dept. of Energy). US Patent Applica- 
tion 343, 813. 28 Jan 1982. 9p. Contract W-7405-ENG-36. 
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The disclosure is directed to a bidirectional slapper detona- 
tor. One embodiment utilizes a single bridge circuit to detonate a 
pair of opposing initiating pellets. A line generator embodiment 
uses a plurality of bridges in electrical series to generate opposing 
cylindrical wavefronts. 


4503 Explosion Detection 


6030 (UCID—19589-82) Uncertainty in direction esti- 
mation: a comparison of small arrays and three-component 
stations. Harris, D.B. (Lawrence Livermore National Lab., 
CA (USA)). 8 Oct 1982. Contract W-7405-ENG-48. 30p. 
NTIS, PC A03/MF AO01. Order Number DE83002475. 

Portions of document are illegible. 

This report presents a comparison of the relative capabilities 
of isolated three-component seismometers and small arrays for as- 
certaining the back-azimuth of regional events. The Cramer-Rao 
bound, a method well-known in estimation theory, is used to obtain 
quantitative predictions of the errors to be expected in estimating 
direction in the presence of noise. These quantitative error esti- 
mates form the basis for comparison. The theoretical approach 
taken assumes spatially coherent signals and incoherent noise. 
There are ranges of inter-station separation for which these models 
are reasonable approximations. Within the limitations on array aper- 
ture and element density imposed by the spatial correlation lengths 
of real signals and noise, the theory demonstrates that arrays have a 
definite advantage over isolated triaxial seismometers in estimating 
the direction of P waves. The gain in performance is proportional 
to the product of the aperture and the square root of the number of 
array elements. The performance of arrays of three-component ele- 
ments in estimating P wave direction is examined also. Although 
such arrays have an advantage over arrays of vertical sensors for 
this purpose, the advantage is slight compared to the increased data 
bandwidth required. Consequently, the usefulness of horizontal sen- 
sors appears to depend on the importance of horizontally polarized 
phases for monitoring purposes or on the degree of noise polariza- 
tion. Conditions of highly polarized noise favor the use of triaxial 
elements, since such noise can be reduced by polarization filtering. 


6031 (UCRL—53321) Time-domain study of tectonic 
strain-release effects on seismic waves from underground nu- 
clear explosions. Nakanishi, K.K.; Sherman, N.W. (Law- 
rence Livermore National Lab., CA (USA)). Sep 1982. 
Contract W-7405-ENG-48. 30p. NTIS, PC A03/MF AOl1. 
Order Number DE83002610. 

Tectonic strain release affects both the amplitude and phase 
of seismic waves from underground nuclear explosions. Surface 
wave magnitudes are strongly affected by the component of tec- 
tonic strain release in the explosion. Amplitudes and radiation pat- 
terns of surface waves from explosions with even small tectonic 
components change magnitudes significantly and show a strong de- 
pendence on receiver locations. A thrust-slip source superimposed 
on an isotropic explosion can explain observed reversals in wave- 
form at different azimuths and phase delays between normal and re- 
versed Rayleigh waves. The mechanism of this reversal is due to 
the phase relationship between reasonable explosion and tectonic 
release sources. Spallation or an unusual source time function are 
not required. The observations of Shagan River events imply 
thrust-slip motion along faults in a northwest-southeast direction, 
which is consistent with regional tectonics. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 4970, 6051 
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pow (DOE/EV/10019—14-Vol.2) Environmental and 
consequences of a possible CO>-induced climate 

Gens, Ween te Fo 3a Research needed to determine 

et et cca ieee ee 
effect carbon-dioxide-induced 

Miller, P.C. (San Diego State Univ., CA (USA)). Oct 1 

Contract AS01-79EV 10019. 63p. NTIS, PC A04/MF A01 

Order Number DE83003154. 

Portions of document are illegible. 

Given the potential significance of northern ecosystems to 
the global carbon budget it is critical to estimate the current carbon 
balance of these ecosystems as precisely as possible, to improve es- 
timates of the future carbon balance if world climates change, and 
to assess the range of certainty associated with these estimates. As a 
first step toward quantifying some of the potential changes, a work- 
shop with tundra and taiga ecologists and soil scientists was held in 
San Diego in March 1980. The first part of this report summarizes 
the conclusions of this workshop with regard to the estimate of the 
current areal extent and carbon content of the circumpolar arctic 
and the taiga, current rates of carbon accumulation in the peat in 
the arctic and the taiga, and predicted future carbon accumulation 
rates based on the present understanding of processes 
and on the understanding of past climates and vegetation. This 
report presents a finer resolution of areal extents, ing crops, 
and production rates than was possible previously because of recent 
syntheses of data from the International Biological Program and 
current studies in the northern ecosystems, some of which have not 
yet been published. This recent information changes most of the 
earlier estimates of carbon content and affects predictions of the 
effect of climate change. The second part of this report outlines re- 
search needed to fill major gaps in the understanding of the role of 
northern ecosystems in global climate change. 


6033 (GKSS—81/E/57) Distribution of hydrogen chlo- 
ride in the plume of incineration ships: development of new 
measurement systems. Weitkamp, C. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Physik). 26 Oct 1981. 72p. (CONF- 
81101044), GKSS-Forschungszentrum Geesthacht GmbH, 
2054 Geesthacht, Max-Planck-Strasse, Postfach 11 60, Ger- 
many. 

From 3. international ocean dumping symposium; Woods 
Hole, MA, USA (12 Oct 1981). 

The present paper describes the development of both in-situ 
and remote measurement techniques for the sensitive assay of air- 
borne hydrogen chloride. Performance data are given and first re- 
sults presented and discussed. A mathematical model for the diffu- 
sion of HC1 is also presented; the code MODIS is based on the cal- 
culation of the momentum distribution of the concentrations by in- 
tegration of the transport equations using discrete-element tech- 
niques. 


6034 (INIS-mf—7222) Special weather situations in Co- 
0 i a 


penhagen: area. joestyrelsen, S208 Sauce 
(Denmark)). 3 Mar 1982. 2ip. (In Danish). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE83780055. 

The Danish Environmental Agency has appointed a commit- 
tee for studies of weather situations of Copenhagen and Ocresund 
strait regions in order to evaluate consequences of a potential nu- 
clear accident at Barsebaeck Power Plant in Sweden. The commit- 
tee has investigated weather situations with fumigation, local wind 
systems at large urban areas and on the land-water boundary and 
precipitation role in plume transport over Oereseund. 


6035 (LBL—14919) Organics, soot, and ambient sulfate. 
Novakov, T. (Lawrence Berkeley Lab., CA (USA)). Sep 
1982. Contract AC03-76SF00098. 5p. (CONF-821083—1). 
NTIS, PC A02/MF A0O1. Order Number DE83001544. 

From EPRI workshop on research priorities and criteria to 
establish factors which govern precipitation chemistry; Lake Placid, 
NY, USA (10 Oct 1982). 

Evidence is presented for significant local sulfate formation, 
the existence of a chemical link between ambient sulfate and organ- 
ic particulate material is postulated, and a new SO: oxidation proc- 
ess by a reaction between organic products of i combus- 
tion and SO, is described. Specifically, results of field studies on the 
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relationship among sulfate, SO2, and carbonaceous particles, specia- 
tion of sulfate and nitrogenous species, and laboratory results on 
certain aspects of SO, oxidation are presented. It is concluded that 
in highly polluted atmospheres, large concentrations of ambient sul- 
fate can be produced by conversion of locally emitted SO2 by a 
process that is largely independent of SO. but proportional to soot 
concentration. Ambient sulfate from many locations is found as 
anomalous ammonium sulfate where charged organic nitrogen com- 
plexes substitute for ammonium ions. Such sulfate is found when 
the aerosol is rich in organic constituents. The reaction between 
pyrolysis products of hydrocarbon fuels and SOz is an efficient 
mechanism for sulfate ion formation. This reaction is strongly de- 
pendent on combustion conditions. 


6036 (ORNL/CSD—108) Interpolation of data on the 
surface of a sphere. Renka, R. (Oak Ridge National Lab., 
TN (USA)). Oct 1982. Contract W-7405-ENG-26. 48p. 
NTIS, PC A03/MF A0O1. Order Number DE83002592. 

This report discusses methods and software for constructing 
a C' interpolant of data values associated with arbitrarily distribut- 
ed nodes on the surface of the unit sphere. The procedure consists 
of generating a triangulation of the nodes, estimating gradients at 
the nodes by a local method, and constructing a triangle-based in- 
terpolant of the data and gradient estimates. 


6037 Marine climatology of the Bering Sea. Overland, 
J.E. (Pacific Marine Environmental Lab., Seattle, WA). pp 
15-22 of Eastern Bering Sea shelf: oceanography and re- 
sources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). 
Washington, DC; Office of Marine Pollution Assessment 
(1981). 

The climate of the Bering Sea is strongly related to the pres- 
ence and movement of marginal sea ice. In winter, weather ele- 
ments are continental and arctic in character, being replaced by 
maritime influences from the south in summer. In winter this results 
in north to easterly winds, a tendency for clear skies, and substan- 
tial diurnal temperature range. Summer is characterized by a pro- 
gression of storms through the Bering rather than fixed weather 
types, producing increased cloudiness, reduced diurnal temperature 
range, and winds rotating through the compass with a slight tend- 
ency for southwest. 


6038 Recent short-period wintertime climatic fluctu- 
ations and their effect on sea-surface temperatures in the 
eastern Bering Sea. Niebauer, H.J. (Univ. of Alaska, Fair- 
banks). pp 23-30 of Eastern Bering Sea shelf: oceanography 
and resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Upper air (700 mb) winter pressure patterns have shown 
sharp fluctuations over the period 1963 to 1978. Mean annual sea- 
surface temperature (SST) fluctuations appear to be an effect of 
these short-term climatic fluctuations. The mid-1960's were a time 
of southerly flow of air leading to above-normal SST. A rather 
sharp reversal in atmospheric conditions led to a sharp drop in SST 
in the early to middle 1970's. Since 1977, the upper air flow has 
become southerly, leading to a sharp rise in SST. Autocorrelation 
analysis of the SST suggests that these trends persist for at least 
two years. 


6039 Shelf environment. Ingraham, W.J. Jr. (Northwest 
and Alaska Fisheries Center, Seattle, WA). pp 455-469 of 
Eastern Bering Sea shelf: oceanography and resources. Vol- 
umes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, 
DC; Office of Marine Pollution Assessment (1981). 

Monthly mean environmental conditions of ice, temperature, 
runoff, and salinity for winter (January-March), May, July, and 
September are presented for the eastern Bering Sea shelf area. 
Mean geostrophic flow (0/50 db) in summer (July) reflects the 
northwesterly flow at the shelf edge and a westward flow from the 
Yukon River area seaward south of St. Lawrence Island. Tidal cur- 
rents as derived from a hydrodynamical-numerical model reflect a 
NW/SE flow over the outer shelf and NE/SW flow north of the 
Alaska Peninsula, between Nunivak and St. Matthew Islands, and 
in the southern Gulf of Anadyr. Although data are fragmentary, 
environmental conditions over the shelf are highly variable and ex- 
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amples of N-S surface wind components (1945 to 1975), ice cover 
(1976 to 1978), and bottom temperatures (1969, 1973, 1976, and 
1977) reflect departures from mean conditions. 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 4001, 4033, 4043, 4046, 4099, 4223, 4551, 
4595, 4600, 4618, 5020, 5606, 6032, 6033, 6085, 6127, 6146, 6154, 6217, 6245, 
6246, 6271, 6278 


6040 (CONF-811048—4) Formaldehyde monitoring in 
domestic environments. Matthews, T.G.; Hawthorne, A.R.; 
Howell, T.C.; Metcalfe, C.E.; Gammage, R.B. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 35p. NTIS, PC A03/MF AOl. Order Number 
DE83001891. 

From International symposium on indoor air pollution, 
health and energy conservation; Amherst, MA, USA (13 Oct 1981). 

A research program has been established for the develop- 
ment of practical analytical techniques for the monitroing of for- 
maldehyde (CH2O) concentration levels in domestic environments. 
A modified CEA Instruments, Inc. colorimetric analyzer has been 
demonstrated to be a sensitive (= 10 ppB CH2O detection limit), 
near-real-time, CH2O-specific analysis technique for applications in 
indoor air quality research. A simple analytical methodology was 
also developed for the application of 13X moleculr sieve as a solid 
sorbent for CH2O. The sorbent has been utilized in a pumped col- 
lection unit with a demonstrated 0.025 to 10.0 ppM linear dynamic 
range using sampling periods of < 20 minutes. The development of 
screening-type technologies included a low-cost semi-permeable 
membrane passive sampling unit that is applicable to measurements 
of average CH2O concentration levels in indoor air over 8 to 24 
hour periods and a visual colorimetric analysis method for sensitive, 
semiquantitative CH2O determinations using highly stable solid 
chemical reagents. A prelimiary field evaluation demonstrated ex- 
cellent agreement between the new CH2O monitoring methods and 
a reference sampling and analysis methodology. A generation appa- 
ratus for the production of CH2O vapor is also reported with a 
demonstrated 0.002 to 10.0 ppM linear dynamic range. 


6041 (CONF-8108131—) Global dynamics of biospheric 
carbon: Brown, S. (ed.). (Illinois Univ., Urbana 
(USA)). Jul 1982. Contract AS05-78EV06047. 207p. NTIS, 
PC A10/MF AO1. Order Number DE82019783. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

' Abstracts were prepared for 11 of the 12 papers in this con- 
ference proceedings dealing with the problems and implications of 
CO: buildup in the atmosphere. The other paper was presented in 
abstract form only and dealt with the biosphere as a source or sink 
of CO:. (KRM) 


6042 (CONF-8108131—, pp 1-8) Ecological interpreta- 
tion of atmospheric CO. concentration at Mauna Loa. 
Brown, S. (Univ. of Illinois, Urbana); Lugo, A.E.; Gertner, 
G. Jul 1982. NTIS, PC A10/MF AOl. Contract AS05- 
78EV06047. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

The seasonal oscillation in the Mauna Loa record was ana- 
lyzed to determine whether the annual uptake (peak to trough in 
the seasonal oscillation) and release (trough to peak) rates of COs, 
considered as two separate processes, are changing with increased 
input of CO: to the atmosphere. Ordinary least squares regressions 
were applied to estimate the parameters for simple linear models of 
annual uptake and annual release rates of CO. versus fossil fuel 
inputs. Annual uptake rates were not significantly related to fossil 
fuel inputs, but annual release rates were (a=0.23). We hypoth- 
esized that annual uptake rates should decrease with inreased CO: 
inputs, but, because they did not, we suggest that uptake rates are 
increasing in reality to keep pace with increasing release rates 
through processes such as enrichment, revegetation of the land- 
scape, or greater oceanic uptake in the summer than in the winter. 
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6043 (CONF-8108131—, pp 9-45) Effects of long-term 
CO, concentrations on field-grown crops and trees. Rogers, 
H.H.; Bingham, G.E.; Thomas, J.F.; Smith, J.M.; Israel, 
D.W.; Surano, K.A. Jul 1982. NTIS, PC A10/MF AO1. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

During the 1980 growing season four plant species, corn 
[Zea mays (L.) Golden Bantam], soybean [Glycine max (L.) Merr. 
Ransom], loblolly pine [Pinus taeda (L.)], and sweetgum [Liquidam- 
bar styraciflua (L.)] were exposed for 3 months to various CO2 
levels. Exposure of plants growing in 18 | pots took place in the 
field. Test atmospheres of CO2 at 340, 520, 718, and 910 ppM (day- 
time values) were generated in transparent open top cylinders (2.4 
m high by 3 m diameter) ventilated at about 1.06 m*/sec. Pure CO: 
from a 14-ton liquid receiver was continuously (day and night) in- 
jected into the ventilation air stream to generate the three elevated 
treatments. All treatments wre replicated three times, and ambient 
treatments with and without chambers were established. Growth 
enhancement was observed in all four species. Decreased stomatal 
conductance with increasing CO2 concentration was documented in 
corn, soybean, and sweetgum (pine was not measured). Net CO2 
uptake increased with increasing CO: in soybean and sweetgum, 
but remained constant or slightly decreased in corn. Gross photo- 
synthesis also increased in soybean, but remained nearly constant or 
slightly increased in corn. Nitrogen fixation increased and accumu- 
lation of nitrogen was assessed. Changes in anatomy were also ob- 
served. 


6044 (DOE/EV/10019—12-Vol.2) Response of unman- 
aged ecosystems. Volume II. Part 12 of environmental and so- 
cietal consequences of a possible CO2-induced climate change. 
Strain, B.R.; Armentano, T.V. (Duke Univ., Durham, NC 
(USA); Institute of Ecology, Indianapolis, IN (USA)). Oct 
1982. Contract AS01-79EV 10019. 52p. NTIS, PC A04/MF 
A01. Order Number DE83002886. 

It is sometimes claimed that the increasing concentration of 
atmospheric CO: will increase the rate of global carbon storage by 
increasing the rate of photosynthesis and of biomass production. 
This is doubtful because the rate of biomass production already is 
generally limited by factors other than CO2 concentration, such as 
water, light, nutrients (especially N), and habitat space. Thus, al- 
though there may be some increase in net photosynthesis in some 
ecosystems the increase probably will not be converted into stored 
carbon because it probably will be accompanied by increased de- 
composition. A reliable estimate of possible changes in carbon stor- 
age requires information concerning the entire metabolic pathway 
of carbon in ecosystems. This will necessitate additional research 
on ecosystem metabolism, including net primary production and he- 
terotrophic respiration. Thus, current projections of global carbon 
cycling which include increases in the storage of carbon (8 factor 
of Bacastow and Keeling 1973) are to be questioned. It is our opin- 
ion that the B factor concept is ill-conceived. Although increase in 
CO: concentration probably will not cause important changes in 
global carbon storage it may cause changes in the species composi- 
tion of ecosystems by changing relative rates of growth of the var- 
ious species. However, it is impossible to predict from present in- 
formation whether the changes in species composition will increase 
or decrease ecosystem productivity. Thus more research is needed 
on the effects of increased CO. on the principal species of various 
ecosystems. 


6045 (DOE/EV/10255—1) Development of a communi- 
ty index of minimum fluctuation for early detection of sulfur 
dioxide perturbation. Final report, July 1, 1977-November 30, 
1982. Treshow, M. (Utah Univ., Salt Lake City (USA). 
Dept. of Biology). 1982. Contract AC02-79EV10255. 21p. 
NTIS, PC A02/MF A0O1. Order Number DE83002903. 

This project attempted to develop a method, based on analy- 
sis of plant community structure and dynamics, to detect at the ear- 
liest stage, any impact or perturbation from sulfur dioxide pollution. 
Numerous mathematical and statistical approaches were applied, 
utilizing a 10 year data base in a pinyon-juniper plant community, 
to reduce the amount of background noise. Analytical procedures 
included comparing the annual frequency and cover status, ratios of 
specific frequency and cover to various parameters including preva- 
lent species, diversity index relations, biomass and growth incre- 
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ments, and their ratios to other components, environmental interac- 
tions, especially the relations of precipitation and SO, to frequency 
and cover variation, and cluster dendrograms and similarity matri- 
ces. Community dynamics varied greatly among years, and we 
found that at least three years’ data are essential to obtain a valid 
baseline. Any fewer provide misleading data. Precipitation was the 
primary parameter responsible for variation. Analytically, variation 
was minimized by using a cluster analysis and similarity matrix ap- 
proach. Variation was further reduced by applying these results to 
utilizing only the more similar, and representative study plots. 
Combining these methods provided a workable index from which a 
minimum fluctuation could provide an early means of detecting 
community perturbation from an air pollutant stress, in this case, 
SO2. 


6046 ee eee Time-series analysis for 
identification 


of particle-emission sources. Hwang, C.S.; 

Hopke, P.K. (Illinois Univ., Urbana (USA). of Civil 
Engineering). 1982. Contract AC02-80EV 10403. 19p. 
(CONF-821081—2). NTIS (US Sales Only). Order Number 
DE83001416. 

From Conference on receptor models applied to 
rary pollution problems; Danvers, MA, USA (18 Oct 1982). 

Portions of document are 

Spectral and autoregressive analyses were made on a suite of 
2640 concentration measurements of 5 elements, S, Cu, Zn, Br, and 
Pb, determined in fine airborne particle samples collected at RAPS 
sampling stations 103 and 105 every 2 hours over the course of 3 
weeks in July and August 1975. Sulfur was found to be related to a 
long term transport, copper and zinc related to the point sources, 
and bromine and lead primarily related to automobiles. However, 
the Br values at site 105 did not show the distinct frequency pattern 
for automobiles possibly caused by the presence of missing data 
points. 


6047 (DOE/EV/10403—9) Application and verification 
studies of target-transformation factor analysis as an aerosol- 
receptor model. Hopke, P.K.; Severin, K.G.; Chang, S.N. 
(Illinois Univ., Urbana (USA). Inst. for Environmental 
Studies). 1982. Contract AC02-80EV 10403. 19p. (CONF- 
821081—1). NTIS, PC A02/MF A0Ol. Order Number 
DE83001365. 

From Conference on receptor models applied to 
rary pollution problems; Danvers, MA, USA (18 Oct 1982). 

For several years, target transformation factor analysis 
(TTFA) has been under development for use in aerosol mass appor- 
tionment studies. There are several approaches to applying TTFA 
depending on the nature of the correlation matrix used. The corfe- 
lation between the measured variables (R-mode) or between the 
particle samples (Q-mode) can be employed as the basis for the 
analysis. A detailed description of these two approaches is present- 
ed. These methods are then applied to a created data set prepared 
by the National Bureau of Standards from known source profiles 
and a dispersion model. The ability of both modes to resolve these 
data sets has been tested with these data with the result that for this 
data set, the R-mode appears to give superior results. 


6048 (EPRI-EA—1914-Vol.1) Eastern regional air-qual- 
ity measurements. Volume 1. Final report. Mueller, P.K_; 
Watson, J.G. (Environmental Research and Technology, 
Inc., Concord, MA (USA)). Sep 1982. 192p. NTIS, PC 
A09/MF A01. Order Number DE83900610. 

Portions of document are illegible. 

Regional air-quality measurements were continued to com- 
plete the final year of a continuous 2.5 year record (August 1977 
through December 1979) of ground-level measurements of selected 
air quality and meteorological observables at nine rural sites in the 
eastern United States. The first 1.5 years of measurements were 
completed as part of the Electric Power Research Institute’s Sulfate 
Regional Experiment (SURE). Concentrations of SOQ., NO, NOz, 
and Os, as well as temperature and dew point were measured con- 
tinuously at all nine locations. Particulate matter samples were col- 
lected in three particle size ranges (< 2.5 ym, < 11 wm and < 30 
pm aerodynamic diameter) for four 2-hour daylight periods at two 
of the locations. These samples were analyzed for mass, SO,” , 
NOs~, and NH,*. Samples of particles in the < 2.5 ym size range 
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were also collected on quartz filters to determine total noncarbon- 
ate carbon and the particle light absorption coefficient. Extensive 
quality assurance and quality control programs were employed to 
determine the accuracy and precision of all measurements; most re- 
sults are precise to +- 15% or better. The overall data capture was 
90%. 


6049 (IVL-B—596) Deposition studies around a peat 
power plant. Analysis snowsamples around a peat power plant 
in Kuopio, Finland. Hellstroem, T. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). Jan 
1981. 17p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE82750803. 

Snow samples have been collected from 18 places in the di- 
rection SW from the peat power plant in Kuopio, Finland. All sam- 
ples have been analyzed for organic carbon and heavy metal. The 
analyzed heavy metals are As, Cd, Co, Cu, Cr, Fe, Hg, Mn, Ni, Pb, 
Sn, V and Zn. Certain samples were also analyzed for proportion 
of suspended substance, dissolved pand articulate carbon and PAH. 
Some increase can be noted in the concentrations of the metals Fe, 
Mn, and Zn. The depositiongradient suggests that the emitted parti- 
cles containing these metals are small in size about 1 p. Those 
metals from the melted snow that reach background levels for 
Swedish inland water, are Cu, Pb, Zn, and possibly Hg. Zn exceeds 
the background level. The principal part of the carbon deposited is 
available in dissolveable form. The deposition curve for organic 
carbon indicate that the emissions have occured in form of gas or 
small particles. The only polyaromatic hydrocarbons detected were 
benzo(a)pyrene and coronene. The concentrations were negligable. 


6050 (KHM-TR—10) Emission data for small oil-fired 
surface sources. Kjellen, B. (Statens Vattenfallsverk, Vael- 
lingby (Sweden). Projekt KOL-HAELSA-MILJOE). Oct 
1981. 62p. (In Swedish). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE82750781. 

Portions of document are illegible. 

Most of the residences in Sweden are heated with small oil- 
fired furnaces.In areas of high population density the residential fur- 
maces are considered as surface (multiple) sources with a large 
number of low level single emission sources. As a base for disper- 
sion calculations of emissions from different sources,to be per- 
formed by the KHM-project, AB Fjaerrvaerme has provided an as- 
sessment of existing emission data for oil-fired residential combus- 
tion sources. Representative Swedish emission data have only been 
found for nitric oxides, NO sub. x. Emission measurements are ex- 
pensive and therefore Swedish emission data are normally found 
only for large furnaces and boilers using residual fuel oil. To obtain 
a complete data base, emission data from USA and West Germany 
have been used. The data, which have been found in different 
sources, are generally in good agreement. This is the case for nitric 
oxides NO sub. x, carbon monoxide CO and hydrocarbons. The 
collected data have been modified to Swedish conditions. For the 
emission of particulates, no Swedish data have been found. An ap- 
proximative method has been used to transform representataive dat 
of smoke numbers into emission of particulates. According to the 
emission of polycyclic aromatics (POM), in gas phase, there is an 
international lack of data representative for cycle mode operating 
conditions. Using a simple hypothesis an interval has been pointed 
out for the expected mean value of the emission data.(Author). 


6051 (LUTFD2/TFKF—3031/(1-23)/(1981)) | Continu- 
ously operating two fraction collectors to monitor particulate 
air pollutants in working environment. Bohgard, M.; Malmq- 
vist, K.; Karlsson, E.; Nilsson, L.-B.; Jensen, P.; Hansson, 
H.-C.; Johansson, G.; Akselsson, R. (Lund Univ. (Sweden)). 
Nov 1981. 23p. (In Swedish). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82750816. 

Prototypes of the collector are described. One of the models 
is made for individual service. It collects the particulates in two 
fractions and 18 discrete intervals. PIXE analysis is used to investi- 
gate the samples. The detection limits are considerably lower than 
the hygienic limit values. Some results from actual measurements 
are presented. 
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6052 (MST-LUFT-A—51) Strategy for air monitoring in 
towns. Report prepared by a project group. Torp, U.; Lars- 
sen, S. (Miljoestyrelsen, Roskilde (Denmark). Luftforuren- 
ingslab.). Oct 1981. 53p. (In Danish). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE82750778. 

A proposal for a strategy for monitoring air pollution in 
urban areas is presented. By means of simple and relatively cheap 
and quick methods a selection is made of towns which are consid- 
ered to have big air pollution problems. A detailed investigation of 
these towns is planned. A description is given of the methods of 
selection and an outline of the detailed investigations is presented. 


6053 (NP—2750831) Improvement of the mathematical 
model of sulfur dioxide dispersion in the larger Stockholm 
area. Bringfelt, B.; Orrskog, G.; Hjort, T. (Sveriges Meteor- 
ologiska och Hydrologiska Inst., Norrkoeping). Aug 1981. 
68p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE82750831. 

A numeric model for air pollution dispersion in the Stock- 
holm area is presented. The model is used for estimating sulfur 
dioxide concentrations in the area, but can be used for any pollut- 
ant which is dispersed passively. The emissions are estimated 
through the heating demand for small sources and directly from the 
fuel oil consumption for large sources. Data from the model calcu- 
lations are compared to measurements from 22 monitoring stations 
scattered over the area. The model will be used in the evaluation of 
alternative strategies for the district heating supply of Stockholm. 


6054 (NP—3900097, pp vp) Preliminary assessment of 
regional wet and dry deposition in the Federal Republic of 
Germany. Georgii, H.W.; Perseke, C.; Rohbock, E, 1980. 
NTIS (US Sales Only), PC A07/MF AOI. 

In Co-operation between the Netherlands and the Federal 
Republic of Germany on air pollution problems. 

A precipitation-chemistry network consisting of ten stations 
has been established in the Federal Republic of Germany represent- 
ing unpolluted and polluted regions. A collector for sampling and 
separating wet and dry deposition has been designed. Besides, par- 
ticulate matter is sampled by membrane-filter. Chemical analysis is 
extended to the following components: pH, SO*4, NOs, lead, 
manganese, iron, cadmium. In addition an analysis of the ions: Na*, 
K*, Ca**, Mg”*, Cl-, PO*, is carried out for selected samples. 
Preliminary results of the temporal trend and the spatial distribution 
of the analyzed trace substances in rain are presented and estima- 
tions of regional wet and dry deposition are performed. Finally, a 
fractional sampler for event-sampling is described. 


6055 (NP—3900097, pp vp) Recent investigations into 
the interregional transport of air pollutants. Klug, W.; Gerth, 
W.P. 1980. NTIS (US Sales Only), PC A07/MF AO1. 

In Co-operation between the Netherlands and the Federal 
Republic of Germany on air pollution problems. 

The statistical analysis shows very clearly, that the highest 
SO2-concentration does not occur, when a transport from Ruhr 
area takes place. Especially in the winter season peak concentration 
will be observed in the total area considered with winds from east- 
erly directions. For one of these transport episodes, the source area 
could be located around Leipzig/Dresden. An estimate with the 
Gaussian model showed, that under certain meteorological condi- 
tions a transport over a range of nearly 300 km is possible and may 
lead to the observed high concentration. 


6056 (NP—3900097, pp vp) Intercomparison meas- 
urements in rainwater samples carried out by the Umweltbun- 
desamt and the Rijks Instituut voor de Volksgezondheid. 
Reijnders, H.F.R.; Krajnc, E.I.; Graul, R. 1980. (In 
German). NTIS (US Sales Only), PC A07/MF AOl1. 

In Co-operation between the Netherlands and the Federal 
Republic of Germany on air pollution problems. 

In the scope of the German-Dutch cooperation intercom- 
parison measurements were performed in rainwater with different 
methods of analysis by the Umweltbundesamt and the Rijks Insti- 
tuut voor de Volksgezondheid. The analysis consisted of the deter- 
mination of ammonium, calcium, chloride, magnesium, nitrate, po- 
tassium, pH, sodium and sulphate. From statistical evaluation it is 
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concluded that, initially, significant differences existed between 
analysis performed by both institutes. For several components, 
however, an improvement of the comparability was achieved in 
due course. 


6057 (NP—3900097, pp vp) Comparability ——— 
in the field of mobile ambient air quality measurements 

1975 to 1980. Rudolf, W. 1980. NTIS (US Sales Only), mc 
A07/MF A011. 

In Co-operation between the Netherlands and the Federal 
Republic of Germany on air pollution problems. 

A series of comparability experiments of the working group 
‘Mobile Units’ within the ‘4-Countries-Cooperation’ (Benelux and 
Federal Republic of Germany) started in 1975 with the Maastricht 
experiment. During the Bilthoven-1 and -2 experiment (in 1978 and 
1979) and especially in the Essen experiment (March 1980), a stead- 
ily increasing comparability of ambient air measurements was ob- 
served. This report describes the experiments and discusses the re- 
sults which underline that mobile units are a reliable tool in ambient 
air quality measurements. 


6058 (RISO-R—446) Elevated source SF¢-tracer disper- 
sion experiments in the Copenhagen area. Gryning, S.E. 
(Risoe National Lab., Roskilde (Denmark)). Nov 1981. 
187p. NTIS (US Sales Only), PC A09/MF AOl1. Order 
Number DE82750777. 

Atmospheric dispersion experiments were carried out in the 
Copenhagen area under neutral and unstable conditions in order to 
study the atmospheric dispersion process in a built-up area. The 
tracer sulphurhexafluoride was released without buoyance from a 
tower at a height of 115 m, and then collected at ground-level posi- 
tion in up to three crosswind series of tracer sampling units, posi- 
tioned 2-6 km from the point of release. A description is given of 
the developed tracer technique and the instrument system for the 
determination of the three-dimensional fluctuating wind velocity 
used in these experiments. The dispersion parameters were estimat- 
ed from the measured tracer concentration distribution and com- 
pared with the dispersion parameters that can be calculated from 
the measured atmospheric parameters by various standard methods. 
Some of these methods have been in common use for a long time, 
while others reflect the current stage of research. Theoretical as- 
pects of the various methods are considered and discussd in the 
light of the experimental results. Based on the experiments, a se- 
miempirical model is devised for predicting the lateral and vertical 
dispersion parameters for elevated point sources in an urban area 
under neutral and unstable conditions. This report also contains a 
review of the fundamentals of dispersion theory. The more signifi- 
cant experimental campaigns reported in the literature are discussed 
briefly. 


6059 (SNV-PM—1449) Emissions from combustion of 
peat and wood-chips. Rudling, L.; Loefroth, G. (Statens Na- 
turvaardsverk, Solna (Sweden)). 1981. 96p. (In Swedish). 
NTIS (US Sales Only), PC AOS/MF AO1. Order Number 
DE82751041. 

The emissions from the following combustion systems have 
been investigated: Combustion of powdered peat in a thermal 
power plant (100 MW) equipped with electrostatic precipitation; 
combustion of wood-chips in a cyclone prechamber oven (30 MW) 
equipped with electrostatic precipitation; combustion of wood-chips 
in a hot water boiler (1.7 MW) equipped with a multiple-cyclone 
collector. The emissions were characterized with respect to carbon, 
nitrogen and sulfur oxides, particulates, a number of metals, total 
gas phase hydrocarbons, ethene, benzene, formaldehyde, acetalde- 
hyde, chlorobenzenes, chlorophenols, a number of PAH, amount of 
extractable organic matter and mutagenicity in the Salmonella test. 
Each combustion system was sampled three times. The sampling 
comprised particulate matter collected on glass fiber filter at 160- 
280 degrees C depending on the flue gas temperature, aqueous con- 
densate collected by cooling to about 10-20 degrees C and adsorp- 
tion of non-condensed compounds on -2 adsorbent at 20 de- 
grees C. The peat combustion system gave stable conditions with a 
low level of carbon monoxide (40-60 ppm) and low or non-detect- 
able emissions of incompletely combusted organic compounds. The 
wood-chips combustion systems gave on the other hand, with the 
exception of one sampling of the cyclone prechamber oven, rela- 
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tively high emissions of organic compounds and high as well as 
variable levels of carbon monoxide in the flue gases. The emissions 
of PAH and the mutagenicity of extractable compounds found for 
the hot water boiler are in agreement with an earlier study of the 
same combustion system. The mutagenicity assays show that nitro- 
and/or nitroso-substituted polycyclic or heterocyclic hydrocarbons 
are present in the emission samples from the wood-chips combus- 
tion systems. 


6060 (TVA/OP/EDT—82/15) Forced-oxidation demon- 
stration at the TVA Widows Creek Unit 8 FGD System. Pat- 
terson, J.G.; Munson, G.T.; Runyan, R.A; Veitch, J.D.; 
Wells, WL. (Tennessee Valley Authority, Chattanooga 
(USA). Office of Power). May 1982. 139p. (EPA—600, 
82-043). NTIS, PC A07/MF A0Oi. Order Number 
DE83900061. 

To assess landfill as an alternative to pond waste disposal 
TVA evaluated forced oxidation in a 140-MW train of the Widows 
Creek Steam Plant unit 8 venturi - spray tower limestone flue-gas 
desulfurization (FGD) system. Oxidation by air sparging in the agi- 
tated hold tanks of both the venturi and spray tower absorber con- 
sistently produced over 95% oxidation at combined total air rates 
of 2 Ib atoms 0/Ib mole SO, absorbed. Oxidation only in the ven- 
turi hold tank produced less consistent results because of carryover 
mixing of the liquid in the two tanks. Also, lower air rates had to 
be used in the venturi hold tank because the tank was smaller. Oxi- 
dation levels above 95% permitted dewatering to over 80% solids 
using a thickener and rotary drum vacuum filter. The dewatered 
waste was easily handled as a solid. SO. removal and FGD system 
operating characteristics were unaffected. Forced oxidation appears 
to be a practical method of producing a solid waste in the unit 8 
FGD system. 


6061 (UCRL—88121) Radiative effects of a CO, in- 
crease: results of a model comparison. Luther, F.M. (Law- 
rence Livermore National Lab., CA (USA)). 7 Oct 1982. 
Contract W-7405-ENG-48. 17p. (CONF-820970—2). NTIS, 
PC A02/MF AO1. Order Number DE83001776. 

From CO/sub 2/ research conference; Berkeley Springs, 
WV, USA (19 Sep 1982). 

A comparison of infrared radiative transfer models is an- 
nounced. The initial phase is underway, with other phases sched- 
uled through 1984. The results of the ir model comparison will be 
included in the state-of-the-art report on climate modeling. Al- 
though the time scale for completion of the comparison is a few 
years, significant preliminary results have already been obtained. 
(PSB) 


6062 (Zfl-Mitt—43a, pp See Applications of the 
environmental gas chromatograph U G.; 
Popp, P. iaiuienn der taen der DDR, Leipzig. 
Zentralinstitut fuer Isotopen- und Strahlenforschung). Sep 
1981. Dep. NTIS (US Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

An environmental gas chromatograph was developed and 
built at the Central Institute for Isotope and Radiation Research of 
the Academy of Sciences of the G.D.R. The device allows the de- 
termination of toxic compounds directly or after sampling with en- 
richment. 


6063 Acid rain: utility industry research. Perhac, R.M. 
pp 9p, Paper 12 of Eighty-seventh Northwest Mining Asso- 
ciation meeting. Spokane, WA; Northwest Mining Associ- 
ation (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

The relation between SO. emission by the utilities and acid 
rain is discussed. The following questions are addressed: (1) is acid 
rain increasing; (2) is it causing ecological damage; and (3) are coal- 
fired power plants the major cause of acid rain. The conclusions 
drawn by the author on the first two questions are that we do not 
have sufficient data to answer them. Regarding the third question, 
there is little correlation between SO. emissions and acid rain unless 
ambient temperatures are incorporated into the equation. The lack 
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of correlation does not, however, negate the possibility of regulat- 
ing SO. emissions by the utilities. (ERB) 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 4301, 4505, 4507, 5445, 6092, 6098, 6099 


6064 (CNEN-DR—86/80) Determination of the stability 
classes in Angra dos Reis. Nicolli, D.; de Miranda, I. (Co- 
missao Nacional de Energia Nuclear de Brasil, Rio de Jan- 
eiro. Dept. de Reatores). Jan 1980. 70p. (In Portuguese). 
NTIS (US Sales Only), PC A04/MF A01. Order Number 
DE82702825. 

The applicability of the methods for the calculation of at- 
mospheric dispersion used in Angra dos Reis, (site of Angra I - re- 
actor) is discussed. A review is made of the main meteorological 
parameters indicating turbulence, as well as of the methods present- 
ly employed for doing dispersion estimates. The turbulence indica- 
tor measured in Angra dos Reis and their utilization in the categori- 
zation of the stability conditions are discussed. The methods of the 
rate of vertical temperature variation and the fluctuation of the 
wind direction to calculate the concentration in the air are used. 
The correlations existing between these two methods and their tem- 
poral and spacial variation are analysed. The analysis of one-year 
data allows the conclusion, that, due to the low wind velocity in 
Angra dos Reis the fluctuation method is a good indicator of hori- 
zontal dispersion, but it does not allow the knowledge of vertical 
stability which is better determined by the vertical gradient of tem- 
perature. Due to the local condition between the mountains and the 
sea, only experiments on atmospheric diffusion may indicate the 
better method for the calculation of local dispersion. 


6065 (CNEN-RT/PROT—81-27) Environmental moni- 
toring of the C.S.N. Casaccia. Annual report for 1979. Bot- 
tino, A.; Di Padova, L.; Stefanoni, R. (Comitato Nazionale 
per l'Energia Nucleare, Casaccia (Italy). Direzione Centrale 
Servizi e Affari Generali). Nov 1981. 59p. (In Italian). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE83900296. 

Results of environmental surveillance for C.S.N. Casaccia 
during 1979 are presented. Data on radioactive releases are report- 
ed together with measurements for the critical pathways. 


6066 (Juel—1735) Removal of krypton-85 separated 
from soluble waste gas of a reprocessing plant for light-water 
reactor nuclear fuel. Nommensen, O. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische 
Technologie). Aug 1981. 130p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE82904637. 

Thesis. 

A description is given of methods for removing krypton-85 
from a uranium-reprocessing plant, including a demonstration of the 
method's feasibility and cost assessment. 38 references, 40 figures, 
15 tables. 


6067 (Juel—1736) Improved computer program for cal- 
culating local and individual gamma submersion dose through 
exhaust smoke trails from nuclear technical installations. 
Rohloff, F.; Brunen, E. (Kernforschun: age Juelich 
G.m.b.H. (Germany, F.R.). Abt. Sicherheit und Strahlens- 
chutz). Aug 1981. 52p. (In German). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE82904636. 

Portions of document are illegible. 

A description is given of a model for computing the gamma 
submersion dose for persons exposed to radioactively contaminated 
smoke trails. Evaluation of the model is made by an improved com- 
puter 4G-A II program. Short-term range factors are worked out 
for distances of from 10 to 160 km in logarithm graduations. 3 ref- 
erences, 34 figures. 


6068 (LA-UR—82-2828) Accelerator-based mass spec- 
trometry of heavy methane. Tesmer, J.R.; Fowler, M.M.; 
Wilhelmy, J.B. (Los Alamos National Lab., NM (USA)). 


1982. Contract W-7405-ENG-36. 9p. (CONF-821066—1). 
NTIS, PC A02/MF AO1. Order Number DE83000601. 
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From Symposium for Northeastern; Seattle, WA, USA (6 
Oct 1982). 

A number of problems in the accelerator-based spectrometry 
of mass-21 methane are being studied. If the technique results in im- 
proved sensitivity over that of conventional spectrometry then 
smaller amounts of mass-21 methane can be used in the atmospheric 
motion studies. This would prevent a large build up of the tracer in 
the atmosphere which would destroy its usefulness. 


6069 (NUREG/CR—2919) XOQDOQ: computer pro- 
gram for the meteorological evaluation of routine effluent re- 
leases at nuclear power stations. Final report. Sagendorf, 
J.F.; Goll, J.T.; Sandusky, W.F. (Pacific Northwest Lab., 
Richland, WA (USA)). 1982. Contract AC06- 
76RL01830. 154p. (PNL—4380). NTIS, PC A08/MF AOl1. 
Order Number DE83001346. 

Provided is a user's guide for the US Nuclear Regulatory 
Commission's (NRC) computer program XOQDOQ which imple- 
ments Regulatory Guide 1.111. This NUREG supercedes NUREG- 
0324 which was published as a draft in September 1977. This pro- 
gram is used by the NRC meteorology staff in their independent 
meteorological evaluation of routine or anticipated intermittent re- 
leases at nuclear power stations. It operates in a batch input mode 
and has various options a user may select. Relative atmospheric dis- 
persion and deposition factors are computed for 22 specific dis- 
tances out to 50 miles from the site for each directional sector. 
From these results, values for 10 distance segments are computed. 
The user may also select other locations for which atmospheric dis- 
persion deposition factors are computed. Program features, includ- 
ing required input data and output results, are described. A pro- 
gram listing and test case data input and resulting output are pro- 
vided. 


6070 (PNL—4369) User's guide to the MESOI diffusion 
model: Version 1.1 (for Data General Eclipse S/230 with 
AFOS). Athey, G.F.; Ramsdell, J.V. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1982. Contract AC06- 
76RL01830. 177p. NTIS, PC A09/MF A011. Order Number 
DE83002636. 

Portions of document are illegible. 

MESOI is an interactive, Langrangian puff trajectory model. 
The model theory is documented separately (Ramsdell and Athey, 
1981). Version 1.1 is a modified form of the original 1.0. It is de- 
signed to run on a Data General Eclipse computer. The model has 
improved support features which make it useful as an emergency 
response tool. This report is intended to provide the user with the 
information necessary to successfully conduct model simulations 
using MESOI Version 1.1 and to use the support programs STA- 
PREP and EXPLT. The user is also provided information on the 
use of the data file maintenance and review program UPDATE. 
Examples are given for the operation of the program. Test data sets 
are described which allow the user to practice with the programs 
and to confirm proper implementation and execution. 


6071 (PNL-SA—9837) Pitfalls in air sampling for radio- 
active particulates. Munson, L.F.; Hadlock, D.E.; Munson, 
L.H.; Robinson, P.D.; Gilchrist, R.L. (Pacific Northwest 
Lab., Richland, WA (USA)). 1981. Contract AC06- 
76RLO01830. 10p. (CONF-8110111—8). NTIS, PC A02/MF 
A01. Order Number DE83003473. 

From International conference on radiation hazards in 
mining: control, measurement, and medical aspects; Golden, CO, 
USA (4 Oct 1981). 

All uranium mills are required to perform sampling and anal- 
ysis for radioactive particulates in their gaseous effluent streams and 
in the environment. Pacific Northwest Laboratory was requested 
by the US Nuclear Regulatory Commission (NRC) to provide tech- 
nical assistance to them for their Uranium Mill Health Physics Ap- 
praisal Program. In conducting appraisals, air sampling methods 
used at NRC-licensed mills were reviewed and several deficiencies 
noted. This report includes only environmental and effluent particu- 
late sampling although much of the information is applicable to 
both in-plant and environmental samples. First, the components of a 
proper sampling program are discussed: program objectives, pro- 
gram design, sampler design, analyses, quality assurance, and data 
handling. Then the specific deficiencies, or the pitfalls from the first 
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8 mill appraisals are discussed. The first consideration in establish- 
ing an air sampling program is defining the objectives of the pro- 
gram. What is air sampling supposed to accomplish? Many of the 
deficiencies we have observed have resulted because the desired 
objectives were not clearly established in the minds of the radiation 
safety staff. 


6072 (TVA/OMS/RHS—82/6) Radiological impact as- 
sessment, Browns Ferry Nuclear Plant, January-June 1982. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of 
Occupational Health and Safety). 1982. 43p. NTIS, 
A03 A01. Order Number DE83900063. 

Portions of document are illegible. 

Potential doses to individuals and populations have been cal- 
culated for the time period January through June in compliance 
with the requirements of Radiological Effluent Technical Specifica- 
tion 6.7.3A. Dose calculations are based on Regulatory Guides 
1.109, 1.111, and 1.113 to determine compliance with the dose ob- 
jectives contained in 10 CFR 50 appendix I and 40 CFR 190. Meas- 
ured plant releases (listed in tables 1-3 for radioactivity in both gas- 
eous and liquid effluents) for the reporting period are used as input 
for the dose calculations. Dispersion of radioactive effluents in the 
environment has been calculated using meteorological data and 
river flow data measured during this period. 


6073 (TVA/PUB—83/2) Radiological impact assess- 
ment, Browns Ferry Nuclear Plant, January-June 1980. (Ten- 
nessee Valley Authority, Knoxville (USA)). 1980. 47p. 
(RH—80-5-BF-3). NTIS, PC A03/MF A01. Order Number 
DE83900056. 

Portions of document are illegible. 

Potential doses to individuals and populations have been cal- 
culated for the time period January 1 through June 30, 1980. The 
calculations have been made using the measured releases tabulated 
for radioactivity in both gasesous and liquid effluents. Dispersion of 
radioactive effluents in the environment has been calculated using 


meteorological data and river flow data measured during this 
period. 
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6074 (Juel-Conf—24, pp 27-37) Influence of thermal 
power plants on weather and climate. Schneider, W. Mar 
og (In German). NTIS (US Sales Only), PC A04/MF 
AOl. 


In Present topics of nuclear energy. 

The modifications of the natural course of weather by large 
cooling towers produced in individual weather conditions represent 
locally calculable and measureable values, the change of the total of 
which is imperceptible. The considerations on the environmental 
relevance of individual plants have their limits where the emissions 
of several emittants are overlapping. In this matter not only a 
number of cooling towers are to be considered, but also the emis- 
sions of towns and industries. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 4385, 6278 
5006 Regulations 

REFER ALSO TO CITATION(S) 6063, 6169 


6075 (INIS-mf—7207) Discussion of the meaning of the 
term ‘state of the art’ in emmission control. Schladt, W.R. 
(Kaiserslautern Univ. (Germany, F.R.). Fachbereich Archi- 
tektur, Raum- und Umweltplanung, Bauingenieurwesen). 12 
Feb 1980. 209p. (In German). NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE83780061. 

Thesis. 

The author tries to clarify the meaning of the term ‘state of 
the art’, and to find a more exact definition. In his opinion, this 
term covers not only the technical aspects, but economic factors as 
well, and both should be considered in due proportion. Thus, state 
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of the art in emmission control refers to methods, devices and oper- 
ating modes most likely to guarantee in technical and economic 
terms the best possible emmission control at a given time, but also 
other, comparable methods and processes offering advantages either 
of a technical or economic nature. The author also discusses other 
terms and formulations as an alternative to achieving a clear defini- 
tion of the concept and examines the usefulness of information sys- 
tems for this purpose. Furthermore, he pleads for imposts to be 
fixed for the emission of harmful substances in order to create an 
incentive for constant improvement of the state of the art. 


6076 (KHM-TR—13) ee and foreign environmen- 
tal standards applicable to coal usage. Loevblad, G.; 

son, C. (Statens Vattenfallsverk, Stockholm (Sweden)). 
1981. 87p. (In Swedish). NTIS (US Sales Only), PC A05/ 
MF A0O1. Order Number DE82750786. 

Portions of document are illegible. 

A compliation of environmental standards applicable to coal 
usage has been made for 7 industrialised countries. The standards in 
use today as well as those expected in the future are presented. The 
report presents standards for a) emissions to air from coal combus- 
tion b) air quality c) disposai of slag, fly ash and scrubber sludge. 
Emission and air quality standards, particularly for sulphur oxides, 
nitrogen oxides, and particulates are included. 


Protecting the environment: a matter of law and 
itis Semen, A oe tes Paper 1 of Eighty-seventh 
Northwest Mining Association meeting. Spokane, WA; 
Northwest Mining Association 1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

The enforcement of the Clean Air Act and the Clean Water 
Act by the EPA is discussed. Compliance by industry through in- 
stallation of pollution control equipment is also discussed. The opin- 
ions and attitudes of both parties regarding the situation play an im- 
portant part in the success of the enforcement-compliance para- 
diagm. (ERB) 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 5026 
5101 Basic Studies 
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6078 (ORNL/TM—6803/S4) White-tailed deer (Odo- 
coileus virginianus) on the Department of Energy's Oak 
Ridge reservation: 1981 status report. Story, J.D.; Kitchi 

J.T. (Oak Ridge National Lab., TN (USA)). Nov 1982. 
Contract W-7405-ENG-26. 27p. NTIS, PC A03/MF AOl1. 
Order Number DE83002590. 

Portions of document are illegible. 

One hundred fifteen white-tailed deer were killed by vehi- 
cles on the Department of Energy’s Oak Ridge Reservation during 
1981, an increase of seventeen over 1980. Spatial and temporal pat- 
terns of mortality were similar to those reported previously. Octo- 
ber and November were the months when the highest numbers of 
deer were killed. The sex ratio of road kills was 0.8:1 (males to fe- 
males) from January through September but shifted to 3:1 during 
October, November, and December, presumably reflecting the ef- 
fects of rutting season on bucks’ movement. Reproductive data col- 
lected indicated a breeding season spanning the September through 
February period. Postmortem examination of deer revealed that the 
animals were in good condition with only a few abnormalities ob- 
served. Abomasal parasite counts reflected an optimum density situ- 
ation between the deer population and its habitat, although browse 
surveys made during the winter of 1981-1982 indicated a tendency 
toward an overpopulated condition. 
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6079 (TRITA-KUT—1019) Temperature measurement 
of the land-surface. Measuring methods and their application 
for the survey of subsoil water. Allvar, T. (Tekniska Hoegs- 
kolan, Stockholm (Sweden). Inst. foer Kulturteknik). Feb 
1979. 72p. (In Swedish). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE82750843. 

The variation of the water content of a landscape has been 
investigated. The method of measurement was the use of the radi- 
ation of heat from the land surface. The radiation was measured by 
an airborne infrared scanner and a manual infrared thermometer. 
The water content and the temperature of the soil were recorded 
separately. The principle of the measurement is the slow reaction of 
a soil with a high water content to the temperature changes be- 
tween day and night. Comparison of different methods points to an 
association of temperatures and water content. The correlation of 
the results is very low so that a mapping of water content in the 
area of Vibydalen becomes uncertain. The experiment displays the 
requirements of the accuracy in measuring methods. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 4018, 4598, 6049, 6245, 6261, 6278 


6080 (CONF-8108131—, pp 115-130) Role of tropical 
forests in the global carbon cycle: state of understanding. 
Lugo, A.E. (US Forest Service, Rio Piedras, Puerto Rico); 
Brown, S. Jul 1982. NTIS, PC A10/MF AOl. Contract 
AS05-78EV06047. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

Whether tropical forests are a net source or sink of organic 
carbon depends upon the net result of carbon fixation and release, 
organic matter storage in the biota and soils, export of carbon by 
rivers, speed of succession, and changes in land use patterns. The 
Holdridge Life Zone system was used to organize literature values 
for rates of organic matter production and storage and for areas of 
tropical forests. Organic matter storage data were combined into six 
life zone groups and the means for each group calculated; forest 
areas were grouped the same way. The product of forest areas in 
the six groups and the mean organic matter per unit area in the 
groups yielded a total storage of 787 Pg organic matter with vege- 
tation accounting for 58%, soils 41%, and litter 1%. Because pres- 
ent models used to assess the role of terrestrial ecosystems do not 
consider the role of the millions of hectares of undisturbed forest 
lands, which appear not to be in steady state with the atmosphere 
and thus may be a sink of COkz, tropical forests may be in balance 
or a slight sink of atmospheric CO». 


6081 (CONF-8108131—, pp 131-139) Summaries of soil 
carbon storage in world life zones. Post, W.M. (Oak Ridge 
National Lab., TN); Zinke, P.J.; Stangenberger, A.G.; 
Emanuel, W. R; Jenny, H.; Olson, J. S. Jul 1982. NTIS, PC 
A10/MF AOl. Contract W-7405-ENG-26. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

The degree that the world’s terrestrial ecosystems act as a 
long-term sink for CO: assimilated from the atmosphere by photo- 
synthesis depends on the size, spatial distribution, and dynamics of 
the soil carbon pool. Various recent estimates place the global total 
of soil carbon from 700 Pg to 2946 Pg, with several intermediate 
estimates; all larger than the carbon in living terrestrial biomass. 
The future response of the global biogeochemical cycle of carbon 
to perturbations such as CO: release from fossil fuel combustion 
will depend on the natural dynamic properties of the soil pool, 
man’s alterations of this reservoir, and its modification by climate 
change. We present an inventory of soil carbon in which data from 
over 2000 soil profiles, under natural vegetation, are classified ac- 
cording to the Holdridge life zone scheme. This implies a relation 
of soil carbon density to combinations of annual biotemperature and 
annual rainfall. Relations of inputs of organic material from the 
biota, and losses of carbon, mainly through heterotrophic respira- 
tion suggest potential change in soil carbon pools under altered cli- 
mate conditions. 
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(CONF-8108131—, pp 141- ee Simulating the 
the exchange of carbon 


C.A.; Bogdonoff, P. (Cornell Univ., Ithaca, NY). Jul 1982. 
NTIS, PC A10/MF AO1. Contract AS05-78EV06047. 

From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 

Land use changes i in tropical countries affect the carbon con- 
tent of the atmosphere by replacing primary forests with vegetation 
types of different carbon content. We have produced a simulation 
model that quantifies these net carbon exchanges resulting from 
land use changes. The model uses empirical functions as much as 
possible and includes functions for natural vegetation cutting, decay 
of that vegetation, movement of land to land uses of different 
carbon storage, and of abandoned areas. The model structure is 
based on Holdridge’s concept of life zones, because carbon storage, 
accumulation rates during recovery, and quantitative aspects of 
human land use change are a function of life zone. Results show 
lower rates of carbon additions to the atmosphere than some previ- 
ous estimates because most tropical life zones have lower carbon 
storages than once thought and human impact is concentrated in 
life zones of moderate carbon storage. Using an in-depth study of 
four countries and a study of the tropics as a whole we found that 
tropical regions are probably a net source of carbon on the order of 
about 0.5 to 1.9 Gt/yr. 


6083 (CONF-8108131—, pp 166-194) Modeling terres- 
trial carbon cycling. Emanuel, W.R.; Killough, G.G.; Post, 
W.M.; Shugart, H.H. (Oak Ridge National Lab., TN). Jul 
1982. NTIS, PC A10/MF A0O1. Contract W-7405-ENG-26. 
From Annual meeting of the Ecological Society of America; 
Bloomington, IN, USA (17 Aug 1981). 
five-compartment model for carbon cycling including the 
dynamics of 14°C and ‘‘C in the world’s terrestrial ecosystems is de- 
scribed. The assimilation of carbon by trees and ground vegetation 
is expressed by a logistic function, and parameters in this function 
which adjust the ultimate capacities for storage of carbon in trees 
and ground vegetation are dynamically modified as a result of 
forest clearing or reestablishment. The sensitivity of the net carbon 
flux between the terrestrial system and the atmosphere to 10% vari- 
ability in terrestrial rate coefficients and growth parameters is 
shown to be ~ 10%. By adjusting the releases of carbon by forest 
clearing, a close fit of model response to ‘°C:'*C tree-ring time 
series is derived. The resulting forest-clearing release function peaks 
in 1935 with a net transfer of carbon to the atmosphere of 4.5 Pg/ 
yr (Pg = 10**g). 


6084 (DOE/EV/00641—46) Mineral cycling in soil and 
litter arthropod food chains. Progress report, November 1, 
1981-January 31, 1983. Crossley, D.A. Jr. (Georgia Univ., 
Athens (USA). Dept. of Entomology). 1 Sep 1982. Contract 
AS09-76EV00641. 37p. NTIS, PC A03/MF AOl. Order 
Number DE83000296. 

Progress is reported for research projects on nutrient dynam- 
ics during terrestrial decomposition, as influenced by soil arthro- 
pods. Radioactive tracers are used as analogs of nutrients, to meas- 
ure material movement along food chains and dynamics of process- 
es during decomposition. Forest floor systems from which arthro- 
pods were excluded, or in which microfloral activity was de- 
pressed, trapped incoming nutrients from canopy throughfall at dif- 
ferent rates. Faunal stimulation of microfloral activities could not 
be demonstrated, but drought conditions disturbed the experiment. 
Turnover measurements for radionuclides in collembolans are also 
reported, and compared with information on mites and other arth- 
ropods. 


6085 (EPRI-CS—2627-Vol.1) Engineering evaluation of 
dis; 


projected solid-waste practices. 
Hayward, J.C.; Knight, R.G.; Yard, K.D.; a 
Rothfuss, E.H. Jr.; Balestrino, J.M. (Baker (Mic: ah i. ip 
Inc., Beaver, PA (USA)). Sep 1982. 245p. NTIS, PC A 
Order Number DE83900608. 

Portions of document are illegible. 

The Resource Conservation and Recovery Act (RCRA) of 
1976 provides for varying design and operational requirements gov- 
erning land disposal of nonhazardous and hazardous wastes. Feder- 


— 
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al and state regulations evolving as a result of RCRA will have a 
significant impact upon the electric utility industry. The objective 
of this research project was to estimate the nationwide cost impact 
of RCRA, independently assuming both a non-hazardous and haz- 
ardous waste classification for large-volume utility wastes. The 
methodology employed was to perform detailed engineering design 
analyses at eight representative waste disposal site locations. Since 
the project scope was limited to such a small number of case study 
sites, an extensive site selection process was undertaken to ade- 
quately categorize waste disposal practices for the entire industry. 
As a means of documenting waste disposal practices, a comprehen- 
sive mail questionnaire survey was accomplished for all coal-fired 
power plants over 200 megawatt capacity. The questionnaire re- 
sponses (90 percent of total mailing) were segregated into the six 
EPRI regions for presentation and site selection purposes. The case 
study engineering designs were performed under the assumption 
that all large-volume wastes would ultimately be classified as either 

on-hazardous or hazardous. The project results compute the incre- 
mental RCRA compliance cost from $1.1 to $1.8 billion for a non- 
hazardous classification and $2.6 billion for a hazardous classifica- 
tion. 


6086 (EPRI-EL—2572, pp 3.1-3.21) Portable field mon- 
itor for PCBs. Denton, M.S. (Chemical Separations Corp., 
Knoxville, TN); Dinsmore, S.R.; Bostick, W.D. Sep 1982. 
NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

With the advent of recent regulations and those yet pending 
concerning allowable concentrations of polychlorinated byphenyls 
(PCBs), personnel in all aspects of the electric power industry, ana- 
lytical support personnel, and those in the regulatory functions 
themselves have realized that the PCB problem, as well as these as- 
sociated regulations, has far surpassed available monitoring capabili- 
ty. In short, detailed, stringent regulations are being set for con- 
tamination levels where no accepted ASTM procedure or instru- 
mentation exists. The largest PCB problems exist in the form of 
PCB-contaminated oil in field transformers and storage containers, 
and pure askarel in transformers and capacitors. The most immedi- 
ate need for a portable field instrument would be for use under 
PCB spill conditions. For use in such events, portable monitors 
based on the principles of photoionization detection (PID) and in- 
frared spectroscopy (IR) have been adapted and evaluated. The 
latter includes both flow cell and horizontal multiple internal reflec- 
tance (HMIR) sampling configurations. For use in such spill condi- 
tions, extensive work has also been performed on solvent-solvent 
and solvent-soil extractions as well as PCB adsorption on packings. 


6087 (EPRI-EL—2572, pp 3.23-3.48) Treatment of 
PCB-contaminated soils with the Thagard high-temperature 
fluid-wall reactor. Matovich, E. (Thagard Research Corp., 
Irvine, CA). Sep 1982. NTIS, PC A13/MF A0O1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

A High-Temperature Fluid-Wall Chemical Reactor in which 
the process stream is kept out of physical contact with any part of 
the Reactor, and a process in which energy is totally provided by 
coupling of blackbody radiation to provide continuous process tem- 
peratures greater than 4000°F, has been developed by Thagard Re- 
search Corporation, and has been used to completely pyrolyze a 
wide variety of halogenated organic compounds and to fix their in- 
organic residues into non-leachable glasses. The infinite turn-down 
ratio of the machine and the heterogeneous nature of the radiative 
heat transfer mechanism in which only radiatively absorbing species 
are heated rather than the entire process stream, leads to the pros- 
pect of efficient and low-cost treatment of PCB-contaminated soils. 
Simple pyrolysis tests with hexachlorobenzene as a chemical surro- 
gate have indicated consistent destruction levels better than 
99.9999% with indications of destruction levels better than nine 
nines. An EPA-sanctioned series of tests with 500 ppM PCB in 
Southern California soils, representing an accidental capacitor or 
transformer spill is currently underway in a 3-inch bench scale Re- 
actor. Process scaling parameters are described up to a throughput 
level of 100 tpd and the cost factors are described for an operation- 
al plant at this level. 
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6088 (EPRI-EL—2572, pp 3.49-3.52) — PCB spill 
practices panel discussion. Morrison, E. 


cleanup 
geles Dept. of Water and Power, CA); 
H.; Renfro, W. Sep 1982. NTIS, PC A13, 

Prom Electric Power Research Institute seminar on FCB: 
Dallas, TX, USA (1 Dec 1981). 

PCB spill clean up methods were compared in an attempt to 
provide approaches in decontamination by a panel group. The 
panel also described procedures for extraction and analyzing of 
PCB’s in solid materials. Other questions pertaining to PCB spills 
and clean up practices were explored. 
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REFER ALSO TO CITATION(S) 4364, 4371, 4374, 4411, 4412, 4427, 4434, 
4435, 4437, 4451, 4496, 4499, 4505, 4507, 4541, 6072, 6073, 6084 


(ANL—81-85-Pt.3, pp 37-41) * “Pu, Am, 
ond * 210 is 0 core from the Saguenay Fjord, Quebec, 
Nelson, D.M.; Karttunen, J.0.; Metta, D.N.; Orlandini, 
K.A. Jul 1982. NTIS, PC A05/MF A01. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

To assess the stability of plutonium within sediments, a set of 
sediment core samples from the Saquenay Fjord, Quebec has been 
analyzed. This is a unique experimental area in that the sedimenta- 
tion rate is high, the post-depositional mixing is low, and there is a 
clear stratographic record in the sediments. A comparison of the 
238Py distribution with those of '°7Cs and *"°Pb as well as with the 
known *°Pu input function has provided information about the 
changes in plutonium distribution which has occurred with time. In 
addition the data can be used to improve the estimate of the atmos- 
pheric input function for plutonium prior to the early 1960's. This is 
discussed. (RJC) 


6090 (ANL—81-85-Pt.3, pp 48-52) Influence of colloi- 


dal dissolved organic carbon on the sorption of pluto- 
nium on natural sediments. Nelson, D.M.; Karttunen, J.O.; 
Mehlhoff, P. Jul 1982. NTIS, PC A05/MF A0O1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

It now appears possible to formulate a practical model to de- 
scribe the absorption of Pu(IV) by suspended solids. In such a 
model the constants describing the association cf plutonium with 
both soluble organics and solid adsorbers must be known, as well as 
any variation in these constants due to solution properties such as 
pH and ionic strength. If the complexing ability of dissolved organ- 
ic carbon is sufficiently constant, such a model could describe plu- 
tonium behavior in a wide variety of surface and ground waters. 
Observations to date indicate that the variation in K/sub D/ (K/ 
sub D/ = concentration of Pu(IV) in suspended solids divided by 
the concentration of Pu(IV) in the water) among water bodies is 
due primarily to differences in water chemistry and that differences 
in the character of the absorbing solid are less important. The 
mathematical relationship and parameter values presented in this 
report adequately describe the adsorption of Pu(TV) on one-specific 
sediment. (RJC) 


6091 (CERN—82-02, pp 17-28) Radiation monitoring 
on the site of CERN. Tuyn, J.W.N. (European Organization 
for Nuclear Research, Geneva (Switzerland)). 1 Apr 1982. 
(In French). Dep. NTIS (US Sales Only). 

From ATSR meeting on health physics; Geneva, Switzer- 
land (12 Nov 1981). 

The variation levels produced by the accelerators on the 
sites of CERN are measured by a system of monitoring stations 
with rem-contents and ionization chambers. An arrangement of 
thermoluminescent detectors (*LiF and 7LiF) placed in the moder- 
ators is used for the determination of isodose curves at two sites. 
‘The senate ane ened or Go eutnation of Ge dene mentions ty Go 
personnel within the controlled zones and by the surrounding popu 
lation. The thermoluminescent detectors are equally used for the 
measurement of the doses of muons and of radioactive gases.. 
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6092 (EPA—600/4-82-061) Offsite environmental moni- 
ee a Gee So Goma 

test areas, calendar year 1981. Black, S.C.; Grossman, 
RF. Mullen, A.A.; Potter, G.D.; Smith, D.D.; Hopper, 
J.L. (comps.). (Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring Systems 
Lab.; Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (USA)). Aug 1982. Contract AI08- 76DP00539. 
123p. (DOE/DP/00539—046). NTIS, PC A06/MF AOI. 
Order Number DE83002497. 

This report, prepared in accordance with the guidelines in 
DOE/E-0023 (DOE 1981), covers the program activities conducted 
around Nevada Test Site (NTS) for calendar year 1981. It contains 
descriptions of pertinent features of the NTS and its environs, sum- 
maries of the dosimetry and sampling methods, analytical proce- 
dures, and the analytical results from environmental measurements. 
Where applicable, dosimetry and sampling data are compared to 
appropriate guides for external and internal exposures of humans to 
ionizing radiation. The monitoring networks detected no radioactiv- 
ity in the various media which could be attributed to US nuclear 
testing. Small amounts of fission products were detected in air sam- 
ples as a result of the People’s Republic of China nuclear test and 
atmospheric krypton-85 increased, following the trend beginning in 
1960, due to increased use of nuclear technology. Strontium-90 in 
milk and cesium-137 in meat samples continued the slow decline as 
observed for the last several years. 


(LUNFD6/NFRA—1015/1-55/(1982)) | Measure- 
eee of total body radioactivity in man. An evaluation of de- 
tector geometries with applications in radiation protection and 
nuclear medicine. Naversten, Y. (Lund Univ. (Sweden). 
Dept. of Radiation Physics). 4 May 1982. 163p. 
(LUMEDW/MERI—1015/1-55/(1982)). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE82702947. 

Techniques for the determination of whole-body radioactiv- 
ity in man using uncollimated Nal(T1) detectors have been studied. 
Geometrical effects and photon attenuation effects due to the differ- 
ent shapes of humans as well as due to varying in-vivo radioactivity 
distributions have been evaluated particularly for scanning-bed ge- 
ometries and the chair geometry. Theoretically it is shown that the 
attenuation effects are generally dominating, for full-energy-peak 
pulse-range methods. For the application in radiation protection a 
cheap and simple chair-geometry unit has been constructed and 
used at various places distantly from the home-laboratory, for stud- 
ies of body activity of Cs-137 in northern Sweden. High body ac- 
tivities were found particularly in reindeer-breeding Lapps. The 
elimination rate of Cs-137 in man was studied in the stationary 
whole-body counter in Lund as weil as with the field-system. For 
the study of the performances at low and high photon energies 
clinical applications of methods for gastro-intestinal absorption of 
vitamin B12 (Co-57; 122 keV) and total body potassium determina- 
tion (K-40; 1.46 MeV, K-42; 1.52 MeV) have been evaluated. Theo- 
retical and experimental results as well as experiences of applica- 
tions in radiation protection and medicine show that the scanning- 
bed geometry effectively evens out redistributional effects. For op- 
timum results, however, scatter-energy pulse-ranges rather than 
full-energy-peak ranges should be used. 


6094 (NUREG/CR—2975) Soil-to-plant concentration 
factors for radiological assessments. Ng, Y.C.; Thompson, 
S.E.; Colsher, C.S. (Lawrence Livermore National Lab., 
CA "(USA)). Sep 1982. Contract W-7405-ENG-48. 138p. 
(UCID—19463). PNTIS (US Sales Only). Order Number 
DE83002251. 

Portions of document are illegible. 

This report presents the results of a literature review to 
derive soil-to-plant concentration factors to predict the concentra- 
tion of a radionuclide in plants from that in soil. The concentration 
factor, B/sub v/ is defined as the ratio of the concentration of a 
nuclide in the edible plant part to that in dry soil. CR (the concen- 
tration ratio) is similarly defined to denote the concentration factor 
for dry feed consumed by livestock. B/sub v/ and CR values are 
used to assess the dose from radionuclides deposited onto soil and 
transferred into crop plants via roots. Approaches for deriving B/ 
sub v/ and CR values are described, and values for food and feed 
are tabulated for individual elements. The sources of uncertainty 
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are described, and the factors that contribute to the inherent vari- 
ability of the B/sub v/ and CR values are discussed. Summary 
tables of elemental B/sub v/ and CR values and statistical param- 
eters that characterize their distributions provide a basis for a sys- 
tematic updating of many of the B/sub v/ values in Regulatory 
Guide 1.109. They also provide a basis for selecting B/sub v/ and 
CR values for other applications that involve the use of equilibrium 
models to predict the concentration of radionuclides in plants from 
that in soil. 


(NV—198) Operation Morning Light: Northwest 
Territories, Canada-1978, a non-technical summary of US 
participation. (EG and G, Inc., Las Vegas, NV (USA)). Sep 
1978. Contract ACO08-76NV01183. 86p. NTIS, PC A05/MF 
A01 - GPO. Order Number DE83001570. 

Portions of document are illegible. 

Operation Morning Light was conducted for the purpose of 
evaluating the hazard and recovering the debris resulting from the 
reentry, break-up, and impact on January 24, 1978 in Canada of the 
Russian Cosmos 954 nuclear powered satellite. The operation was 
an international one involving the cooperation of Canadian and US 
personnel at many levels. Airborne and ground field operations 
were conducted over a large area (20,000 sq. mi.) of the interior of 
Canada during the winter and early spring of 1978. The details of 
planning for and accomplishment of monitoring and recovery activ- 
ities are discussed in chronological order with accompanying pho- 
tographs of ground and aircraft operations. In early April it was 
concluded that: the reactor core had disintegrated and shed radio- 
active particulate matter over an area of more than 20,000 sq. mi.; 
all detectable large pieces were detected and recovered; the major- 
ity of predicted radioactive material within the search area can be 
accounted for; further recovery of any remaining pieces is not prac- 
tical; and the health hazards created by the remaining particulate 
matter is minimal and will continue to decrease in the future. Oper- 
ation Morning Light verified the need for and capabilities of the 
Nuclear Emergency Search Team (NEST) and the value of interna- 
tional cooperation in this emergency situation. (LCL) 


6096 (OEFZS—4111) Radioecological investigations in 
the environment of the Research Centre Seibersdorf and of a 
comparable control biotop in Klosterneuburg. Tatzber, F.; Irl- 
weck, K.; Sorantin, H.; Schaller, F. (Oesterreichisches Fors- 
chun trum Seibersdorf G.m.b.H. Inst. fuer Strahlens- 
pr merm Sep 1981. 54p. (In German). (ST—97/81). NTIS 

(US Sales Only), PC A04/MF AOI. 
582702830. 

Investigations concerning the distribution of radionuclides 
were carried out on the area and the closer surroundings of the Sei- 
bersdorf Research Center and a comparable control biotop in Klos- 
terneuburg. No environmental encroachment on the biosphere 
could be shown even after 20 years of operation of the research 
plant (1OMW). Gammaspectrometric measurements and radioche- 
mical analysis of various animal samples proved that contaminations 
found were in most cases due to fallout from atmospheric nuclear 
weapon testing in the early sixties. Only single surveys give hints of 
small quantities of 60-Co being spread. Maximum concentrations of 
60-Co 0.5 pCi/g dry weight were found in those samples, which is 
about the value of fallout concentration of radiocaesium and may 
be neglected from the point of view of health physics. Additionally 
soil radioactivity investigations were done to estimate the part of 
total radioactivity which is spread by animals. Results showed that 
only 10sup-4 of the total quantity of fallout deposited radionuclides 
present in a soil layer of some square meters and a depth of 10 cm 
are spread by the investigated animals. 


Order Number 


6097 (PNL—4420) Analysis of radionuclide concentra- 
tions and movement patterns of Hanford-site mule deer. 
Eberhardt, L.E.; Hanson, E.E.; Cadwell, L.L. (Pacific 
Northwest Lab., Richland, WA (USA)). Oct 1982. Contract 
AC06-76RL01830. 38p. NTIS, PC A03/MF AOl. Order 
Number DE83002341. 

From 1980 through 1982, the movements of 37 radio-col- 
lared mule deer (Odocoileus hemionus) were monitored for periods 
of 3 to 17 months on the Handord Site in southcentral Washington. 
The objectives were to compare radionuclide concentrations in 
deer residing near the 200 Area waste management sites with con- 
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centrations in deer occupying areas remote from waste management 
sites and to document movement patterns of Hanford Site deer 
with particular emphasis on offsite movements. Cesium-137 in deer 
muscle and liver and Sr concentrations in deer bone were statisti- 
cally higher in deer living near the 200 Area than in control ani- 
mals. During this study, the highest concentrations of °7Cs and 
Sr in 200 Area deer were in those individuals residing in or im- 
mediately adjacent to radiation zones. Cesium-137 and Sr concen- 
trations were more variable in deer residing near the 200 Area than 
in control animals, where only background (fallout) levels were ob- 
served. Movement patterns of Hanford site deer were analyzed to 
determine home range size and usage. The average home range was 
0.39 +- 27 km? In addition, ten (27%) of the monitored deer made 
offsite movements during the study period. While most of these 
movements were made in the spring and summer, some fall and 
winter movements were noted. It was estimated that approximately 
8% (95% confidence interval is from 0 to 21%) of the Hanford 
deer herd is harvested each year. As a result of the low harvest 
rate, the Hanford deer herd appears to have a disproportionate 
number of older animals, with 24% of the 17 examined deer older 
than 10.5 years. 


6098 (SCPRI-RM—8-1981) Monthly results of meas- 
urements. August 1981. (Service Central de Protection 
contre les Rayonnements Ionisants, 78 - Le Vesinet 
(France)). 1981. 32p. (In French). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82702833. 

Measurement tables concerning the surveillance of the envi- 
ronment in France (see also the SCPRI-RT--3-1981 report). 


6099 (SCPRI-RM—9-1981) Monthly results of meas- 
urements. September 1981. (Service Central de Protection 
contre les Rayonnements Ionisants, 78 - Le Vesinet 
(France)). 1981. 4lp. (In French). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE82702834. 

Measurement tables concerning the surveillance of the envi- 
ronment in France (see also the SCPRI-RT--3--1981 report). 


6100 (UCID—19579) Safety analysis report for the 
Heavy-Element Facility (Building 251), Lawrence Livermore 
National Laboratory. Kvam, D.J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 11 Oct 1982. Contract W-7405- 
ENG-48. 73p. NTIS, PC A04/MF AOl. Order Number 
DE83001574. 

Portions of document are illegible. 

A comprehensive safety analysis was performed on the Law- 
rence Livermore National Laboratory’s Heavy Element Facility, 
Building 251. The purpose of the analysis was to evaluate the build- 
ing and its operations in order to inform LLNL and the Depart- 
ment of Energy of the risks they assume at Building 251. This was 
done by examining all of the energy sources and matching them 
with the physical and administrative barriers that control, prevent, 
or mitigate their hazards. Risk was evaluated for each source under 
both normal and catastrophic circumstances such as fire, flood, 
high wind, lighting, earthquake, and criticality. No significant 
safety deficiencies were found; it is concluded that the operation of 
the facility presents no unacceptable risk. 
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REFER ALSO TO CITATION(S) 4011, 4020, 4021, 4022, 4023, 4040, 4044, 
4379, 4383, 4449, 6100, 6141, 6146, 6278 


6101 (CONF-820972—1) Image analysis for facility 
siting: a comparison of low- and high-altitude image interpre- 
tability for land use/land cover mapping. Borella, H.M.; 
Estes, J.E.; Ezra, C.E.; Scepan, J.; Tinney, L.R. (EG and 
G, Inc., Goleta, CA (USA); California Univ., Santa Barbara 
(USA)). 1982. Contract AC08-76NV01183. 29p. NTIS, PC 
A03/MF AOl1. Order Number DE83001185. 

From National conference on energy resource management; 
Baltimore, MD, USA (9 Sep 1982). 

Portions of document are illegible. 

For two test sites in Pennsylvania the interpretability of 
commercially acquired low-altitude and existing high-altitude aerial 
photography are documented in terms of time, costs, and accuracy 
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for Anderson Level II land use/land cover mapping. Information 
extracted from the imagery is to be used in the evaluation process 


by manual image analysis was accomplished employing a 
Dickciaionciascammdbanamendanientior 
class accuracies were documented and field-verified. A discrepancy 
map was also drawn to illustrate differences in classifications be- 
tween the two map scales. Results show that the 1:24,000 scale 

set was accurate (99% to 94% area-weighted) than the 1:62,500 
scale set, especially when sampled by class (96% to 66%). The 
1:24,000 scale maps were also more time-consuming and costly to 
produce, due mainly to higher image acquisition costs. 


5106 Regulations 


REFER ALSO TO CITATION(S) 4379, 4386, 4447, 6257 
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REFER ALSO TO CITA — 4160, 4222, 5259, 5260, 5265, 6039, 6132, 
6189, 6294, 6299, 6300, 6301, 63! 


near-bottom currents and resuspension in 
Lake Michigan. Lesht, B.M.; Barth, A.K.; Hawley, N 
1982. NTIS, PC A05/MF AOl. 

In Radiological and Environmental Research Division 
ee 1981: ecology. 

though lacustrine sediment particles are understood to be 

cceuasiaiaiaatalaabdamiaen ean euitttneaedierie 
processes that controi the transportation and distribution of sedi- 
ments in the Great Lakes. Fundamental problems, such as defining 
the chemical and physical pathways by which sediments pass from 
their point of entrance into the lakes to their point of deposition, 
are just beginning to be studied. The work in this report is concen- 
trated on defining the physical processes that result in sediment 
transportation and remobilization in the water column. As a first 
step a series of exploratory field experiments designed to determine 
the relationship between lake currents, resuspension of bottom sedi- 
ments and meteorological forcing conditions are being conducted. 
The results to date are discussed. (RJC) 


6102 (ANL—81-85-Pt.3, pp 57-61) nee of 
sediment 


6103 sag at pr pp 62-66) Multi-year simula- 
tions of water — Lake Michigan made with a dynamic 
lake tion model. Lesht, B.M. Jul 1982. NTIS, PC 
A05/MF AOl. 


In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

Eutrophication models for 2 and 5 year simulations are pre- 
sented for resource management especially long-term predictions an 
important feature of this eutrophication model is that it provides a 
deterministic prediction of an essentially stochastic process. (PSB) 


6104 (ANL—81-85-Pt.3, pp 67-69) ow one trophic level 
lake eutrophication model. 


interactions in a Sweet, 
R.; Lesht, B.M. Jul 1982. NTIS, PC A0S/MF A011. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

The computer code LAKE1 model was tested on kinetic in- 
teractions among ten variables. Modifications made to an original 
Lake Ontario model did not improve the sensitivity. (PSB) 


(ORNL/TM—8272) Evaluation of community in- 
formation indices for River fisheries. Polovino, 
H.N.; Farrell, M.P.; Pennington, C.H. (Oak Ridge National 
Lab., TN (USA)). Nov 1982. Contract W.-7405-ENG.26. 
69p. NTIS, PC A04/MF AO1. Order Number DE83002588. 
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This study evaluates the relative performance of binary simi- 
larity coefficients, dissimilarity measures, and diversity indices, cal- 
culated for three sampling methods, in detecting changes in fish 
communities associated with two dike fields on the Mississippi 
River. Dike field fish communities were evaluated for five discrete 
hydrologic seasons based on water temperature and flow velocities. 
Dike field fish communities were found to be least similar during 
high-water low-temperature conditions. Additionally, electroshock- 
ing proved to be the single most representative gear type when 
compared to hoop net and seine information. Of the three families 
of community information measures binary similarity coefficients 
proved to be the most sensitive indicators of change in dike field 
fish communities. Furthermore, measures based on species pres- 
ence/absence represent a valid alternative method for characteriz- 
ing compositional change in community structure. This is especially 
true when species abundance data are highly variable, which is the 
case in many fisheries assessments. 


6106 (SNV-PM—1463) Trace metals in natural water. 
An analytical intercomparison. Borg, H. (Statens Natur- 
vaardsverk, Solna (Sweden)). Oct 1981. 26p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE82750830. 

An analytical intercomparison of independent methods was 
carried out in order to show the ability of the methods to measure 
the trace metal levels in natural (unpolluted) waters. Compared 
methods included atomic absorption spectroscopy, polarography, 
neutron activation analysis and PIXE and the measurements was 
made on five replicate samples from three different freshwaters and 
one brackishwater. Metal determination on the particulate fractions 
was also included. The results showed a standard deviation of 3- 
47% in the replicate samples with the highest values for lead and 
zink. The standard deviation between different methods was 36- 
71% for cadmium, 32-73% for lead and 14-55% for copper, with 
the highest figures equal to the samples with the lowest metal 
levels. 


6107 (SAND—82-0664-Vol.2-App.-Pt.2, pp 703-731) 
Energetics of the sablefish Anoplopoma fimbria under labora- 
tory conditions. Sullivan, K.M.; Smith, K.L. Jr. (Scripps In- 
stitution of Oceanography, La Jolla, CA). Jul 1982. NTIS, 
PC A99/MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

e€ measured respiration, growth, ingestion and excretion 
rates for sablefish, Anoplopoma fimbria collected off southern Cali- 
fornia at a depth of 500 m and maintained in the laboratory. We 
also measured the water, protein and lipid content of white skeletal 
muscle in both laboratory-held and field fish. Sablefish fed a large 
ration (14% of wet body weight) every 7 to 10 d showed growth 
rates two to three times higher than known growth rates for field 
fish. On a reduced ration (4% of wet body weight) A. fimbria grew 
at rates similar to field fish, but white muscle composition varied 
significantly from field fish. Oxygen consumption rates under con- 
stant temperature conditions showed a decrease in the weight spe- 
cific oxygen consumption rates with increase in body weight, rang- 
ing from routine metabolic rates of 195.8 mg Oo.kg~ 4h! for a 0.25 
kg fish to 60.8 mg O2.kg~‘h~! for a 2.78 kg fish. Based on meas- 
urements of respiration and excretion, sablefish were estimated to 
have 162 days of energy stored in the body lipids, and did not 
show signs of starvation stress with food deprivation up to 6 
months in the laboratory. Energy allocation show very slow 
growth rates, low conversion efficiencies, and low metabolic rates 
as adjustments made to large infrequent meals. 


6108 (SAND—82-0664-Vol.2-App.-Pt.2, PP 732-757) 
Comparison of methods of age determination of Coryphaen- 
oides acrolepis (Macrouridae) with a review of problems. 
Wilson, R.R. Jr. Jul 1982. NTIS, PC A99/MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Growth marks of scales seen by the use of polarized light 
are compared to those vertebral centra in age and growth determi- 
nations of Coryphaenoides acrolepis. The two techniques are found 
to be comparable although the vertebrae are more reliable predic- 
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tors of fish length. Logistic growth curves for the females are pre- 
sented based on two different length measurements. General prob- 
lems of age determinations in grenadiers are discussed. 


6109 Electron flow via sulfate reduction and methano- 
genesis in the anaerobic hypolimnion of Lake Mendato. In- 
grorsen, K.; Brock, T.D. (Univ. of Wisconsin, Madison). 
Limnology and Oceanography; 27: No. 3, 559-564(May 1982). 
Contract AC02-76EV02161. 

The rate of dissimilatory sulfate reduction during summer 
stratification in Lake Mendato was estimated from sulfate and sul- 
fide profiles. The electron flow via sulfate reduction in the anaero- 
bic hypolimnion was about 25% of the electron flow via methano- 
genesis. There is a possible stoichiometric relationship between an- 
aerobic electron flow and anaerobic carbon mineralizaton. 


6110 Deep-sea macrobenthos on the continental margin 
of the northwest Atlantic Ocean. Rowe, G.T.; Polloni, P.T.; 
Haedrich, R.L. (Brookhaven Natl Lab, Upton, NY, USA). 
Deep-Sea Research, Part A: Oceanographic Research Papers; 
29: No. 2A, 257-278(Feb 1982). 

A total of 62 small box core samples were taken between 
203 and 3659 m deep on the continental margin off the northeastern 
United States. Abundance and wet-weight biomass of total macro- 
benthic communities decreased sharply with depth. Standing stocks 
were higher in the Hudson canyon than in adjacent areas of similar 
depths, but only in the canyon head at upper continental slope 
depths, where the canyon is geologically ‘inactive’ and is filling 
with organic-rich, fine-grained sediments. Assemblages defined 
using a percent similarity index were ordered across the depth gra- 
dient, with a peculiar canyon fauna only in the organic-rich canyon 
sediments on the upper continental slope. The canyon on the upper 
continental slope traps organic-rich sediments. Pore water concen- 
trations of ammonia and nitrate were consistently higher in canyon 
sediments than outside the canyon on the rise, indicating metabo- 
lism in these sediments is greater in the canyon. 


6111 Eastern Bering Sea shelf: oceanography and re- 
sources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). 
Washington, DC; Office of Marine Pollution Assessment 
(1981). 1339p. University of Washington Press, Seattle 
98105. 

This collection presents in a single document what is now 
known about the natural science of the eastern Bering Sea shelf. It 
also provides a credible scientific document from which estimates 
of the effects of oil and gas development in the continental shelf 
region of the eastern Bering Sea can be made. Chapters have been 
entered individually into the data base. 


6112 Preliminary observations of the carbon budget of 
the eastern Bering Sea shelf. Hood, D.W. pp 347-358 of 
Eastern Bering Sea shelf: oceanography and resources. Vol- 
umes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, 
DC; Office of Marine Pollution Assessment (1981). 
Preliminary studies of the CO2 system of the PROBES area 
of the Bering Sea shelf in May of 1976 and May and June of 1978 
have shown partial pressures of CO2 in the surface water as much 
as 250 A (ppM) less than overlying air, which averaged about 329 
pA (ppM). These low pressures are evidently produced by photo- 
synthesis, but their persistence long after nutrients are depleted and 
photosynthesis is low indicates a large sink for CO. under earlier 
bloom conditions accompanied by limited respiration in the water 
column which would recycle the fixed organic carbon back to the 
inorganic carbon pool. If transfer of CO. through the sea surface 
from the atmosphere is on the order of grams of carbon per day, 
many months would be required to reach equilibrium without the 
help of respiration, which apparently occurs later in the season than 
the field work to date. Total CO. measurements made during the 
phytoplankton bloom period (May to June 1978) gave values sig- 
nificantly lower (1.5 to 1.8 mM) than those found under non-bloom 
conditions (2.00 mM). The COz represented by the difference in 
total carbon dioxide between bloom and non-bloom conditions is 
apparently being held in the system as fixed carbon, either in the 
form of detritus available for consumption, or as the portion of pri- 
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mary production which is stored in the body tissues of flora and 
fauna. 


6113 Organic matter in the Bering Sea and adjacent 
areas. Handa, N.; Tanoue, E. (Nagoya Univ., Japan). pp 
359-381 of Eastern Bering Sea shelf: oceanography and re- 
sources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). 
ia DC; Office of Marine Pollution Assessment 
1 ‘ 

Particulate matter collected in the Bering Sea and its adja- 
cent areas during the cruises of R/V Hakuho Maru in the summers 
of 1975 and 1978 was analyzed for organic carbon and nitrogen and 
chlorophyll a. The concentrations of particulate organic carbon and 
nitrogen were measured in the Oyashio, the deep Bering Sea, the 
continental shelf, and the Chukchi Sea areas, respectively. In view 
of the concentration of particulate carbon and nitrogen, the most 
productive areas in the Bering Sea are the Oyashio area and the 
transition areas of the continental slope to the continental shelf, 
where inorganic nutrient supply systems are well operated by the 
East Kamchatka Current and upwelling, respectively. The ratios of 
particulate organic carbon to chlorophyll a were in agreement with 
these conclusions. The particulate matter was also analyzed to de- 
termine the amino acid, monosaccharide, and fatty acid composi- 
tion. Organic compounds such as essential amino acids, mannose 
and glucose, and saturated fatty acids are suggested as valuable 
tracers for analysis of vertical transportation of organic matter in 
the marine environment. Polyunsaturated fatty acids were implicat- 
ed as useful diagnostic tools in determining the biological activity 
of phytoplankton in oceanic areas. Vertical variability of the organ- 
ic composition is briefly discussed with relation to the biological 
degradation of particulate organic matter. 


6114 Hydrocarbons of animals of the Bering Sea. Shaw, 
D.G.; Smith, E.R. (Univ. of Alaska, Fairbanks). pp 383-388 
of Eastern Bering Sea shelf: oceanography and resources. 
Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Wash- 
ington, DC; Office of Marine Pollution Assessment (1981). 

Samples of biological materials including pelagic animals and 
marine birds and mammals have been collected in the Bering Sea 
for hydrocarbon determination. Pristane, a compound derived from 
chlorophyll of zooplankton, was both abundant and ubiquitous, 
being detected in 91% of the tissues analyzed in concentrations up 
to 220 g/g. Heneicosahexaene was also common, detected in 32% 
of the samples in concentrations up to 88 ug/g. However, the latter 
compound, which is produced by marine algae, was essentially con- 
fined to organisms low in the food web. No hydrocarbons from pe- 
troleum or terrigenous plant sources were detected in any of the 
animal tissues analyzed. Our analyses show that the source of hy- 
drocarbons in the Bering Sea pelagic environment is biosynthesis in 
that environment. This is in keeping with the current understanding 
of productivity and carbon flow in this area. 


6115 Overview of fisheries oceanography. Favorite, F. 
(Northwest and Alaska Fisheries Center, Seattle, WA). pp 
447-453 of Eastern Bering Sea shelf: oceanography and re- 
sources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). 
se DC; Office of Marine Pollution’ Assessment 

In the past, specific fisheries oceanography investigations de- 
signed to explore or explain the complex interrelationships of fish 
and the various elements of the eastern Bering Sea environment 
have not been carried out in spite of the fact that early investiga- 
tors consistently pointed out the inadequacies of casual environmen- 
tal observations obtained during fishing cruises and recognized the 
need for more complete studies. Although today the acquisition and 
processing of environmental (physical and chemical) data are rapid 
and straight-forward, using STD and autoanalyzer systems and 
shipboard computers, integrated studies are still rare. This overview 
puts the subsequent chapters in this section in the perspective of 
fisheries oceanography and also suggests that although annual stock 
assessments may satisfy management criteria, conservation practices 
will require information on the year-round distributions of juveniles 
as well as adults, multispecies interactions, and rather specific rela- 
tions within the ecosystem. This is a large task, but more emphasis 
on fisheries oceanography studies will accelerate acquisition of the 
required knowledge. 
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6116 Ichthyoplankton. Waldron, K.D. (Northwest and 
Alaska Fisheries Center, Seattle, WA). pp 471-493 of East- 
ern Bering Sea shelf: oceanography and resources. Volumes 
1 and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

Ichthyoplankton studies in the Bering Sea have been con- 
ducted since 1955 by Japanese, Soviet, and United States biologists. 
Comparison and integration of the results of the various surveys is 
difficult because surveys were conducted during different seasons, 
different nets and types of tows were used to collect the samples 
and different areas were surveyed. Sampling effort was unevenly 
distributed seasonally with only 1% expended during winter, about 
9% during fall, 35% during spring, and 55% during summer. Of 
the approximately 300 species of fish that occur as adults in the 
Bering Sea, eggs and/or larvae of about 270 species, divided among 
137 genera in 34 families, might be expected to be present in plank- 
ton samples. Plankton collections made since 1955 contained 60 
species divided among 52 genera in 24 families. Families that oc- 
curred most frequently in the 26 collections studied were Cottidae 
(26), Gadidae (23), Hexagrammidae (23), and Stichaeidae (23). Be- 
cause of differences in seasonal and areal coverage, it is difficult to 
determine which larvae were most abundant. For collections made 
during spring between the Aleutian Islands and about 60°N and 
centered over the continental slope, larvae of pollock (Theragra 
chalcogramma) were much more abundant than any other species 
or genus. 


6117 Halibut ecology. Best, E.A. (International Pacific 
Halibut Commission, Seattle, WA). pp 495-508 of Eastern 
Bering Sea shelf: oceanography and resources. Volumes 1 
and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

A small but important halibut fishery exists in the Bering 
Sea. The distribution of halibut within the area is seasonal and de- 
pendent upon climatic conditions. The fish migrate to deep water 
for spawning during the winter and return to shallow areas for 
summer feeding. The timing and extent of the summer movement 
are controlled by oceanographic conditions. Spawning is known to 
occur between Unimak Island and the Pribilof Islands at depths of 
250 to 550 m and probably occurs at other locations within the 
Bering Sea. All stages of life history forms from larvae to spawning 
adults have been taken. Tagging studies have shown a movement of 
halibut from the Bering Sea into the Gulf of Alaska. A mixing of 
stocks of halibut within the Bering Sea is also suggested. Halibut in 
the commercial landings range from 7 years old and 4.5 kg to over 
30 years old weighing over 100 kg. Commercial landings from the 
southeastern Bering Sea reached a peak of more than 7000 mt in 
1963. Current landings are about 250 mt. Historically management 
of the halibut resource has been the responsibility of the Interna- 
tional Pacific Halibut Commission. Between 1963 and 1976 manage- 
ment was assumed by the International North Pacific Fisheries 
Commission, with recommendation from the International Pacific 
Halibut Commission to the Canadian and United States govern- 
ments. With the advent of the Fisheries Conservation and Manage- 
ment Act of 1976, management responsibility was returned to the 
International Pacific Halibut Commission subject to approval by 
Canada and the United States. 


6118 Distribution, migration, and status of Pacific her- 
ring. Wespestad, V.G. (Northwest and Alaska Fisheries 
Center, Seattle, WA); Barton, L.H. pp 509-525 of Eastern 
Bering Sea shelf: oceanography and resources. Volumes 1 
and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

Pacific herring are an important part of the Bering Sea food 
web and form the basis of a major commercial fishery. Catch 
peaked in the early 1970's at 145,579 mt, and then declined in re- 
sponse to overfishing and poor recruitment. Most herring are har- 
vested in coastal waters during the spawning period, which begins 
in late April/mid-May along the Alaska Peninsula and Bristol Bay 
and progressively later to the north. Spawning occurs at tempera- 
tures of 5 to 12 C and the time of spawning is related to winter 
water temperatures, i.e., early in warm years and late in cold years. 
During spawning, eggs are deposited on vegetation in the intertidal 
zone of shallow bays and rocky headlands. Eggs hatch in two to 





52 ENVIRONMENTAL SCIENCES, AQUATIC 
5201 Basic Studies 


three weeks as planktonic larvae and metamorphose to juveniles 
after six to ten weeks. Little is known of larval and juvenile stages 
in the eastern Bering Sea. Sexual maturity begins at age two, but 
most herring mature at ages three and four. Herring as old as 15 
occur, but very few beyond age 10 are present in commercial 
catches. Age-specific mortalities are unknown but the average in- 
stantaneous natural mortality rate is estimated to be 0.46 to 0.47. 
The rate of growth is generally greater in the Bering Sea than in 
the Gulf of Alaska, but within the Bering Sea growth decreases to 
the north. Herring feed on the predominant larger zooplankton - 
euphausiids and cope-pods. Three major stocks occur in the Bering 
Sea: northwest of the Pribilof Islands, the Gulf of Olyutorski, and 
Cape Navarin. Herring wintering northwest of the Pribilof Islands 
migrate to the Alaska coast in spring and spawn in Bristol Bay and 
between the Yukon and Kuskokwim Rivers. Although some may 
also spawn in the eastern Aleutian Islands, Alaska Peninsula, and 
Norton Sound, herring in these areas may also winter inshore near 
spawning grounds. North of Norton Sound some herring winter in 
brackish lagoons and estuaries. 


6119 Biology of walleye pollock. Smith, G.B. (North- 
west and Alaska Fisheries Center, Seattle, WA). pp 527-551 
of Eastern Bering Sea shelf: oceanography and resources. 
Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Wash- 
ington, DC; Office of Marine Pollution Assessment (1981). 

Walleye pollock, Theragra chalcogramma, occur broadly 
distributed over the eastern Bering Sea outer continental shelf, and 
at their presently estimated population size of five million mt are a 
large source of organic production. Within the food web pollock 
are an important food resource for a wide variety of other fish spe- 
cies, marine mammals, and avifauna. Pollock also represent a major 
source of predation directed toward zooplankton and cannibalistic 
behavior. In addition, trawl fisheries harvest approximately 950,000 
mt of pollock annually. Although the genetic identity of eastern 
Bering Sea pollock is apparently distinct from populations in the 
western Pacific, genetic differentiation observed within the eastern 
Bering Sea is low, and the entire eastern Bering Sea population 
may be regarded as effectively a unit stock. The population is com- 
posed of approximately fifteen year-classes that show differences in 
geographical distribution and behavior based upon age. The overall 
rate of population mortality is high, approximately 51% dying an- 
nually, and age-class abundance is variable between years. Spawn- 
ing occurs predominantly along the southeastern Bering Sea outer 
shelf, just west and northwest of Unimak Island. Migratory move- 
ments that accompany ontogeny include northwest drift and broad 
dispersal by age one. In general, the adult fraction of the popula- 
tion undergoes seasonal movements to deep water in winter, to 
spawning sites in spring, then to the outer and central shelf in 
summer. Two apparent influences of ocean climate, warm or cold 
years, affect the timing and extent of these seasonal changes in geo- 
graphical range. 


6120 Population characteristics and ecology of yellowfin 
sole. Bakkala, R.G. (Northwest and Alaska Fisheries Center, 
Seattle, WA). pp 553-574 of Eastern Bering Sea shelf: 
oceanography and resources. Volumes 1 and 2. Hood, 
D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

Yellowfin sole is a major component of the demersal fish 
community of the eastern Bering Sea continental shelf; in 1975, it 
made up 64% of the total flounder biomass and 23% of the total 
sampled fish biomass. It has been fished commercially on a regular 
annual basis since 1954. Intense exploitation in 1959 to 1962 (when 
1.6 million mt were harvested) was the apparent cause of a severe 
decline in abundance; an estimated virgin exploitable biomass of 1.6 
to 2.0 million mt fell to 0.8 million mt in 1963. The biomass re- 
mained at this lower level through the early 1970's, but since 1972 
it has shown a marked increase and may have reached 1.4 million 
mt in 1978. This increase stems from the recruitment of a series of 
abundant year-classes originating in the years 1966 to 1970. Yellow- 
fin sole migrate seasonally from outer continental shelf and slope 
waters (> 100 m) occupied in winter and early spring to inner shelf 
waters (15 to 75 m), where spawning occurs in summer. Offshore 
migrations by adults in fall and winter are in apparent response to 
the ice cover and cold water temperatures that characterize inner 
and central shelf waters in winter. Unlike the adults, the young 
remain in shallow nearshore nursery areas throughout their first 
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few years of life. They begin to disperse to more offshore waters at 
three to five years of age, and by five to eight years of age they 
occupy much the same waters as older fish. Yellowfin sole grow 
slowly and at eight to nine years of age reach a length of 25 cm. 
Growth declines between ages seven and eight, when a high pro- 
portion of the population reaches sexual maturity. The rapid in- 
crease in mortality after the ninth year is apparently due to spawn- 
ing stress. Climatic variations in the eastern Bering Sea since the 
mid-1960’s have produced some apparent changes in year-class 
abundance and in distributions and migrations of yellowfin sole. 


6121 Trans-shelf movements of Pacific salmon. Straty, 
R.R. (Northwest and Alaska Fisheries Center, Auke Bay, 
AK). pp 575-595 of Eastern Bering Sea shelf: oceanography 
and resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Five species of Pacific salmon are produced in the rivers and 
streams tributary to the Bering Sea shelf. All spend a portion of 
their juvenile and adult lives as residents of the shelf. Although this 
residence is transitory, salmon compose a significant and highly 
variable portion of the total pelagic fish biomass of the shelf. 
Knowledge of the distribution and abundance of salmon on the 
shelf is vital to our future attempts to assess the impact of exploit- 
ing them upon other living components of the shelf and the impact 
of man’s modifying the shelf environment on the salmon resource. 
Both maturing salmon and juvenile salmon are present on the shelf 
from May through September, but their migration routes do not 
overlap appreciably. Juvenile salmon migrate seaward along the 
coast, eventually moving to offshore waters as their size increases. 
Maturing salmon remain in the offshore waters of the shelf until 
they are near their home river systems. The shelf distribution of 
maturing salmon appears similar for all species migrating to rivers 
in the same geographic areas. Chinook salmon are earliest to enter 
the shelf during both spawning and seaward migration; later come 
sockeye, chum, pink, and coho salmon, in that order. Annual and 
seasonal variability in sea temperature and type and abundance of 
food appear to influence the distribution, growth, and, indirectly, 
the survival of salmon while they remain on the shelf. Significant 
gaps exist in our knowledge of the shelf distribution and dynamics 
of Pacific salmon. The greatest contribution to this knowledge can 
accrue from studies conducted between 168°W and the shelf edge 
from 56°N to 66°N. 


6122 Finfish and the environment. Favorite, F.; Lae- 
vastu, T. (Northwest and Alaska Fisheries Center, Seattle, 
WA). pp 597-610 of Eastern Bering Sea shelf: oceanography 
and resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Characteristic features of the eastern Bering Sea shelf eco- 
system are summarized and an annual chronology of monthly mean 
environmental conditions and events as well as distributions and 
spawning areas of halibut, pollock, herring, and yellowfin sole are 
presented for the purpose of providing a synthesis of the foregoing 
chapters of this section and indicating some aspects of the ecosys- 
tem dynamics of the area. The inadequacies of existing information 
on species behavior, multispecies interactions, and environmental 
relations are discussed and a number of specific fisheries oceanog- 
raphy studies are proposed. It is suggested that a more complete 
listing of sequences of resource-environment events be attempted 
and more multidisciplinary studies be conducted. When conditions, 
processes, and interactions are understood, the area should be con- 
sidered as a potential site for shelf-ranching, i.e., selective protec- 
tion, development, and harvesting of specific resources. 


6123 Ecosystem dynamics in the eastern Bering Sea. 
Laevastu, T.; Favorite, F. (Northwest and Alaska Fisheries 
Center, Seattle, WA). pp 611-625 of Eastern Bering Sea 
shelf: oceanography and resources. Volumes 1 and 2. Hood, 
D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

The spatial and temporal dynamic aspects of the marine eco- 
system in the eastern Bering Sea were investigated with the ecosys- 
tem model DYNUMES III. Equilibrium biomasses of major species 
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and ecological groups are presented together with their annual con- 
sumption. The latter represents a major portion of the natural mor- 
tality, which removes a major part of the annual production of bio- 
mass, especially of forage species and faster-growing juveniles of 
other (larger) species. Examples of the dynamics of the biomasses 
of some species, with certain restraints on recruitment variations, 
over a four-year period are also given. Marine mammals, as apex 
predators, remove a considerable part of the fish production and 
the effect of their predation on the marine ecosystem is in many 
respects similar to that of the fishery. Some validation of the results 
of simulation model computations is provided by comparisons with 
survey results, adjusted by catchability factors. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 4018, 4041, 4161, 4162, 4163, 4214, 4215, 
4221, 4497, 4595, 4599, 5445, 5525, 6049, 6085, 6102, 6264, 6278 


6124 (CONF-8003183—, pp vp) Pollutants in river 
sediments of North Rhine Westphalia. Franz, J.; Waldstaedt, 
S. 1981. (in German). NTIS (US Sales Only), PC A99/MF 
A01. 


From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

In the years 1977 to 1979 fine sediments (grain size <= 40 
pm) from the rivers Sieg, Wupper, Ruhr and Lippe as well as the 
river Rhine between Bad Honnef and the Netherland border have 
been taken several times. The heavy metal contents of these sam- 
ples have been determined by X-ray fluorescence analysis. The 
most representative metals found in a river (such as cadmium, chro- 
mium, copper, lead and zinc) are described by their length-profiles. 
They give a picture of the total pollution of the rivers. The main 
points of pollution and their causes are discussed. 


6125 (CONF-8003183—, pp vp) Remobilisation of mer- 
cury and lead from a model sediment. Schulte, A. 1981. (In 
German). NTIS (US Sales Only), PC A99/MF A011. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

The results of the research can be summarized as follows: 
under anaerobic conditions, by redox-potentials of -280 to +180 
mV and sulfate concentrations of culture solution of 25 to 75 mg 
SO,-~/1, within 30 days no organic mercury has been found in the 
modelled flowing system. The remobilisation of the mercury as an 
an organic compound is limited for 4 to 6 days, followed by an 
elimination of the sorption-effect. Lead-acylhalogenides can not be 
expected for thermodynamic reasons. Remobilisation happens as an 
organic compound, mostly combined with the suspended solids. 
The rate of remobilisation reached a value of 0.5% at the 6th day 
and 10.4% at the 16th day in dependence of the input of the heavy 
metals and was dependent of the sulfide content and the flowing 
conditions of the solutions. 


6126 (NP—3900091) Method to calculate diffusion, ag- 
gregation and sedimentation of solids suspended in natural 
flowing bodies of water. Kaeser, F. (Karlsruhe Univ. (T.H.) 
(Germany, F.R.). Fakultaet fuer Bauingenieur- und Vermes- 
sungswesen). 24 Jan 1980. 128p. (In German). NTIS (US 
Sales Only), PC A0O7/MF AOl. Order Number 
DE83900091. 


Thesis. 

The method of calculation describes a model of the transport 
and distribution of particulates suspended in flowing rivers in 
which the erosion and resuspension rate of sediments is small as 
compared with the sedimentation rate. 


6127 (TVA/ONR/WR—82/10) Review of water quality 
data in acid-sensitive watersheds within the Tennessee Valley. 
Meinert, D.L.; Miller, F.A. III; Ruane, R.J.; Olem, H. (Ten- 
nessee Valley Authority, Chattanooga (USA). Office of 
Natural Resources). Mar 1982. 276p. D. Order Number 
DE83900065. 

Portions of document are illegible. 

This report summarizes available pH and alkalinity data col- 
lected since the 1940's for those watersheds within the Tennessee 
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Valley that are sensitive to acidification. Alkalinity and pH data, 
collected since 1965, were examined at 19 STORET water quality 
sampling sites in the Blue Ridge Province of the Tennessee Valley. 
All sites were on very poorly buffered streams at elevations above 
2000 feet MSL and had at least 30 observations collected over a 5- 
year or greater period of record. Of these 19 sampling stations, 
63% and 84% showed decreasing values of pH and alkalinity, re- 
spectively, with time. Additionally, historical data for pH and alka- 
linity, collected in the mid-1940’s, were compared with data col- 
lected in the 1970's at 30 sites on headwater, low-alkalinity streams 
in the Blue Ridge Province. Declines in pH were found at over 
70% of these sites and hydrogen ion concentrations were found to 
have increased an average of 100% at these 30 sites. Alkalinity and 
pH data were also inventoried for water treatment plant intakes in 
the Hiwassee and Little Tennessee watersheds. These data show no 
discernible trends in pH and alkalinity. These higher rainfalls in 
recent years could have played a significant role in the observed 
trends in pH and alkalinity in surface streams. 


6128 Some heavy metal contents of Bering Sea seals. 
Burrell, D.C. (Univ. of Alaska, Fairbanks). pp 339-345 of 
Eastern Bering Sea shelf: oceanography and resources. Vol- 
umes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Washi 

DC; Office of Marine Pollution Assessment (1981). 

The Cd, Cu, Ni, and Zn contents of liver, kidney, and 
muscle tissue of a suite of seal samples taken from the central 
Bering Sea are given. Heavy metals, particularly cadmium, are 
highest in livers and kidneys. Spotted seals have the lowest con- 
tents of heavy metals, and, tentatively, bearded seals the highest. 
However, no clear correlation between the contents of these metals 
and feeding habits or age could be discerned from the data base. 


6129 Organic geochemistry of surficial sediments from 
the eastern Bering Sea. Venkatesan, M.I.; Sandstrom, M.; 
Brenner, S.; Ruth, E.; Bonilla, J.; Kaplan, LR.; Reed, W.E. 
(Univ. of California, Los Angeles). pp 389-409 of Eastern 
Bering Sea shelf: oceanography and resources. Volumes 1 
and 2. Hood, D.W.; Calder, j.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

The distribution and concentration of hydrocarbons in surfi- 
cial sediments from the continental shelf of the eastern Bering Sea 
were determined as part of an environmental survey. Gravimetric 
and gas chromatographic analyses of the aliphatic fractions indicate 
that the hydrocarbons are predominantly allochthonous detritus, 
probably transported by rivers, with minor autochthonous elements. 
Gas chromatographic/mass spectrometric characterization of aro- 
matic fractions indicates that the source of aromatic compounds 
may be pyrolytic. The fact that autochthonous hydrocarbons in the 
sediments from this region noted for its high biological productivity 
are found in relatively small amounts suggests that rapid and effi- 
cient recycling of marine lipids has occurred within the water 
column or at the sediment-water interface. Comparison of hydro- 
carbon distribution patterns of open-shelf sediments with those of 
eelgrass and sediments from Izembek Lagoon indicates that coastal 
lagoons are probably not a major source of hydrocarbons in the 
southeastern Bering Sea sediments. However, carbon isotopic com- 
position of humic acids and protokerogens isolated from the lagoon 
and shelf sediments suggests a possible source relationship. Com- 
parison of data from the Bering Sea region with those from the 
Southern California Bight, known to be petroleum-contaminated, 
clearly shows that the Alaskan sediments are clean and generally 
free of petrogenic material. 


6130 Hydrocarbon gases in near-surface sediment of the 
northern Bering Sea. Kvenvolden, K.A.; Redden, G.D.; 
Thor, D.R.; Nelson, C.H. (Geological Survey, Menlo Park, 
CA). pp 411-424 of Eastern Bering Sea shelf: ee 
and resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Methane, ethane, ethene, propane, propene, n-butane, and 
isobutane are common in bottom sediment of the northern Bering 
Sea. At eight sites the content of methane rapidly increases with 
depth within the first four meters of sediment. These concentration 
gradients and absolute methane concentrations indicate that the in- 
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terstitial water of the near-surface sediment at these sites may be 
gas saturated. These gas-charged sediments may be unstable, creat- 
ing potential geologic hazards and, in certain areas, causing the for- 
mation of seafloor craters. The isotopic compositions of methane at 
four of the sites range from -69 to -80% (6 ™%C/sub PDB/). This 
range of values clearly indicates that the methane derives from mi- 
crobial processes, possibly within the near-surface Pleistocene peat 
deposits that are common throughout the northern Bering Sea. At 
one site in Norton Sound, near-surface sediment is charged with 
CO, accompanied by minor concentrations of hydrocarbons, that is 
seeping from the seafloor. Methane in this gas mixture has an isoto- 
pic composition of -36%, a value that suggests derivation from 
thermal processes at depth in Norton Basin. The presence of sedi- 
ment charged with methane or CO: cannot in general be predicted 
from analyses of surface sediment, which usually contains hydro- 
carbon gases and CO2 at low concentrations. Sampling beneath a 
sediment depth of about 0.5 m is generally required to detect high 
concentrations of gas. Acoustic anomalies detected on high-resolu- 
tion seismic records indicate the presence of gas-charged sediment, 
but gas analyses of sediment samples from areas with these anoma- 
lies do not always confirm that high concentrations of gas are 
there. Conversely, high concentrations of methane are sometimes 
found at sites where no acoustic anomalies are obvious on high-res- 
olution records. 


6131 Distribution of dissolved LMW hydrocarbons in 
Bristol Bay, Alaska: implications for future gas and oil devel- 
opment. Cline, J.D. (Pacific Marine Environmental Lab., Se- 
attle, WA). pp 425-444 of Eastern Bering Sea shelf: ocean- 
ography and resources. Volumes 1 and 2. Hood, D.W.; 
Calder, J.A. (eds.). Washington, DC; Office of Marine Pol- 
lution Assessment (1981). 

In September and October 1975, and again in July 1976, the 
distribution of dissolved low molecular weight hydrocarbons was 
determined in Bristol Bay, Alaska. The concentrations were rela- 
tively low compared to other Alaskan shelf areas and show a sig- 
nificant seasonal signature. Local production of methane is acceler- 
ated in summer as it is for the alkenes. The concentrations of 
ethane and ethene are in linear relation in summer, suggesting a 
common source or perhaps a common organic precursor. The dis- 
tribution of methane is strongly coupled to circulation and, in par- 
ticular, to the location of hydrographic fronts. In contrast, the al- 
kenes appear to be regulated more by biological activity than circu- 
lation. In composition, LMW hydrocarbons arising from a thermo- 
genic source can be readily distinguished from their biological 
equivalents on the basis of the relative concentrations of ethane and 
ethene. Elementary modeling of a line hydrocarbon source suggests 
that hydrocarbon trajectories could be traced for several hundred 
km, assuming a source concentration 100 times above ambient 
levels. Other model scenarios are also considered. 


6132 Material and waste management program, Creston 
Generating Station, Lincoln County, Washington. Loo, 
W.W.; Berthrong, F.M. (TERA Corp., Berkeley, CA). pp 
24p, Paper 13 of Eighty-seventh Northwest Mining Associ- 
ation meeting. Spokane, WA; Northwest Mining Associ- 
ation (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

A definition is given of the proposed approach to be fol- 
lowed to develop a program for the management of solid and liquid 
wastes on the Creston Generating Station (CGS) site as well as 
other materials potentially damaging to the environment. The basic 
concept that will be used consists of the following major elements: 
establishment of a thorough understanding of the baseline environ- 
mental conditions that exist prior to the generation of wastes or 
storage of other potentially damaging materials; characterization of 
the physical and chemical behavior of the materials that will be 
stored or disposed on the CGS site using the actual materials to be 
stored or disposed; operational monitoring to detect changes to the 
environment (primarily groundwater) due to the CGS materials 
storage and disposal before the effects are observed off the CGS 
site; and definition of potential action plans to counter the spread of 
any resulting degradation to offsite areas. It is concluded that the 
best way to establish the physical and chemical behavior of the 
CGS solid wastes and coal and the potential for degradation of the 
groundwater is to develop a program that will use the actual coal 
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and wastes generated by CGS operation. Such an approach will 
enable a determination of the best management scheme for the ma- 
terials and wastes to be stored or disposed on the site. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 4217, 4410, 4463, 4480, 4482, 4498, 4505, 
4508, 4541, 6065, 6089, 6092, 6098, 6099, 6142, 6245 


6133 (ANL—81-85-Pt.3, pp 42-47) Rate of removal of 
natural thorium isotopes from Lake Michigan water. Nelson, 
D.M.; Metta, D.N. Jul 1982. NTIS, PC A0OS/MF A0O1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

The rate of which throium is removed from ocean water has 
been determined using the extent of disequilibrium that exists be- 
tween the radioactive nuclides 7°*U, ?8Ra and 7°*U and their thor- 
ium daughters **Th, ?°Th and *°Th. The method depends upon 
the fact that the precursor isotopes of thorium are relatively soluble 
and are, therefore, present at appreciable concentrations. The thor- 
ium isotopes formed by decay are removed by both radioactive 
decay and sedimentation. The amount of thorium remaining in the 
water is controlled by the balance between these competing proc- 
esses. Since the rate of radioactive decay is known, this balance is a 
direct measure of the rate of removal of sedimentation. The thor- 
ium removal rates can then be used to estimate the rates at which 
the particles, to which the thorium is attached, are removed. Parti- 
cle removal rates can in turn be used to estimate rates of removal 
of plutonium and other pollutants that react with particles. The 
utility of this method was tested in Lake Michigan. The removal 
half-times for plutonium above and below the thermocline are esti- 
mated to be 20 and 250 days, respectively, during the late summer 
period, the time of sampling. These plutonium removal rates are 
not inconsistent with any of the observations in Lake Michigan 
over the past decade. (RJC) 


6134 (ANL—81-85-Pt.3, pp 53-56) Observations on the 
behavior of americium in natural waters. Orlandini, K.A. Jul 
1982. NTIS, PC A05/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

This report describes the geochemical behavior of americium 
under different sets of limnological conditions in north, temperate 
zone surface waters. The data gathered during the study indicate 
that the factors controlling americium concentration in fresh waters 
include uptake by suspended particulate matter and solubilization 
because of dissolved organic carbon. (RJC) 


6135 (DOE/EV/00703—4) Mid-Pacific Research Labo- 
ratory. Annual report, 1 October 1980-30 September 1981. 
Colin, P.L.; Harrison, J.T. III. (Hawaii Univ., Honolulu 
(USA). Office of Research Administration). Feb 1982. Con- 
tract AC08-76EV00703. 37p. NTIS, PC A03/MF AOI1. 
Order Number DE83002439. 

The sediments of the Enewetak lagoon are the repository for 
the majority of residual radionuclides from the weapons testing 
program. The objective was to evaluate the biological and physical- 
chemical processes in the sediment bottom communities. Research 
has focused on features of the environment which reflect biological 
influence as opposed to direct studies of the constituent organisms. 
(ACR) 


6136 (IAEA-R—2223-F) Tritium assay in hydrogen gas 
by proportional counter with magnetic tape recording. Final 
report for the period 1 December 1979 - 15 February 1982. 
Grabczak, J. (International Atomic Energy Agency, Vienna 
(Austria)). Mar 1982. 36p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82702944. 

Analytical procedure is discussed concerning routine tritium 
activity determination in water samples based on hydrogen produc- 
tion from the water sample and radioactivity measurement by gas 
proportional counting. The method was found to be fully compara- 
ble to the widely adopted technique of liquid scintillation counting 
with electrolytic enrichment. 
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6137 Formation of freshwater Fe-Mn coatings on gravel 
and the behavior of Co, Sr, and *°’Cs in a small water- 
shed. Cerling, T.E.; Turner, R.R. (Oak Ridge National Lab., 
TN). Geochimica et Cosmochimica Acta; 46: No. 8, 1333- 
1343(Aug 1982). Contract W-7405-ENG-26. 

Iron and manganese oxide coatings are actively forming on 
stream substrates in the White Oak Creek watershed in East Ten- 
nessee. Although oxidizing conditions are required for Fe-Mn oxide 
precipitation, coatings accumulate only if dissolved iron and manga- 
nese exceed 50 pg/L. Below this, coatings are lost by abrasion as 
fast as or faster than they form. Annual rates of formation of 3 mg/ 
g on substrate (gravel) were observed. Manganese is dissolved from 
coatings between Eh values of 100 to 300 mV and below 1 mg/L 
dissolved O2 at pH 6.5 to 7.5. Iron oxides can be precipitated under 
these conditions. Uncontaminated gravels with oxide coatings 
(composed of illite, quartz, and feldspar) adsorbed radionuclides 
rapidly from water below MPC (Maximum Permissible Concentra- 
tion) levels. Contaminated gravels placed in uncontaminated waters 
lost ®Co by abrasion in oxidizing conditions and by dissolution of 
manganese coatings in reducing conditions. Exchangeable °°Sr was 
completely lost after one month whereas nonexchangeable Sr was 
lost more slowly; '*7Cs was totally retained by the gravels. Gravels 
such as these can be used to monitor the radionuclide content of 
water in the environment. 


6138 (SAND—82-0664-Vol.2-App.-Pt.2, pp 393-406) 
Environmental modeling. Marietta, M.G. (Sandia National 
Labs., Albuquerque, NM); Hertel, E.S.; Jackson, D.W.; 
Robinson, A.R.; Weatherly, G.L. Jul 1982. NTIS, PC A99/ 
MF AOl. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Programmatic objectives for developing a model of radionu- 
clide migration from subseabed disposal of low-level radioactive 
wastes are discussed: Progress is reported and projections given. 
(PSB) 


6139 (SAND—82-0664-Vol.2-App.-Pt.2, pp 506-509) 
Biology of the central North Pacific. Hessler, R.R.; Ingram, 
C.L. (Scripps Institution of Oceanography, La Jolla, CA). 
Jul 1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

A brief summary of knowledge gained on radionuclide kinet- 
ics and migration through aquatic organisms is given. Polonium 210 
and lead 210 concentrations in amphipods are reviewed. (PSB) 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 4028, 4240, 4384, 4445, 4462, 4475, 4476, 
4477, 4480, 4481, 4482, 4483, 4484, 4485, 4488, 4489, 5710, 6278, 6297 


6140 (CONF-8003183—, pp vp) Sludge removal from 
flat lakes - investigation with a view to sludge uses. Buysch, 
H.P. 1981. (In German). NTIS (US Sales Only), PC A99/ 
MF AO1. 

From 13. meeting on energy consumption in sewage treat- 
ment plants and low-pollution treatment and disposal of sewage 
sludge and waste; Essen, F.R. Germany (5 Mar 1980). 

In the flat lakes of the left 'Niederrhein’ there are sediment 
layers of 0.5 to 1 m depth and water depth of 0.5 to 1.0 m. Due to 
the convection - and circulation drift there is a frequent changing 
of the water. Forced by this reaction, the biological activity be- 
tween sediment and water increases. The oxygen content is influ- 
enced by that. Often parts of the flat lakes are already silted up. 
The aims of the activities to get the sludge out of the lakes are: 1. 
the improvement of the oxygen content, 2. the creation of storm- 
water basins and 3. the improvement of the landscape by recultiva- 
tion of the natural water areas. Methods of investigations and their 
results, standards of toxic matters content and experiences of steps 
to get the sludge out of the water will be demonstrated as well as 
the dimensioning of the rinsing fields. 
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6141 (NUREG/CP—0028-Vol.1, pp 173-188) Applica- 
tion of ecological mapping. Sherk, J.A. (Dept. of Interior, 
Washington, DC). Sep 1982. NTIS, PC A12/MF A0i - 
GPO $7.50. 

From Symposium on low-level waste disposal: site suitability 
requirements; Arlington, VA, USA (8 Dec 1981). 

The US Fish and Wildlife Service has initiated the produc- 
tion of a comprehensive ecological inventory map series for use as 
a major new planning tool. Important species data along with spe- 
cial land use designations are displayed on 1:250,000 scale topo- 
graphic base maps. Sets of maps have been published for the Atlan- 
tic and Pacific coastal areas of the United States. Preparation of a 
map set for the Gulf of Mexico is underway at the present time. 
Potential application of ecological inventory map series information 
to a typical land disposal facility could occur during the narrowing 
of the number of possible disposal sites, the design of potential dis- 
posal site studies of ecological resources, the preparation of the en- 
vironmental report, and the regulatory review of license applica- 
tions. 3 figures, 3 tables. 


6142 (SAND—82-0664-Vol.2-App.-Pt.2, pp 512-533) 
Deep-sea scavenging amphipods: an in situ marking method. 
Smith-Zaninovich, C.R.; Present, T.M.C. Gar tnean tee 
tion of Oceanography, La Jolla, CA). Jul 198 S, PC 
A99/MF A0O1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Seven vital stains selected from the literature were tested for 
use in population studies of abyssal scavenging amphipods. Labora- 
tory and field experiments with one sub-littoral and five deep-sea 
species of amphipods indicate that the stain Fast Green FCF, when 
administered through food is an appropriate marking agent in terms 
of (1) label visibility, (2) labeling efficiency, and (3) physiological 
benignity for time scales up to four weeks. Based on laboratory ex- 
periments, Nile Blue A also proves to be an acceptable feeding 
label for scavenging amphipods on time scales of one week. Field 
labeling of abyssal amphipods with Fast Green FCF-stained bait 
demonstrates that feeding stains may be readily used as in situ 
marking agents for studies of scavengers in remote environments. 


6143 (SAND—82-0664-Vol. oa. -Pt.2, pp 535-558) 
Feeding activity and energetics in Orchomene n. 

summary. Present, T.M.C.; Smith-Zaninovich, C. (Scripps 
Institution of Oceanography, La Jolla, CA). Jul 1982. 
NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Feeding activity patterns, gut clearance times, and prelimi- 
nary estimates of ingestion and egestion rates are presented for Or- 
chomene n. sp. maintained in experimental chambers and aquaria. 
(PSB) 


5206 Regulations 


REFER ALSO TO CITATION(S) 4025, 6077, 6257 


6144 (DOE/EP—0061-Vol.3B) Environmental 
ance Guide. Guidance manual for Department of Energy com- 
pliance with the Clean Water Act: National Pollutant Dis- 
charge Elimination System (NPDES). (Oak Ridge National 
Lab., TN (USA)). Jul 1982. Contract W.7405-ENG.26. 
108p. NTIS (US Sales Only). Order Number DE83002499. 
This manual provides general guidance for Department of 
Energy (DOE) officials for complying with Sect. 402 of the Clean 
Water Act (CWA) of 1977 and amendments. Section 402 authorizes 
the US Environmental Protection Agency (EPA) or states with 
EPA approved programs to issue National Pollutant Discharge 
Elimination System (NPDES) permits for the direct discharge of 
waste from a point source into waters of the United States. Al- 
though the nature of a project dictates the exact information re- 
quirements, every project has similar information requirements on 
the environmental setting, type of discharge(s), characterization of 
effluent, and description of operations and wastewater treatment. 
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Additional information requirements for projects with ocean dis- 
charges, thermal discharges, and cooling water intakes are dis- 
cussed. Guidance is provided in this manual on general methods for 
collecting, analyzing, and presenting information for an NPDES 
permit application. The NPDES program interacts with many sec- 
tions of the CWA; therefore, background material on pertinent 
areas such as effluent limitations, water quality standards, toxic sub- 
stances, and nonpoint source pollutants is included in this manual. 
Modifications, variances, and extensions applicable to NPDES per- 
mits are also discussed. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 4296, 4382, 4497, 5296, 5305, 5360, 6085 


6145 (BNL—31935) Industry initiatives in impact miti- 
gation. Metz, W.C. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1982. Contract AC02-76CH00016. 2Ip. 
(CONF-820885—1). NTIS, PC A02/MF AOl. Order 
Number DE83001315. 

From Symposium on social, economic, and cultural impacts 
of neutral resource development; Anchorage, AK, USA (25 Aug 
1982). 

. The author concludes that mitigation is the focus of conflict- 
ing opinions regarding responsibility, strategy, and effort. There are 
no hard, fast, or tried and true rules for company involvement in 
mitigation efforts. Each mitigation effort must be tailored and nego- 
tiated to match the unique characteristics of individual projects and 
circumstances of specific locales. Companies must assume financial 
responsibility for the temporary impacts and area needs created by 
their projects. They must also offer financial and technical assist- 
ance to impact areas, not just the host political jurisdiction, when 
local, state, federal, and special fund sources of revenue or techni- 
cal assistance are not available or insufficient. But, local, state, and 
federal governments must also recognize their responsibilities and 
make adjustments in tax jurisdiction boundaries and disbursement 
formulas so that impacted areas are properly defined and receive an 
adequate share of lease, royalty, severance tax, permit fee, special 
use and service charges, and sales tax payments. Laws need to 
allow innovative uses of tax pre-payments, housing mortgage 
bonds, changeable debt and bounding limits, industrial loans with 
delayed prepayment, and revised revenue assistance formulas. En- 
abling legislation is required in most states to allow impact areas to 
negotiate the mitigation efforts. A review of 7 types of mitigation 
effort is presented: transportation; housing; public utilities; health, 
public safety and recreation; miscellaneous; and company-communi- 
ty interaction. (PBS) 


6146 (EPRI-CS—2627-Vol.2) Engineering evaluation of 
projected solid-waste-disposal practices. Volume 2. Case stud- 
ies. Final report. Hayward, J.C.; Rothfuss, E.H. Jr.; Flick, 
W.J.; Hawk, T.S.; Quay, J.A. (Baker (Michael), Jr., Inc., 
Beaver, PA (USA)). Sep 1982. 308p. NTIS, PC Al4/MF 
A01. Order Number DE83900629. 

Portions of document are illegible. 

The objective of this study was to present estimates of the 
cost impacts of the Resource Conservation and Recovery Act 
(RCRA) for hazardous and non-hazardous large volume waste clas- 
sification scenarios on eight power plants. Seven of the power 
plants were chosen to represent the range of waste management 
technologies and disposal site conditions existing in the United 
States today. The eighth site was a fictitious site used to further 
evaluate the feasibility of ocean disposal of large volume utility 
wastes. For each site, the professional design team acted in the role 
of a consultant retained by the utility to bring its waste disposal 
program into complete compliance with RCRA. First, a conceptual 
design was developed for each scenario. Then, cost estimates were 
developed for both scenarios, as well as for current operations. The 
cost estimates for current operations were performed in order to 
show the base cases necessary to determine RCRA's cost impacts. 
The cost estimates included site development (capital) costs, O & M 
costs, closure costs, and post-closure costs. These costs were then 
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levelized and converted to unit costs (dollars per ton of waste dis- 
posed). These eight case studies in Volume 2 provided the basis for 
the calculation of RCRA’s impact on the national population of 
coal-burning power plants, which was presented in Volume 1. 


6147 Decentralized energy. Craig, P.P.; Levine, M.D. 
(eds.). Boulder, CO; Westview Press, Inc. (1982). 167p. 
(CONF-800111—Pt.1). Westview Press, Inc., 5500 Central 
Ave., Boulder, CO 80301 $18.50. 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

In an effort to develop energy systems capable of expanding 
human freedom and individualization, this symposium focuses on 
institutional issues relating to centralization of energy supply and 
use. Although an integrated view was not attained, new concepts 
are presented which when fully developed will address the social 
issues relating to energy. (PSB) 


6148 Dueling the devil in the energy wars. Gerlach, 
L.P. pp 79-105 of Decentralized energy. Craig, P.P.; 
Levine, M.D. (eds.). Boulder, CO; Westview Press, Inc. 
(1982). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

In debating whether the hard or soft path for energy sup- 
plies should be chosen in the US, the author addresses the question 
of societal cost caused by combining rather than opposing central- 
ized and decentralized projects, programs, strategies and objectives 
within the energy field. His conclusion is that the conflict between 
approaches to energy is not nearly so great as the apparent conflict 
within many cultures over matters of direct bearing to everyday 
life. Inconsistencies within cultures are routine. Gerlach presents 
one case of a primitive society shuttling between two cultures and 
living comfortably with the mores of both. People are pragmatic, 
and will use whatever tools are available to achieve their desired 
ends. Gerlach’s conclusion is that energy is not likely to lead to ir- 
reconcilable choices between decentralized and centralized energy 
futures. Rather, both futures appear capable of coexisting, although 
not without conflict and disharmony among them. But the conflict 
appears to be one consistent with the resiliencies of society. 


6149 Building an equitable solar future: a primer on how 
not to bungle the energy transition. Ferrey, S. pp 109-137 of 
Decentralized energy. Craig, P.P.; Levine, M.D. (eds.). 
Boulder, CO; Westview Press, Inc. (1982). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

The author addresses a wide range of policy and institutional 
issues affecting the commercialization of renewable energy systems. 
His paper is suggestive of action programs while recognizing clear- 
ly the inherent conflicts among diverse social and energy related 
goals. He is supportive of renewable energy, and perceives the real 
world difficulties of implementing solar energy systems. The paper 
uses a great deal of data to illustrate such issues as possible biases 
against the poor and against renters of policies to promote renew- 
able energy; physical limitations of solar energy in urban areas; in- 
equities of property taxes with respect to solar; and numerous other 
complex interactions among renewable energy systems, urban areas, 
electric utilities, and existing and evolving institutions. Ferrey sees 
these facets of the economic and social environment as elements of 
a mosaic that can be built in harmony with decentralized energy 
systems. But one has the sense that this harmony will not be at- 
tained early. 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 4065, 5296 
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6150 (EPRI-EL—2572) Proceedings: 1981 PCB semi- 
nar. Addis, G.; Marks, J. (eds.). (Electric Power Research 
Inst., Palo Alto, CA (USA)). Sep 1982. 296p. (CONF- 
811260—). NTIS, PC A13/MF AOl. Order Number 
DE82906457. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Portions of document are illegible. 

The EPRI PCB seminar, held in Dallas, Texas, on Decem- 
ber 1 to 3, 1981, was the first comprehensive seminar covering PCB 
problems and solutions of interest to the electric utilities. The pur- 
pose of the meeting, attended by 300 participants, was to present 
emerging technologies and ideas for PCB analysis and removal. 
The major areas covered were: background and history of the 
problem, analytic techniques, spill cleanup, destruction of askarels, 
treatment of capacitors, and decontamination of oil. Both EPRI- 
sponsored and independently developed projects are included. In 
addition to the ongoing research on new technologies, some presen- 
tations cover processes ready or almost ready for commercializa- 
tion. Supplementing the proceedings, a videotape of author inter- 
views was prepared and is available for purchase from EPRI (415/ 
855-2286). 


6151 (EPRI-EL—2572, pp 1.39-1.45) US capacity to 
replace oils and capacitors and to destroy PCBs. Norton, E. 
(Electric Power Research Inst., Palo Alto, CA). Sep 1982. 
NTIS, PC A13/MF AO1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Survey information on the economics of replacement for 
transformers and capacitors is reviewed. The amounts of electrical 
equipment and PCB concentrations are compared in an attempt to 
assess new data accuracy. (DLS) 


6152 (EPRI-EL—2572, pp 1.47-1.52) EPRI PCB pro- 
gram. Addis, G. (Electric Power Research Inst., Palo Alto, 
CA). Sep 1982. NTIS, PC A13/MF A0O1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

The Electric Power Research Institute reports on current 
problems with PCBs. New methods of detection and chemical an- 
laysis are discussed, along with disposal technologies and health ef- 
fects. Technical reports on PCBs from EPRI are updated. 


6153 (EPRI-EL—2572, pp 4.5-4.9) Ocean incineration. 
Campbell, J.E. Sep 1982. NTIS, PC A13/MF AO. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Methods of PCB disposal taking place on a tanker ship at sea 
are compared with land incineration methods. Environmental dis- 
charge restrictions are assessed. 


6154 (EPRI-EL—2572, pp 4.11-4.13) Molten salt de- 
struction of PCBs. Johanson, J. Sep 1982. NTIS, PC A13/ 
MF AOl. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

The application of molten salt technology for destruction of 
hazardous wastes such as PCB is being demonstrated at Rockwell 
International. The Molten Salt Destruction (MSD) process is based 
upon the submerged injection of combustible waste and air into a 
sodium carbonate molten salt mixture at 800 to 1000°C. The salt, 
which neutralizes acidic pollutant gases, is stable, nontoxic, inex- 
pensive, and an excellent heat transfer media. Bench-scale and pilot- 
scale test results of the MSD process applied to HCB, a simulant of 
PCB, are described. Waste destruction removal efficiencies (DRE) 
exceeded minimum RCRA requirements for all design test condi- 
tions. Results for DRE ranged from more than seven 9s to more 
than eleven 9s. 


6155 (EPRI-EL—2572, pp 5.1-5.3) Capacitor rupture 
and incipient failure detection. Tackaberry, R. Sep 1982. 
NTIS, PC A13/MF AOl. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Capacitors manufactured prior to the ban on the use of 
PCBs and now in service are a problem. Upon removal they re- 
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quire proper disposal, and, should they rupture in service, they 
present a spill clean-up situation as well. Researchers have estiamt- 
ed that there are approximately 2,800,000 such units in service. 
EPRI has a project underway to develop instrumentation that is 
most suitable for detecting incipient failure and/or the approach of 
the end of service life for capacitors in service. In the phase I effort 
the objective is to assemble all possible instruments that will be ef- 
fective in measuring capacitor characteristics, including tempera- 
ture, corona, capacitance, resistance, leakage, and physical dimen- 
sions. Each will be tested, modified as necessary, and calibrated in 
preparation for an extensive field evaluation of tests on 1200 capaci- 
tors on two utility systems. Following field tests and data collec- 
tion, the various instruments will be evaluated, singly and collec- 
tively, as to the contribution of each instrument to predict failures, 
their simplicity of operation and performance reliability, first cost 
and operating and maintenance costs, and convenience and safety in 
use. Finally, a conceptual design will be developed for a composite 
instrument for ultimate field use. 


(EPRI-EL—2572, pp 5.13-5. = A ge protec- 
tive schemes investigated by Northeast U 


L.R. (Northeast Utilities Service Co., Berlin CT) CT). Sep 1982. 
NTIS, PC A13/MF AO1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Northeast Utilities provides an overview on waste storage 
protection of capacitors. The protective schemes were evaluated in 
their effectiveness in preventing or minimizing tank ruptures. 


6157 (EPRI-EL—2572, Pp 6.1-6.12) a = 
of PCBs between transformer oil and transformer solid 


rials, Ro, B.; Thompson, M.A. Sep 1982. NTIS, PC Al3/ 
MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Determinations of adsorption and desorption characteristics 
in equilibrium relationships of PCB's in insulating oils and solid in- 
sulating materials were examined. Mathematical models of equilibri- 
um (rate) were established, and then applied to typical transform- 
ers. 


6158 (EPRI-EL—2572, pp 6.17-6. 20) PCB removal 
from transf 


ormer oil. Iaconianni, F.J.; Saggiomo, A-J.; 
Osborn, S.W. (Franklin Research Center, Philadelphia, PA). 
Sep 1982. NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Processes involving the chemical separations of PCB con- 
taminated transformers from transformer oil (insulating oils) were 
evaluated for efficiency. This program attempts to lower PCB con- 
centrations below current acceptability limits of 50 ppM, and then 
test transformer fluid reusability. 


6159 (EPRI-EL—2572, pp 6.21-6.33) PCB removal 
process development: distillation. Mink, W.H.; Longanbach, 
J.R.; Smith, R.K.; Carlton, H.E. Sep 1982. NTIS, PC Al13/ 
MF AOl. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

PCB separation techniques were tested in an attempt to re- 
cycle PCB contaminated hydraulic oils. The techniques may be ap- 
plied to reduce storage costs and reduce the risks of leaks and spills 
of PCB's. 


6160 (EPRI-EL—2572, pp 6.35-6.47) Removal of PCB 
from transformer oil. Rouse, T.O. Sep 1982. NTIS, PC A13/ 
MF AOl. 


From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Processes most effective in providing reusable transformer 
oils with low PCB concentrations were evaluated. Processes are 
evaluated by EPA. Other considerations include the processes to 
operate on-site or on-unit to minimize transporting large volumes of 
oils containing PCB's. 
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6161 (EPRI-EL—2572, pp 7.1-7.10) Chemical decompo- 
sition of PCB's in transformer fluids: the Acurex Process. 
Miille, G.J. Sep 1982. NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Three general methods for PCB disposal exist today: landfill- 
ing, incineration, and chemical detoxification. Public opposition has 
caused close scrutiny of PCB disposal with primary concern for 
public exposure and surety of PCB destruction. This report presents 
the various methods of PCB destruction and highlights the Acurex 
Waste Technologies, Inc. process. 


6162 (2PRI-EL—2572, pp 7.19-7.21) Philadelphia solu- 
tion to a national problem. Garland, J.J. Sep 1982. NTIS, 
PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

PCB destruction process were carried out in a newly de- 
signed construction facility by the Franklin Institute Research Lab- 
oratories and Philadelphia Electric Company. The facility was de- 
signed to implement a reagent developed by FIRL. 


6163 (EPRI-EL—2572, pp 7.24-7.30) Rapid cleansing 
of PCBs from transformer windings. Tappa, G.; Olmsted, J. 
Sep 1982. NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Described are problems of PCB-contamination during clean- 
ing of transformer core and coil assembly. Design plans and per- 
formance evaluations are included for the zero/PC/Forty portable 
unit used in transformer cleaning and retrofilling. (DLS) 


6164 (EPRI-EL—2572, pp 7.31-7.42) Experiences in 
high efficiency utility boiler incineration of PCBs. Renfro, 
W.C. Sep 1982. NTIS, PC A13/MF AO1. 


From Electric Power Research Institute seminar on PCB; 


Dallas, TX, USA (1 Dec 1981). 

Described are the experiences of Northeast Utilities in meet- 
ing pollution regulatory requirements, surmounting local public op- 
position, and finally burning PCB-contaminated waste mineral oil 
from distribution and substation transformers. Cost-benefit and envi- 
ronmental considerations for the use of qualified power plant boil- 
ers for the incineration of PCB-contaminated wastes. (DLS) 


6165 (EPRI-EL—2572, pp 7.43-7.45) Field operation of 
PPM, Inc., mobile unit for decontamination of PCB contami- 
nated oils. Centofanti, L. (Southeastern Technologies, Inc., 
Atlanta, GA). Sep 1982. NTIS, PC A13/MF A0Oi. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Field tests by a mobile unit using a variety of separation 
processes were evaluated. Technological and economic assessments 
are provided. 


6166 (UWRL/P—81/04) Energy siting in Utah: a pro- 
gramming model. Snyder, D.L.; Keith, J.E.; Glover, T.F.; 
Wooldridge, G.L. (Utah State Univ., Logan (USA). Utah 
Water Research Lab.). Jun 1981. 62p. NTIS, PC A04/MF 
A01. Order Number DE82905347. 

Portions of document are illegible. 

Using a conceptual model of a multiple-product firm, the 
necessary conditions for an optimal input and output allocation 
were determined for a region constrained by resource availabilities 
and/or policy constraints. A linear-programing model was devel- 
oped to determine the optimal allocation of water between agricul- 
tural and coal-fired electrical generating entities as well as the trade 
offs which could occur if electrical generation were increased. 
Other areas of potential trade offs such as coal source restrictions 
and air quality regulations were also examined. Coal mining and 
transportation costs were included as were SO2, NO/sub x/, and 
particulate emission rates on a coal and plant basis. Few trade-offs 
between electrical power generation and irrigated agriculture were 
noted. However, substantial changes within the energy sector were 
discovered as coal capacities and air-quality standards were 
changed. Net revenues declined sharply as air costs after and/or 
pollution and coal-capacity restrictions were imposed and/or in- 
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creased. It was determined that substantial changes in regional eco- 
nomic activity occurred as a result of these restrictions on develop- 
ment. 


6167 Decentralized renewables: the environmental di- 
mension. Holdren, J.P. pp 33-54 of Decentralized energy. 
Craig, P.P.; Levine, M.D. (eds.). Boulder, CO; Westview 
Press, Inc. (1982). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

The author argues that environmental issues are no longer 
peripheral to energy decision making, but are rapidly becoming the 
key factors determining which technologies will prove socially ac- 
ceptable. The nub of the matter is the rapidly growing recognition 
that externality costs can be large. These externalities include direct 
pollution effects, but also include the costs of uncertainty associated 
with large systems that may be put out of action by accident or 
other events. The paper offers no answers, but presents a typology 
for systematically thinking about environmental externalities in a 
period of rapidly growing complexity of energy systems. The line 
of reasoning suggests that there may be many situations where de- 
centralized technologies are substantially cheaper to the society 
than centralized ones, especially when the full set of social costs is 
taken into account. 


6168 Comparative analysis of decentralized energy stud- 
ies. Hyman, B.; Hores, C. pp 55-76 of Decentralized energy. 
Craig, P.P.; Levine, M.D. (eds.). Boulder, CO; Westview 
Press, Inc. (1982). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (3 Jan 
1980). 

This paper compares approaches taken in several recently 
completed studies of decentralized energy, including an on-site 
solar energy system, a distributed energy system for California, de- 
centralized electricity generation in Washington State, and a renew- 
able energy strategy in Franklin County, Massachusetts. These rep- 
resent county, state, and national scope. Methodology for each 
study is examined as well as the current implementation status of 
each study. Conclusions drawn from the studies offer promising 
techniques for future studies. (PSB) 


5303 Environmental Impact Statements 
REFER ALSO TO CITATION(S) 4244 


6169 (EPA—450/3-80-035b) Metal-coil surface-coating 
industry: background information for promulgated standards. 
Goodwin, D.R. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Emission Standards and 
Engineering Div.). Oct 1982. 19p. NTIS, PC A02/MF AO1. 
Order Number DE83900199. 

On January 5, 1981, the US Environmental Protection 
Agency (EPA) proposed standards of performance for metal coil 
surface coating operations (45 FR 1102) under authority of Section 
III of the Clean Air Act. Public comments were requested on the 
proposal in the Federal Register. There were seven commenters, 
composed mainly of coil coaters and coating manufacturers. Also 
commenting were the Ohio Environmental Protection Agency and 
the US Department of the Interior. Two presentations were made 
at the public hearing on February 4, 1981. The comments that were 
submitted, along with responses to these comments, are summarized 
in this document. The summary of comments and responses serves 
as the basis for the revisions made to the standards between propos- 
al and promulgation. 
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STUDIES 

5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 6111 
5502 Biochemistry 


6170 (BARC—1139) Complex formation of transferrin 
with tetravalent plutonium and cerium. Subramanian, M.S.; 
Oommen, I.K. (Bhabha Atomic Research Centre, Bombay 
(India)). 1981. 23p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE83900418. 

Portions of document are illegible. 

Gel filtration experiments with 75°Pu labelled in vitro bovine 
serum showed that the metal ion is bound to the transferrin of the 
serum proteins as in the case of iron labelled serum. This was con- 
firmed by polyacrylamide gel electrophoresis. The ovotransferrin 
prepared from chicken egg white which was devoid of hemopexin 
contaminant was found to complex both tetravalent plutonium and 
cerium giving visible absorption peaks at 365 and 435 nm respec- 
tively. The binding capacity of ovotransferrin with tetravalent plu- 
tonium and cerium, determined by spectrophotometric titration in- 
dicates that two metal ions are bound to each protein molecule as 
in the case of iron. The average molecular weight computed from 
this binding capacity measurements was found to be 71,000 to 
75,000. The number of protons liberated for each metal ion bound 
was found to be three as in the case of iron. 


6171 (INIS-mf—7174, pp vp) Immunochemistry of p19 
- and p27 structural proteins of the bird retroviruses. Souza, 
J.M.M. de; Higuchi, T. (Sao Paulo Univ. (Brazil). Inst. de 
— 1980. (In Portuguese). Dep. NTIS (US Sales 


y). 
From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6172 (INIS-mf—7174, pp vp) Glycoprotein secretion in 
the pars neuralis of the pituitary gland of rats. Guaraldo, 
S.P.; Haddad, A.; Pelletier, G.; Brasileiro, I.L.G.; Marchi, 
F. (Sao Paulo Univ., Ribeirao Preto (Brazil). Escola de Me- 
dicina). 1980. Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 


colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6173 (INIS-mf—7174, pp vp) Radioautographic study 

of the role of the tubular intracisternal material in the protein 

synthesis of the toad intermedial pars. Lachat, J.J.; Goncal- 

ves, R.P. (Sao Paulo Univ., Ribeirao Preto (Brazil). Escola 

e a 1980. (In Portuguese). Dep. NTIS (US Sales 
y). 


From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6174 (INIS-mf—7174, pp vp) Some aspects of ‘in vitro’ 
protein synthesis in D. melanogaster imaginal disks. Pelle- 
grini, S. (Rio de Janeiro Univ. (Brazil). Inst. de Biologia); 
Abdelhay, E.; Sarpa, M.; Miranda, M. (Rio de Janeiro Univ. 
(Brazil). Inst. de Biofisica). 1980. (In Portuguese). Dep. 
NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6175 (INIS-mf—7174, pp vp) Skeletal muscle protein in 
aging rats. 1. DNA, RNA and protein ‘in vitro’ studies with 
crude ribosomes. Young, V.R.; Burini, R.C.; Moreira, M.; 
Wei, I.; Pluskal, M. (Massachusetts Inst. of Tech., Cam- 
bridge (USA); UNESP, Botucatu (Brazil). Faculdade de 
Medicina). 1980. Dep. NTIS (US Sales Only). 
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From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6176 (INIS-mf—7174, pp vp) Skeletal muscle protein 
synthesis in aging rats. 2. An improvement of an assay for ‘in 
vitro’ studies with salt-washed ribosomes and salt-wash. Wei, 
L; Burini, R.C.; Pluskal, M.; Young, V.R. (Massachusetts 
Inst. of Tech., Cambridge =a UNESP, Botucatu 
(Brazil). Faculdade de Medicina). 1980. Dep. NTIS (US 
Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6177 (INIS-mf—7174, pp vp) Skeletal muscle protein 
synthesis in aging rats. 3. In vitro studies with salt-washed ri- 
bosomes. Burini, R.C.; Wei, 1; Pluskal, M.; Y VR. 
(Massachusetts Inst. of Tech., Cambridge (USA); P, 
Botucatu (Brazil). Faculdade de Medicina). 1980. Dep. 
NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6178 Conformation of the progesterone side chain: reso- 
lution of the apparent conflict between X-ray data and force- 
field calculations using MM2. Profeta, S. Jr.; ; Kollman, P. AL; 

Wolff, M.E. (Univ. of California, San Francisco). Journal of 
the American Chemical Society; 104: No. 13, 3745-3747(30 
Jun 1982). Contract W-7405-ENG-48. 

This communication shows that the apparent discrepancy of 
0° to -46° for the value for tau (the C(16)-C(17)-C(20)-O(20) tor- 
sional angle) calculated from X-ray data and force-field calcula- 
tions, is due to the use of an inadequate force-field model and that 
the putative discrepancies are not observed when energy refinement 
using MM2CDC is employed. As part of the studies of steroid 
structure, force-field calculations on a number of corticosteroids 
were determined, as well as calculations on models for the steroid 
D ring. For compounds without a 168 substituent the minimum- 
energy tau values range from -4° to -20°, with generally small devi- 
ations from the crystal values. It was determined that no conflict 
between X-ray structural data and state of the art force-field calcu- 
lations exists. The preponderance of tau = -20° conformations for 
progesterone and the tendency for 168 substitution to stabilize the 
tau = -120° conformation were found in both crystal and calculat- 
ed structures. Moreover, both CD and dipole moment results show 
that the tau = -20 and -120° conformers are sufficiently close in 
energy to be significantly populated in solution, and presumably of 
“potential” importance in drug-receptor interactions. The barrier 
between tau = -20 and -120° is small (2.5 kcal/mol) and that be- 
tween tau = -180 and -20° is somewhat larger (5 kcal/mol); howev- 
er, both barriers can be traversed rapidly. 


5503 Cytology 
REFER ALSO TO CITATION(S) 6188 


6179 (BNL—32024) Reactions connecting 

with oxy radical production, lipid peroxidation, and 

city. Borg, D.C.; Schaich, K.M. (Brookhaven National Lab., 
Upton, NY (USA)). 1982. Contract AC02-76CH00016. 8p. 
(CONF-821032—4). NTIS, PC A02/MF AOl. Order 
Number DE83002220. 

From 3. international conference on superoxide and superox- 
ide dismutase; Ellenville, NY, USA (3 Oct 1982). 

Portions of document are illegible. 

A comprehensive scheme of autoxidative cytotoxicity is pre- 
sented. Clarification of the direct reactions of O2~ and HzO with 
lipids and new evidence for copper-dependent catalysis of OH pro- 
duction is taken into account. The question is raised as to whether 
metal-independent reaction of H2O2 might be significant in vivo. 
Emphasis is placed on the likely modes of propagating cytotoxicity 
at a distance. (ACR) 
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Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6181 (INIS-mf—7174, pp vp) Autoradiography and 
electron microscopy for the determination of the location of 
RNA synthesis in a tomato plant virus. Silva, D.M. (Sao 
Paulo Univ., Piracicaba (Brazil). Escola Superior de Agri- 
cultura Luiz de Queiroz; Centro de Energia Nuclear na 
Agricultura, Piracicaba (Brazil)). 1980. (In Portuguese). 
ae. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6182 (INIS-mf—7174, pp vp) Association between mito- 
chondrion and the virus of the red pepper ring examined in 
quantitative autoradiographs at electronic microscopy level. 
Lage, G. (Escola Superior de Agricultura de Lavras, Minas 
Gerais (Brazil)); Silva, D.M. —- Paulo Univ., Piracicaba 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz). 
1980. (In Portuguese). Dep. S (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6183 (LA-UR—82-2845) Mathematical models of cell- 
cell adhesion. Bell, G.I. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. llp. (CONF- 
820754—1). NTIS, PC A02/MF A0Ol. Order Number 
DE83001940. 

From USSR academy of sciences conference; Moscow, 
USSR (6 Jul 1982). 

Portions of document are illegible. 

Contact interactions between cells are important in induction 
and effector phases of an immune response. Such cell-cell interac- 
tions appear to involve competition between non-specific repulsion, 
caused by electrostatic forces together with solvent exclusion ef- 
fects, and specific bonds mediated by cell surface receptors and 
soluble ligands. A quantitative theory for this competition is sum- 
marized and compared with experimental results on agglutination 
of thymocytes by the lectin Con A. The theory predicts equilibrium 
contact areas in reasonable agreement with experiment. 


6184 (LA-UR—82-3146) Tumorigenicity assays in nude 
mice: analysis of an implanted gelatin-sponge method. 
Kraemer, P.M.; Travis, G.L.; Saunders, G.C.; Ray, F.A.; 
Stevenson, A. P,; Bame, K.; Cram, L.S. (Los ‘Alamos Na- 
tional Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 
16p. (CONF-821052—1). NTIS, PC A02/MF A0Ol. Order 
Number DE83001984. 

From 4. international workshop on immuna-deficient animals 
in experimental research; Chexbres, Switzerland (31 Oct 1982). 

Gelatin sponges, preimplanted in nude mice for 10 days, 
were used for an improved assay for tumorigenicity of cultured 
cells. Cells inoculated through the skin into such sponges yielded 
tumors more rapidly and with greater frequency than with newly 
implanted sponges or into subcutaneous tissue. However, an unex- 
pected loss of cells occurred in the first few days after implantation. 
This loss may be an important aspect of tumorigenicity assays of all 
kinds, and is readily studied with the sponge methods described. 


5504 Genetics 


6185 (CONF-8110243—1) Mouse models of human thal- 
assemia, Anderson, W.F.; Martinell, J.; Whitney, J.B. III; 
Popp, R.A. (National Heart, Lung, and "Blood Inst., Bethes- 
da, MD (USA)). 1981. Contract W-7405-ENG-26. 22p. 
NTIS, PC A02/MF AO1. Order Number DE83001946. 
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From International symposium on animal models of inherited 
metabolic disease; Bethesda, MD, USA (19 Oct 1981). 

Portions of document are illegible. 

The group of diseases called the thalassemias is the largest 
single-gene health problem in the world according the World 
Health Organization. The thalassemias are lethal hereditary anemias 
in which the infants cannot make their own blood. Three mouse 
mutants are shown to be models of the human disease a-thalasse- 
mia. However, since an additional gene is affected, these mutants 
represent a particularly severe condition in which death occurs in 
the homozygous embryo even before globin genes are activated. 
Phenotypic and genotypic characteristics are described. (ACR) 


6186 (DOE/ER/10899—1) Photosynthesis, cloning and 
bioconversion of solar energy in cyanobacteria. 

report. (Missouri Univ., Columbia (UsA)). [nd]. Contract 
AC02-81ER10899. 5p. NTIS, PC A02/MF A0Ol. Order 
Number DE83001735. 

Highlights of progress achieved are summarized under the 
following headings: membrane structure; mutant isolation; construc- 
tion of hybrid plasmids; cosmids; transformation; and heterologous 
probes. The membrane structure of Anacystis nidulans has been 
studied. Temperature-sensitive mutants that are defective in photo- 
synthesis have been isolated in both Synechococcus cedrorum and 
A. nidulans. Isolation and enrichment techniques are being devel- 
oped to obtain any type of mutant defective in photosynthesis. Two 
approaches (in vitro and in vivo) have been taken to construct 
hybrid plasmids with selected markers for both Anacystis and E. 
coli. Preliminary results with probes containing Euglena chloroplast 
DNA are reported. 


6187 (DOE/EV/05854—T2) Repair of lesions and initi- 
ation of DNA replication in vertebrate cells. Progress report, 
1981-1982. Taylor, J.H. (Florida State Univ., Tallahassee 
(USA). Inst. of Molecular Biophysics). 1982. Contract 
AS05-78EV05854. 6p. NTIS, PC A02/MF AOl. Order 
Number DE82020594. 

Portions of document are illegible. 

Progress is reported in the following areas: (1; che search for 
sequences in Xenopus DNA that serve as origins for replication; (2) 
preparation of a partial library of Xenopus genomic DNA and 
search for other origins; and (3) base pair mismatch correction and 
DNA methylation. (ACR) 


6188 (DOE/EV/14328—T1) Genetic recombination in 
mammalian cells in culture. Progress report, August 1, 1981- 
July 31, 1982. Morse, M.L. (Colorado Univ., Denver 
(USA)). Sep 1982. Contract AC02-77EV 14328. 2ip. NTIS, 
PC A02/MF AO1. Order Number DE83001117. 

A glycine requiring hybrid, synthesized from two independ- 
ent glycine requiring non-complementary mutants, was examined 
for its ability to produce glycine independent progeny spontaneous- 
ly. The hybrid produced glycine independent progeny at a rate two 
orders of magnitude above the spontaneous mutation rate of either 
parent culture. Karyotype analysis of the progeny indicated a high 
incidence of rearrangement in one chromosome accompanying the 
change to glycine independence. These observations are compatible 
with a recombination process. 


6189 (EPRI-EA—2688) Biochemical genetics of large- 
mouth bass. Final report. Phillipp, D.P.; Childers, W.F.; 
Whitt, G.S. (Illinois Inst. of Natural Resources, Champaign 
(USA). Illinois Natural History Survey; Illinois Univ., 
Urbana (USA)). Oct 1982. 281p. NTIS, PC A13/MF A011. 
Order Number DE83900568. 

Portions of document are illegible. 

Distinct biochemical genetic differences exist among large- 
mouth bass (Micropterus salmoides) populations from different geo- 
graphic regions. The level of genetic variation at 28 enzyme loci 
was determined for 90 bass populations throughout the United 
States through the use of vertical starch gel electrophoretic analy- 
ses. Allelic polymorphism was observed at 17 of these enzyme loci. 
Marked differences in allele frequencies at six of these loci exist 
among populations from the different geographic areas studied. 
Allele frequencies at two of these loci (isocitrate dehydrogenase-B 
and aspartate aminotransferase-B) can be used to quantitatively de- 
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termine the contributions by each of the two recognized subspecies, 
M. s. salmoides and M. s. floridanus to the total gene pool of any 
population of largemouth bass. The current range of each subspe- 
cies and the extent of the range of intergradation has been rede- 
scribed. Furthermore, distinct north-south clinal distributions of the 
alleles at four of these loci (malate dehydrogenase-B, superoxide 
dismutase-A, isocitrate dehydrogenase-B and aspartate aminotrans- 
ferase-B) indicate a possible involvement of these enzymes in the 
determination of the thermal tolerance/preference limits for this 
species. In vitro analyses of the different allelic isozymes at the 
malate dehydrogenase-B locus representing the northern and the 
southern phenotypes have revealed kinetic differences at tempera- 
tures which are encountered routinely in the environment, suggest- 
ing a possible mechanism for the genetic determination of thermal 
requirements. The results of these genetic analyses clearly indicate 
the need for incorporating sound genetic principles into current and 
future management programs. 


(INIS-mf—7174, pp vp) Genic expression in the 
salivary gland of Bradysia hygida in the last larval stage. Lai- 
cine, E.M.; Sauaia, H.; Almeida, J.C. de; Alves, M.A.R.; Al- 
bernaz, W.C. (Sao Paulo Univ., Ribeirao Preto (Brazil). 
Escola de Medicina). 1980. (In Portuguese). Dep. NTIS (US 
Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6191 (ORNL/TM—8473) Spread of organisms = 
novel genotypes: thoughts from an ecological 
Publication No. 2040. S les, F.E. (Oak Ridge National 
Lab., TN (USA)). Oct 1982. Contract W-7405-ENG-26. 
54p. NTIS, PC A04/MF AO1. Order Number DE83001705. 
One category of objection to the release of organisms pro- 
duced by genetic engineering is based on the fear that such organ- 
isms may persist in the environment and damage existing ecosys- 
tems. An assessment of such environmental risk thus involves an 
ecological question analogous to the introduction of exotic species 
which has been known to produce serious ecological disruptions. A 
review of the literature on exotic introductions reveals, however, 
that foreign species do not invariably produce adverse changes. 
Ecologists believe that only a fraction of immigrating species actu- 
ally produces ecological dislocation while the majority probably 
fail to penetrate existing biotic assemblages. Stressed or simplified 
environments are, however, more vulnerable to successful invasion. 
Unfortunately, because very little information has ever been col- 
lected to document the number or causes of failed introductions, it 
is impossible to quantify the probability that any introduced species 
will or will not cause serious disturbance purely on the basis of his- 
torical evidence. 


6192 Facilitation of plasmid transfer in Streptococcus 
pneumoniae by chromosomal homology. Lopez, P.; Espinosa, 
M.; Stassi, D.L.; Lacks, S.A. (Brookhaven National Lab., 
Upton, NY). Journal of Bacteriology; 150: No. 2, 692- 
701(May 1982). 

The frequency of plasmid establishment in the transforma- 
tion of Streptococcus pneumoniae by plasmid DNA was increased 
more than 10-fold when the plasmid carried DNA homologous to 
the host chromosome. Extensive deletions in the homologous seg- 
ment of either plasmid or chromosome reduced or eliminated facili- 
tation. The facilitated plasmid transfer showed a linear dependence 
on monomeric plasmid concentration rather than the quadratic de- 
pendence found in the absence of homology, which indicated that 
entering plasmid fragments interacted with the chromosome rather 
than with each other to establish a plasmid replicon. Restriction 
enzyme cleavage of the plasmid in the nonhomologous segment de- 
stroyed its activity, but cleavage in the homologous segment or 
even enzymatic removal of part of that segment did not prevent 
plasmid transfer, and plasmids of the original size were established. 
In facilitated transfer, chromosomal markers (additions and dele- 
tions as well as single-site mutations) entered the plasmid with a 
frequency ranging from 10 to 90% depending on the marker loca- 
tion. Several possible mechanisms for the establishment of plasmids 
in the presence of chromosomal homology and for the transfer of 
chromosomal information are considered. They depend on synapsis 


of the newly entered single-strand plasmid fragment with the host 
chromosome and subsequent copying of, donation from, or integra- 
tion into the homologous chromosomal segment. After plasmid 
tablishment, equilbration of donor and chromosomal markers 
tween the chromosome and the plasmid pool, presumably by ho- 
mologous recombination event, was observed. (JMT) 


5505 Metabolism 


REFER ALSO TO CITATION(S) 6107, 6201 


6193 (LBL—15012) 
studies of triplet states in I of 
Blackwell, M.F. (Lawrence Berkeley Lab., CA (USA)). 
1982. Contract AC03-76SF00098. 196p. NTIS, PC A09, 
A01. Order Number DE830023372. 

Thesis. 


P700. We show that when X is not reduced prior to measurement, 
A” does not always transfer its electron to X, but instead undergoes 
charge recombination with P700*. We show that this observation is 
consistent either with ity of photosystem I reaction cen- 
ters, or with the existence of a branch point in photosystem I pri- 
mary photochemistry. We present evidence for the existence of a 
chlorophyll antenna species which is not integral to the photosys- 
tem I reaction center, but which can transfer photoexcitation to 
P700. The theoretical analysis of triplet photokinetics starts with a 
quantum mechanical derivation of the quantum yields for triplet 
spin sublevel population. The rate equations descriptive of triplet 
photokinetics are shown to contain the quantum yields explicitly. 
We demonstrate that the spin lattice relaxation rates between the 
spin sublevels are time dependent as a result of the metastability of 
the triplet state. Explicit account of the time dependence of the spin 
lattice relaxation rates yields simple solutions of the triplet photo- 
kinetic rate equations which are exact in the high temperature limit. 
We derive expressions for the photokinetics of triplet EPR signals. 
Our theoretical analysis yields a new triplet EPR signal polarization 
mechanism, making it the first analysis which can fully describe 
EPR signal polarization dynamics. 


6194 bee of 7° Se-selenomethionine as an indicator of 
protein turnover in reindeer. Blanchard, J.M.; ‘Luick, LR. pp 
196-201 of Proceedin of the second international reindeer/ 
caribou symposium. Part A. Relmers, E.; Gaare, E.; Skjen- 
neberg, S. (eds.). Trondheim, Norway; Direktoratet for Vilt 
og Ferskvannsfisk (1980). 

From 2. international reindeer/caribou symposium; Roeros, 
Norway oe 1979). 


Studies were conducted to test the feasibility of using a 
gamma emmitting amino acid analog, ™ Se-selenomethionine (7° Se- 
M) to detect seasonal changes in total body protein turnover of 

grazing reindeer. Reindeer were maintained on mountain tundra 
pastures at Cantwell, Alaska. Five experiments were conducted at 
various seasons of the year where reindeer were injected with a 275 
p Ci dose of * Se-M. Body burden of the isotope was measured 
using a whole body counter employing a Nal (TI) detection crystal. 
Following injection of ™ Se-M, body burden was periodically 
measured until approximately one half of the ™ Se-M had been 
eliminated. Biological half times (T1/2) ranged from a high of 81. 3 
days in the early winter (Oct -Dec) to a low of 21. 2 days in the 
early spring (March-April). Results indicate that climatic factors 
and nutritional status markedly affect the turnover of an amino acid 
analog. This suggests a valid non-destructive technique for follow- 
ing changes in the dynamic state of body protein metabolism. 


6195 Proceedings of the second international reindeer/ 
caribou symposium. Part A. Relmers, E.; Gaare, E.; Skjenne- 
berg, S. (eds.). Trondheim, Norway; Direktoratet for Vilt 
erskvannsfisk (1980). vp. (CONF-7909261—Pt.A). 
From 2. international reindeer/caribou symposium; Roeros, 
Norway (17 Sep 1979). 
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Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


5506 Medicine 


REFER ALSO TO CITATION(S) 4536, 5791 


6196 (BNL—31837) Software programmable multi-mode 
interface for nuclear-medical imaging. Zubal, I.G.; Rowe, 
R.W.; Bizais, Y.J.C.; Bennett, G.W.; Brill, A.B. (Brookha- 
ven National Lab., Upton, NY (USA)). 1982. Contract 
AC02-76CH00016. Sp. (CONF-820974—2). D. Order 
Number DE83000206. 

From 1. IEEE Computer Society international conference 
on medical computer science computational medicine; Philadelphia, 
PA, USA (23 Sep 1982). 

Portions of document are illegible. 

An innovative multi-port interface allows gamma camera 
events (spatial coordinates and energy) to be acquired concurrently 
with a sampling of physiological patient data. The versatility of the 
interface permits all conventional static, dynamic, and tomographic 
imaging modes, in addition to multi-hole coded aperture acquisi- 
tion. The acquired list mode data may be analyzed or gated on the 
basis of various camera, isotopic, or physiological parameters. 


6197 (INIS-mf—7203) Side effects and late sequelae of 
combined irradiation- and chemotherapy of the neurocranium 
in children with acute lymphoblastic leukaemia. Zippel, R.M. 
(Koeln Univ. (Germany, F.R.). Medizinische Fakultaet). 18 
Dec 1978. 89p. (In German). NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE83780052. 

Thesis. 

Therapeutical procedures are not only judged according to 
their efficacy, but also with respect to their affection to the patient. 
For acute side effects as headaches, nausea, tiredness and fever, 
which occurred in several children, cranial irradiation and intrathe- 
cal MTX injections have to be considered as responsible factors. 
These accompanying symptoms, for example also alopecia, have to 
be tolerated with respect to the successful course of phase II, i.e. 
the prevention of a leukaemic meningo-encephalitis. The somno- 
lence syndrome can be observed also after cerebral irradiation with 
a different indication; in several patients the occurrence of this syn- 
drome has to be expected. Up to the present no secondary damages 
caused by this syndrome have been observed. Severe neurologic 
disorders only rarely appear within the course of the ALL; never- 
theless it is necessary to determine at the earliest possible date also 
more subtle disturbances in the neurologic and psychic develop- 
ment of the children by neurologic examinations, regular ECG reg- 
istrations, and psychologic tests. A delineation of late damages of 
ZNS therapy is only possible on the basis of the cerebral post- 
mortem findings. Since the dose of the brain irradiations of phase II 
are within the limits of the generally accepted tolerance range, a 
late necrosis induced by irradiation, has not to be expected. Single 
cases of leukoencephalopathies are ascribed to the ALL therapy. 
Growth retardations - which in the most cases are reversible - are 
found in children treated with ALL therapy; as possibly damaging 
agent also neurocranial irradiation might be considered as responsi- 
ble. Regular control examinations of the length show a possibly oc- 
curing growth reduction, which should be accessible by hormone 
therapy if necessary. 


6198 (INIS-mf—7205) Comparative studies of radioim- 
munologic serum trypsin identifications and secretin-pancreo- 
zymin probe tests. Scheithauer, R. (Erlangen-Nuernberg 
Univ., Erlangen (Germany, F.R.). Inst. und Poliklinik fuer 
Nuklearmedizin). (Erlangen-Nuernberg Univ., Erlangen 
(Germany, F.R.). Fachbereich Medizin). 27 Oct 1980. 56p. 
(In German). NTIS (US Sales Only), PC A04/MF AOl. 
Order Number DE83780056. 

Thesis. 

In 29 patients with suspicion of a pancreatic disease, parallel 
to the classic secretin-pancreozymin test, the trypsin concentration 
was investigated basally and after stimulation by radioimmunologi- 
cal procedures. The basal mean value of the serum trypsin concen- 
tration was in those patients with sound pancreas 175 ng BIT/ml 
with limit values of 90 and 250 ng BIT/ml. The maximum value 
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after stimulation was found in normal and pathologic cases 20 min- 
utes after intravenous secretin administration (S 20), at most one 
sample earlier or later. The values ranged between 110 and 550 ng 
BIT/ml. The additional secretin-pancreozymin infusion did not lead 
to any further results. The quality investigation of the RIA in 9 cul- 
tures with 24 test sera showed in the lower measuring range a very 
high degree of liability (average concentration 188,7 ng BIT/ml) 
with a calculatory debit of 187,5 with maximum deviations of -17 
and +25%, in the medium range they presented a sufficient liabili- 
ty, in high concentration dilution was necessary. The advantage of 
the tested procedure compared to the technically demanding SP 
test, i.e. the elimination of the deep sounding of the duodenum, has 
to be pointed out particularly. The discomfort for the patient is 
confined to two withdrawals of blood, basally and 20 minutes after 
exclusive secretin stimulation. 


6199 Clamshell tomograph. Derenzo, S.E.; Budinger, 
T.F. (to Dept. of Energy). US Patent Application 344,161. 
29 Jan 1982. 20p. Contract W-7405-ENG-48. 

The invention is a tomograph modified to be in a clamshell 
configuration so that the ring or rings may be moved to multiple 
sampling positions. The tomograph includes an array of detectors 
arranged in successive adjacent relative locations along a closed 
curve in a first position in a selected plane, and means for securing 
the detectors in the relative locations in a first sampling position. 
The securing means is movable in the plane in two sections and pi- 
votable at one point and only one point to enable movement of at 
least one of the sections to a second sampling position out of the 
closed curve so that the ends of the section which are opposite the 
point are moved apart a predetermined space. 


6200 Modifiers of radiation response in tumor therapy: 
strategies and expectations. Elkind, M.M. (Argonne National 
Laboratory, IL). International Journal of Radiation Oncology, 
Biology and Physics; 8: No. 1, 89-100(Jan 1982). Contract W- 
31-109-ENG-38. 

The administration of two (or more) cytotoxic agents to 
widen the differential between the responses of tumor and normal 
tissues depends upon the biological properties of the agents in the 
cells and tissues, their interactive potential, and the strategy em- 
ployed in their administration. Assuming that one agent is ionizing 
radiation, and considering response modification in broad terms, the 
qualitative features of various strategies are developed for physical 
as well as chemical modifiers. The heterogeneity of human tumor 
cells and the compensatory mechanisms of normal tissues following 
injury are identified as topical areas requiring sustained research 
effort. Finally, estimates are developed for the degree of improve- 
ment from a response modifier to effect significant improvements in 
tumor cure rates. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 4461, 4558, 5525, 5544, 6186 


6201 Light-harvesting pigments in photosynthetic bacte- 
ria. Bolt, J.D. (Columbia Univ., New York, NY); Hunter, 
C.N.; Niederman, R.A.; Sauer, K. BioScience; 525-526(Jul 
1981). Contract W-7405-ENG-48. 

The major pigments of photosynthetic organisms occur in 
two functionally different roles in the photon-converting mem- 
branes. The major portion (typically up to 99% or more) serve as 
light-harvesting pigments to absorb the incident radiation and trans- 
fer the resulting electronic excitation to photosynthetic reaction 
centers. There, the second portion of the chlorophylls play an es- 
sential role in initiating the primary electron transfer. All of these 
pigments are thought to exist in specific complexes with proteins in 
the photosynthetic membranes. These pigments in the photosyn- 
thetic bacteria, Rhodopseudomonas sphaeroides, are briefly dis- 
cussed in this paper. (JMT) 
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5508 Morphology 


6202 (SLU-ESO-TR—24) Ultrastructure and seasonal 
changes of vascular cambium in broadleaved trees within the 
temperate region. A literature review. Sennerby-Forsse, L. 
(Sveriges Lantbruksuniversitet, U; Inst. foer Ekologi 
och Miljoevaard). 1981. 16p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82751040. 

A review is given of some recently published papers on cam- 
bial activity and anatomy in broadleaved trees. The emphasis being 
placed on ultrastructure. 


5509 Pathology 

REFER ALSO TO CITATION(S) 6185, 6262 
5510 Physiological Systems 
REFER ALSO TO CITATION(S) 6107, 6108 


6203 (INIS-mf—7174, pp vp) Radioistope - labelling of 
the zona pellucida as a tool to study the postnatal develop- 
ment of the mouse ovary. Nagai, M.E.T.; Haddad, A. (Sao 
Paulo Univ., Ribeirao Preto (Brazil). Escola de Medicina). 
1980. Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


= ae ap aas pp vp) Glycoprotein secretion in 
the glandular duct of the male mouse submandibular gland. 
Lima, T.G.; Haddad, “A (Sao Paulo Univ., Ribeirao Preto 
a Escola de Medicina). 1980. Dep. NTIS (US Sales 
y 


From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6205 (INIS-mf—7174, pp vp) Synthesis, intracellular 
transport and renewal of glycoproteins in Langerhans islet 
cells of the rat. Brasileiro, I.L.G.; Haddad, A.; Pelletier, G. 
(Sao Paulo Univ., Ribeirao Preto (Brazil). Escola de Medi- 
cina). 1980. (In Portuguese). Dep. NTIS (US Sales Only). 

From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium cr electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6206 In vitro proliferation of hematopoietic stem cells in 
the absence of an adherent monolayer. Eastment, C.; Den- 
holm, E.; Katsnelson, I.; Arnold, E. (The Johns Hopkins 
Univ., Baltimore, MD). Blood; 60: No. 1, 130-135(Jul 1982). 
Contract AC02-76EV03280. 

Experiments on long-term murine bone marrow cultures in- 
dicate that the production and maintenance of the hematopoietic 
stem cell is dependent on the establishment of an adherent mono- 
layer and a secondary repopulation of the culture with fresh 
marrow. In contrast, we have found that bone marrow cultures de- 
rived from the Syrian hamster do not require a repopulation step 
and produce stem cells that proliferate and differentiate for more 
than 12 wk in the absence of an adherent layer. Stem cells were 
grown in Fisher’s medium (pH 7.0-7.2) containig 20% horse serum 
in a fully humidified atmosphere of 5% CO: in air at 37°C. Cul- 
tures were fed twice weekly by removal of half of the medium and 
supernatant cells and replacement with an equal volume of fresh 
medium. NO hormones or exogeneous growth factors were re- 
quired for the maintenance of myeloid cells, monocytes, and mega- 
karyocytes in either the adherent or suspension cell cultures. 


6207 Antigen presentation by peritoneal macrophages 
from young adult and old mice. Perkins, E.H.; Massucci, 
J.M.; Glover, P.L. (Oak Ridge National Lab., TN). Cellular 
Immunology 70: No. 1, 1-10(Jun 1982). Contract W-7405- 
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Macrophages perform vital inductive and regulatory func- 
tions in immune processes and host defense mechanisms. However, 
macrophage function during senescence has not been extensively 
studied. Although antibody response is dramatically reduced in old 
animals, antigen presentation has never been directly assessed. 
Therefore, the antigen-presenting capabilities of purified peritoneal 
macrophages from young adult and old mice were studied by quan- 
titatively measuring their ability to induce antigen specific prolifera- 
tion of lymph node T lymphocytes. Increasing numbers of macro- 
phages from nonimmunized young adult or aged animals were cul- 
tured in the presence of antigen with a constant number of column- 
separated popliteal lymph node cells from young adult mice. The 
latter had been immunized with the dinitrophenyl conjugate of 
bovine y-globulin in complete Freund's adjuvant by footpad injec- 
tion. Macrophages from old animals were equal to macrophages 
from young adult animals in stimulating T-lymphocyte prolifera- 
tion, and the kinetics of incorporation was identical with increasing 
numbers of macrophages from either young adult or old animals. 
However, greater numbers of resident or induced peritoneal macro- 
phages were always harvested from old animals. Differences in ma- 
crophage activity as assessed by different functional parameters 
may be reconciled by implicating sub-populations of macrophages 
that perform separate functions, e.g., Ia-positive antigen presenter 
and Ia-negative scavenger macrophages. 


6208 Evaluation of the tritiated water method for mea- 
surement of transpiration in young Pinus taeda L. Luvall, 
J.C. (Univ. of Georgia, Athens); Murphy, C.E. Jr. Forest 
Science; 28: No. 1, 5-16(Mar 1982). Contract AC09- 
76SR008 19. 

The tritiated water (HTO) technique was evaluated as a 
method for measurement of transpiration of young loblolly pine. 
Twenty-one millicuries of tritium in 3 ml of water were injected 
into holes drilled at the base of the trees. The transpiration rate was 
estimated to average 8.3 liters/day per tree for three trees injected 
in February and 40.4 liters/day for a single tree injected in July. 
Several methods of collecting the water from the trees for tritium 
analysis were evaluated. The collection of water by condensation in 
clear plastic bags sealed around branch tips proved to be a simple, 
reliable method of collecting water. Difference in the integral tri- 
tium activity with distance from the injection site were found. Seri- 
ous errors in the estimation of transpiration are possible if the dif- 
ference in tritium activity in the canopy are not taken into account. 
The activity measured in the water collected nearest the injection 
point provided good estimation of transpiration when compared to 
evaporation determined by a soil water balance or by the Penman- 
Monteith evaporation formula. 


6209 Nitrogen ion utilization by tulip poplar (Lirioden- 
dron tulipifera L.) seedlings. Mann, L.K. (Oak Ridge Nation- 
al Lab., TN). Journal of the Tennessee Academy of Science; 
57: No. 1, 26-28(Jan 1982). Contract W-7405-ENG-26. 

Growth responses of one-year-old tulip poplar seedlings 
were determined for different nitrogen sources (HNsNOs, NH+<, 
NO-s, no nitrogen) at 336 ppm N in nutrient culture. At the end of 
three months, there were no significant differences in growth ob- 
served among treatments in terms of stem elongation, leaf area, and 
leaf size. After four months, however, seedlings of the NH,;NO; 
treatment exhibited significantly (P<0.05) greater growth (final 
weight gain and stem elongation) than all other nitrogen sorces. 
Growth was slightly less for the NO- treatment plants, but com- 
pared with NH-+4 and no nitrogen treatment, both NH,NO; and 
NO-; treatments exhibited significantly greater growth responses. 
NO-3 is recommended as the sole nitrogen source, especially for 
small seedlings of tulip poplar. 


6210 Survival of frozen-thawed fetal rat pancreases as a 
function of the permeation of dimethylsulfoxide and glycerol, 
warming rate, and fetal age. Rajotte, R.M.; Mazur, P. (Oak 
Ridge National Lab., TN). Cryobiology; 18: 17-31(1981). 
Contract W-7405-ENG-26. 

Results of experiments concerned with the influence of cryo- 
biological variables on the in vitro survival of frozen-thawed fetal 
rat pancreases (permeation of additive, warming rate, and dilution 
rate) and experiments concerned with the warming rate and dilu- 
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tion rate had no observable effect on the survival of 17-day fetal 
pancreases, but the permeation of additive was critical. Also critical 
was the age of the fetal pancreas, with the survival of 18- and 19- 
day fetal pancreases after freezing and thawing being much lower 
than that of 17-day fetal pancreases. (JMT) 


5520 Public Health 


REFER ALSO TO CITATION(S) 6086, 6087, 6088, 6150, 6151, 6152, 6153, 
6154, 6155, 6156, 6161, 6191, 6257, 6258, 6259 


6211 (EPRI-EL—2572, pp 2.1-2.5) PCB round robin 
analysis. Rouse, T.O. Sep 1982. NTIS, PC A13/MF AOl1. 
From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 
Methods for the quantitative analysis of PCBs in mineral in- 
sulating oils were developed. The methods described were evaluat- 
ed on precision of recovery concentrations. 


6212 (EPRI-EL—2572, pp 2.7-2.19) PCB analysis by x- 
ray fluorescence. McQuade, J.M. Sep 1982. NTIS, PC A13/ 
MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Quantitative PCB analysis and comparative methods were 
discussed to determine sensitivity requirements of the analytical 
techniques used for PCB concentration standards. 


6213 (EPRI-EL—2572, pp 2.21-2.27) Salt river 
project's experience with the Horiba sulfur/chlorine-in-oil 
analyzer. Schwalb, A.L.; Marquez, A. Sep 1982. NTIS, PC 
A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Samples of PCBs were analyzed for sulfur and chlorine con- 
centrations by gas chromatography. Results were compared with 
other laboratory methods to aid in determining PCB contamination 
standards. 


6214 (EPRI-EL—2572, pp 2.29-2.32) Chemical testing 
for PCB's in insulating oils. Walsh, E.J. Sep 1982. NTIS, PC 
A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

Quantitative chemical tests methods designed to identify 
chlorinated biphenyl species were reviewed. Developments of port- 
able test kits are outlined, and cost, accuracy of test, and simplicity 
are described. 


6215 (EPRI-EL—2572, pp 2.33-2.39) Infrared spectros- 
copy for field measurements of PCB's. Nordstrom, R.J.; 
McIntosh, B. Sep 1982. NTIS, PC A13/MF AO1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

The use of infrared spectroscopy to determine concentra- 
tions of PCBs in transformer oils is reviewed. The development of 
a field portable detector operating on infrared absorption principles 
is also discussed. 


6216 (EPRI-EL—2572, pp 3.63-3.90) PCB equipment 
inventory and management plan for State of California facili- 
ties. Woodyard, J.P.; Hypnarowski, P.; Tappa, J. Sep 1982. 
NTIS, PC Al3/MF AOI. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

The State of California conducted an extensive survey of 
state-owned PCB electrical equipment from March through June 
1981. SCS Engineers, under contract to the Department of General 
Services, inspected over 3000 fluid-filled transformers at 94 state in- 
stitutions spanning seven state departments. Moderate and major 
leakers and imminent hazards were identified, and corrective action 
plans were prepared and costed out for each installation. Approxi- 
mately 200 transformers were sampled and analyzed for PCB con- 
tent. The laboratory results were used to apportion removal/re- 
placement costs for four major corrective actions options, ranging 
from simple replacement of PCB leakers and imminent hazards 
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units to complete replacement of all PCB and PCB-contaminated 
units regardless of condition. This paper presents a description of 
the survey and a summary of the final results. The survey logistics 
are described, including recordkeeping, data analysis, and data pres- 
entation format. The results of the sampling survey are presented 
by unit size and manufacturer. The cost estimating procedure is de- 
scribed, and the results summarized. State-owned central storage 
facilities, proposed as an option to on-site storage, are described, 
and their implementation status is reviewed. 


6217 (EPRI-EL—2572, pp 4.1-4.4) Schematic of 
ENSCO incineration system. Combs, G. Sep 1982. NTIS, 
PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

A schematic of the ENSCO incineration system is provided 
in this report. The destruction of PCB waste materials is compared 
based on waste streams tested. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 4646, 4648, 4649, 4650, 4652, 5566, 55658, 
5573, 5574 


6218 (EPRI-EL—2569) New methods and chemicals to 
control regrowth in trees. Final report. Domir, S.C. (Agricul- 
tural Research Service, Delaware, OH (USA)). Sep 1982. 
lllp. NTIS, PC A06/MF AOl. Order Number 
DE83900258. 

Portions of document are illegible. 

A study was made of new methods and chemicals for con- 
trolling growth in trees. As a result of this research program, a 
portable, air-powered injection system was developed, numerous 
growth retardants were tested in both the greenhouse and the field, 
and information was gathered on the transport and metabolic fate 
of injected chemicals. Using young, containerized seedlings in the 
greenhouse, numerous chemicals were screened for their potential 
as growth retardants. The most consistently effective chemicals 
tested over a wide range of tree species were maleic hydrazide (Slo 
Gro, MH) and dikegulac (Atrinal). At appropriate concentrations, 
these chemicals controlled sprout regrowth in most species without 
unacceptable phytotoxicity. Using the air-powered, trunk injection 
system, field tests were conducted on 14 species in 12 states and 17 
cities using MH and Atrinal. Both chemicals were successful in 
controlling growth of most species for one year. In several in- 
stances regrowth was controlled for two or more growing seasons. 
Investigations on the various factors that influence variability to 
chemical treatment indicate that environmental factors such as 
moisture stress, air pollution and deicing salts do not decrease the 
effectiveness of MH treatment and may, on occasion, enhance its 
growth control capabilities. Plant factors such as canopy size and 
developmental state at injection time also play an important role in 
determining the ultimate effectiveness of chemical treatment. Labo- 
ratory studies on transport and metabolism of MH show that the 
chemical is widely distributed throughout the plant over a 30 day 
period. Although most of the chemical is extractable, significant 
amounts were present in the bound form. MH may or may not be 
metabolized, depending on the species. 


6219 (IFDC-T—23) Potassium, calcium, and magnesium 
in the tropics and subtropics. Munson, R.D. (International 
Fertilizer Development Center, Muscle Shoals, AL (USA)). 
1982. 74p. International Fertilizer Development Center, 
P.O. Box 2040, Muscle Shoals, AL 35660. 

The potential for increased food production in the world is 
undoubtedly greater than even the most optimistic surveys predict. 
Proper use of adequate amounts of potassium, calcium, and magne- 
sium in fertilizers, soil amendments, crop residues and other by- 
products, and minerals will be necessary if crop production poten- 
tials are to be realized. Use of these three plant nutrients with 
others will be an increasingly important part of the exploitation of 
natural resources as new lands of the tropics and subtropics are 
brought into production. Most of the increase in food production 
will come from more intensive use of lands already in production, 
however, and the soils of these lands will need larger amounts of 
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all plant nutrients if high yields are to be reached and maintained. 
This report is intended to point out some of the complexities of the 
soil and fertilizer problems involving potassium, calcium, and mag- 
nesium. It is hoped that the information it contains will be helpful 
in the research, education, and development that will be required to 
point the way to increased food and crop production on soils of the 
tropics and subtropics throughout the world. 


6220 (INIS-mf—7216) European Society of Nuclear 
Methods in Agriculture. Proceedings. (Vysoka Skola Zeme- 
delska, Brno (Czechoslovakia)). [nd]. 109p. (CONF- 
7809256—). NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE83780053. 

From 9. annual meeting of European Society of Nuclear 
Methods in Agriculture; Brno, Czechoslovakia (4 Sep 1978). 

The conference proceedings reported include papers on the 
Czechoslovak nuclear programme in the field of agriculture and 
food industry, the application of stable isotopes in agriculture, the 
applications of radioanalytical methods in agriculture, the use of 
waste heat from nuclear power plants, food irradiation, waste proc- 
essing by irradiation, radiation-induced stimulation effects in plants, 
tracer techniques in animal science, radiation analysis, the use of 
nuclear techniques in the study of soil-plant relationships, applied 
mutagenesis, environmental pollution, genetic methods of pest con- 
trol, the applications of radioisotopes in insect ecology, and the ap- 
plication of nuclear methods in plant physiology. 


6221 (NP—2751029) Integrated family farm system for 
agriculture, livestock and energy production. With multipur- 
pose crops, multipurpose animals, ponds with plants and ani- 
mals and a digester unit for control of both human and animal 
diseases. Juul Nielsen, J.; Preston, T.R. (DANIDA, Copen- 
hagen (Denmark)). Dec 1981. 83p. NTIS (US Sales Only), 
PC A05/MF A0O1. Order Number DE82751029. 

The integrated family farm system was proposed by the 
Second Annual Seminar on "Maximum Production from Minimum 
Land” held at the Bangladesh Agricultural University, Mymen- 
singh from 5 to 9 February 1981. The strategy put forward is to 
utilize most efficiently the basic natural resources of solar energy, 
atmospheric nitrogen, rainfall and the skills developed by the farm- 
ing population through many years, in order to increase food pro- 
duction utilizing all available resources and avoiding waste through 
a system of recycling. The analysis of the model indicates that an 
integrated family farm in Bangladesh of total area 0.7 ha (1.86 
acres), besides feeding the family (estimated at 6 persons), will also 
provide a food surplus sufficient for 20 more people. But the inte- 
grated farming system may also function on an area of 0.25 ha (0.64 
acres), providing residues for feeding of one cow, food for the 
family with 6 members and food surplus for another 3 people. The 
estimated potential is reached by introduction of multipurpose 
crops, multipurpose animals, multipurpose ponds and a digester 
unit. Although the production potential may vary perhaps by +- 
30%, the flexibility in the integrated family farm system is a guar- 
antee that productivity will be maintained at a high level. The inte- 
grated system may require small amounts of fertilizer during the 
first 1-2 years, principally urea nitrogen and phosphorus. The in- 
vestment for the proposed integrated system in a family farm of 0.7 
ha is estimated at approximately TK 70.000. It is tentatively esti- 
mated that this amplified project will require a funding beginning at 
about US dollar 220.00 in 1982 with a total commitment of US 
dollar 2.714.000 over 5 years. The basic activities of experimenta- 
tion, training, information and documentation continue at a constant 
moderate level throughout the project. 
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REFER ALSO TO CITATION(S) 4503, 4505, 6091, 6092, 6093, 6197, 6220, 


6266 


6222 (CERN—82-02, pp 99-104) Personnel dosimetry 
of fast neutrons by the activation of silver in nuclear emul- 
sions. Francois, H. (CEA Centre d’Etudes Nucleaires de 
See enema 92 (France)); Heilmann, C.; J M.; 
Kappler, A.; Oppel, R.; Demoulin, R. (Strasbourg-1 niv., 
67 (France). Centre de Recherches Nucleaires). 1 Apr 1982. 
(In French). Dep. NTIS (US Sales Only). 

From ATSR meeting on health physics; Geneva, Switzer- 
land (12 Nov 1981). 

The author describes the use of the reaction “Ag (n,p) in a 
photographic emulsion for the dosimetry of fast neutrons. 


6223 (CNEA—468) Effects of sterilizing radiation dose 
on the amino-acid composition of normal human IG (G). Kau- 
pert, N.; Mariano, E.E. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina)). 1981. gt = Span- 
ish). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE83900370. 

Portions of document are illegible. 

In order to verify gamma radiation effect, samples of normal 
human Ig (G) in (a) pH: 7 solutions with different concentrations 
and (b) in liophilized state, were irradiated. In both, the quali and 
quantitative amino-acid composition have been studied. No changes 
in amino-acid composition were observed, for doses up to 10 Mrad 
delivered to the liophilized samples. Nevertheless when 5 mg/ml 
and 10 mg/ml solutions of Ig (G) were irradiated with a 2 Mrad 
gamma dose, both were affected. The damage appeared in greater 
proportion in the samples with lower concentration. Cistine was the 
amino-acid most damaged and the loss of methionine, proline, histi- 
dine, arginine, tirosine and phenilalanine, decreased in this order. 


6224 (CONF-820582—4) Physical determinants of radi- 
ation sensitivity in bacterial spores. Powers, E.L. (Texas 
Univ., Austin (USA). Lab. of Radiation Biology). 1982. 
Contract AS05-76EV03408. 6p. NTIS, PC A02/MF AO1. 
Order Number DE83001319. 

From COSPAR meeting; Ottawa, Canada (22 May 1982). 

Portions of document are illegible. 

Several factors modifying radiation sensitivity in dry bacte- 
rial spores are described and discussed. Vacuum inducing the loss 
of critical structural water, very low dose rates of radiation from 
which the cell may recover, radiations of high linear energy trans- 
fer, and the action of temperature over long periods of time on pre- 
viously irradiated cells are recognized from extensive laboratory 
work as important in determining survival of spores exposed to low 
radiation doses at low temperatures for long periods of time. Some 
extensions of laboratory work are proposed. 


6225 (DOE/EV/03212—48) Magnetic studies of radi- 
ation damage. Final report, May 1965 to October 1982. Box, 
H.C. (Roswell Park Memorial Inst., Buffalo, NY (USA)). 
Oct 1982. Contract AC02-76EV03212. 6p. NTIS, PC A02/ 
MF AO1. Order Number DE83002792. 

The objective of this research was to identify the molecular 
products produced by ionizing radiation in compounds of biological 
interest. The approach used was principally electron spin resonance 
(ESR) spectroscopy and electron-nuclear double resonance 
(ENDOR) spectroscopy studies of primary free radical products. 
For the most part, studies were conducted on single crystals. Irra- 
diations were often at low temperature (4.2°K) in order to stabilize 
primary products. The important results to date have been the iden- 
tification of primary oxidation and reduction products that are pro- 
duced in nucleic acid constituents. The significance of these results 
lies in the fact that the processes of radiation-induced carci 
sis, mutagenesis and probably cell death are intimately related to 
damage to DNA. 


6226 (INIS-mf—7174, pp vp) Numerical variation of 

the lysosomes of the proximal convoluted tubule of a mouse 

submitted to X-ray irradiation. Lapa, R.C.R.S.; Pacheco, 

I.P.; Segreto, C. (Escola Paulista de Medicina, Sao Paulo 

Brazil) 1980. (In Portuguese). Dep. NTIS (US Sales 
Only). 
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From 2. Brazilian congress on cell biology and 7. Brazilian 
colloquium on electron microscopy; Rio de Janeiro, Brazil (23 Jul 
1980). 


6227 (INIS-mf—7204) Immunologic proof of DNS irra- 
diation damages and their repair in stationary yeast cells. 
Waller, H. (Giessen Univ. (Germany, F.R.). Fachbereich 
Ernaehrungswissenschaften). Aug 1980. 117p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE83780050. 

Thesis. 

In rabbits an antiserum was produced by injecting UV-irra- 
diated denaturated calf-thymus DNS; after inhibiting unspecific 
bindings, a specific serological reaction with UV-induced irradia- 
tion damages could be taken as present in this antiserum. By the 
ammonium sulphate precipitation as immunologic method of detec- 
tion, after UV-irradiation the genesis of damages at certain sites in 
the DNS of different yeast lineages and their repair was observed. 
The elemination of UV-induced DNS damages was observed after 
an incubation in a nutrien medium, after photo-reactivation and 
after combining both therapeutic treatments. The following results 
were obtained: the detected DNS damage (number of induced di- 
meres/yeast genomes) had the same degree in the four yeast lin- 
eages. Apart from the excision-negative mutante 2094 for all yeast 
lineages a repair efficiency of 60% could be detected. All yeast lin- 
eages presented themselves as photographically to be reactivated; 
however, in all cases a DNS damage of 40 to 50% remained. The 
examinations for the specificity of antiserum against roentgenologi- 
cally irradiated DNS led to the conclusion that the antibody popu- 
lation of the serum consisted mainly of immunoglobulines against 
unchanged DNS areas. A specific immunological reaction of only 
about 10% could be achieved. (orig./MG). 


6228 (INIS-mf—7206) Morphological study of the effect 
of cyclophosphamide, dimethylmyleran and whole-body irra- 
diation for the conditioning of dogs to bone marrow trans- 
plantation. Bayer, L. (Muenchen Univ. (Germany, F.R.). 
Fachbereich Tiermedizin). 25 Jul 1980. 6lp. (In German). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE83780051. 

Thesis. 

Dogs were treated with either cyclophosphamide (CY) or 
dimethylmyleran (DMM), both cytostatics or with total body irra- 
diation (TBI) in order to find out which agents are most suitable 
for conditioning for bone marrow (BM) transplantation. The histo- 
morphological changes in various organs (lung, bone marrow, lym- 
phatic tissues, digestive tract, liver, kidney, bladder, heart and 
gonads) after treatment with different doses are described. 


6229 (KFK—3307) Report on the results of research and 
development works 1981. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Genetik und Toxikolo- 
gie von Spaltstoffen). Feb 1982. 16p. (In German). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE82750908. 

The research work effected by the Institute in 1981 con- 
cerned the following subjects: radiation toxicology of the actinides, 
biochemistry of the activides and other heavy metals, development 
and application of physical methods for supporting the biological- 
biochemical works of the toxicology part of the Institute, gene 
repair, regulation of gene repair and biological cancerogenesis. 


6230 (NUREG—0267-Rev.1) Principles and practices 
for keeping occupational radiation exposures at medical insti- 
tutions as low as reasonably achievable. Brodsky, A. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Regulatory Research). Oct 1982. 84p. NTIS, PC 
A05/MF A0O1 - GPO $5.50. Order Number DE83900282. 

Portions of document are illegible. 

This report is a companion document to Regulatory Guide 
8.18, Information Relevant to Ensuring that Occupational Radiation 
Exposures at Medical Institutions Will Be As Low As Reasonably 
Achievable. Both documents have now been revised to incorporate 
many good suggestions received after the original documents were 
published for comment. This report is a compendium of good prac- 
tices and helpful information derived from the experience of the ra- 
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diological and health physics professions and is not be construed in 
any way as additional regulatory requirements of the Nuclear Reg- 
ulatory Commission. The information presented, including compre- 
hensive checklists of facilities, equipment, and procedures that 
should be considered for working with NRC-licensed materials in 
all types of hospital activities, is intended to aid the NRC licensee 
in fulfilling the philosophy of maintaining radiation exposures of 
employees, patients, visitors, and the public as low as reasonably 
achievable (ALARA). Each subsection of this report is designed to 
include the major radiation safety considerations pertaining to the 
respective hospital function. Thus, the busy health professional will 
neeed to read only a few pages of this document at any one time to 
obtain the information needed. 


6231 (NUREG/CR—2364-Vol.1) Projection models for 
health-effects assessment in populations exposed to radioac- 
tive and nonradioactive pollutants. Volume I. Introduction to 
the SPAHR demographic model for health risk. Collins, J.J.; 
Lundy, R.T.; Grahn, D.; Ginevan, M.E. (Argonne National 
Lab., IL (USA)). Sep 1982. Contract W-31-109-ENG-38. 
89p. (ANL—81-59-Vol.1). NTIS, PC A05/MF A01. Order 
Number DE83001021. 

The Simulation Package for the Analysis of Health Risk 
(SPAHR) is a computer software package based upon a demo- 
graphic model for health risk projections. The model extends sever- 
al health risk projection models by making realistic assumptions 
about the population at risk, and thus represents a distinct improve- 
ment over previous models. Complete documentation for use of 
SPAHR is contained in this five-volume publication. The demo- 
graphic model in SPAHR estimates population response to environ- 
mental toxic exposures. Latency of response, changing dose level 
over time, competing risks from other causes of death, and popula- 
tion structure can be incorporated into SPAHR to project health 
risks. Risks are measured by morbid years, number of deaths, and 
loss of life expectancy. Comparisons of estimates of excess deaths 
demonstrate that previous health risk projection models may have 
underestimated excess deaths by a factor of from 2 to 10, depending 
on the pollutant and the exposure scenario. The software support- 
ing the use of the demographic model is designed to be user orient- 
ed. Complex risk projections are made by responding to a series of 
prompts generated by the package. The flexibility and ease of use 
of SPAHR make it an important contribution to existing models 
and software packages. The first volume presents the theory behind 
the SPAHR health risk projection model and several applications 
of the model to actual pollution episodes. The elements required for 
an effective health risk projection model are specified, and the 
models that have been used to date in health risk projections are 
outlined. These are compared with the demographic model, whose 
formulation is described in detail. Examples of the application of air 
pollution and radiation dose-response functions are included in 
order to demonstrate the estimation of future mortality and morbid- 
ity levels and the range of variation in excess deaths that occurs 
when populations structure is changed. 


6232 (NUREG/CR—2364-Vol.2) Projection models for 
health-effects assessment in populations exposed to radioac- 
tive and nonradioactive pollutants. Volume II. SPAHR intro- 
ductory guide. Collins, J.J.; Lundy, R.T. (Argonne National 
Lab., IL (USA)). Sep 1982. Contract W-31-109-ENG-38. 
40p. (ANL—81-59-Vol.2). NTIS, PC A03/MF AOl1. Order 
Number DE83001017. 

The Simulation Package for the Analysis of Health Risk 
(SPAHR) is a computer software package based upon a demo- 
graphic model for health risk projections. The model extends sever- 
al health risk projection models by making realistic assumptions 
about the population at risk, and thus represents a distinct improve- 
ment over previous models. Complete documentation for use of 
SPAHR is contained in this five-volume publication. The demo- 
graphic model in SPAHR estimates population response to environ- 
mental toxic exposures. Latency of responses, changing dose level 
over time, competing risks from other causes of death, and popula- 
tion structure can be incorporated into SPAHR to project health 
risks. Risks are measured by morbid years, number of deaths, and 
loss of life expectancy. Comparisons of estimates of excess deaths 
demonstrate that previous health risk projection models may have 
underestimated excess deaths by a factor of from 2 to 10, depending 
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on the pollutant and the exposure scenario. The software support- 
ing the use of the demographic model is designed to be user orient- 
ed. Complex risk projects are made by responding to a series of 
prompts generated by the package. The flexibility and ease of use 
of SPAHR make it an important contribution to existing models 
and software packages. This volume gives the user of the SPAHR 
program the information required to operate the program when it is 
up and running on the computer. It assumes that the user is familiar 
with the concepts and terms relating to demography and health risk 
assessment. It contains a brief description of all commands and op- 
tions available in SPAHR, as well as a user-oriented description of 
the structure and operation of the control system and language pro- 
cessor. 


6233 (NUREG/CR—2364-Vol.3) Projection models for 
health-effects assessment in populations exposed to radioac- 
tive and nonradioactive pollutants. Volume III. SPAHR inter- 
active package guide. Collins, J.J. (Argonne National Lab., 
IL (USA)). Sep 1982. Contract W-31-109-ENG-38. 39p. 
(ANL—81-59-Vol.3). NTIS, PC A03/MF AOl. Order 
Number DE83001018. 

The Simulation Package for the Analysis of Health Risk 
(SPAHR) is a computer software package based upon a demo- 
graphic model for health risk projectons. The model extends sever- 
al health risk projection models by making realistic assumptions 
about the population at risk, adn thus represents a distinct improve- 
ment over previous models. Complete documentation for use of 
SPAHR is contained in this five-volume publication. The demo- 
graphic model in SPAHR estimates population response to environ- 
mental toxic exposures. Latency of response, changing dose level 
over time, competing risks from other causes of death, and popula- 
tion structure can be incorporated into SPAHR to project health 
risks. Risks are measured by morbid years, number of deaths, and 
loss of life expectancy. Comparisons of estimates of excess deaths 
demonstrate that previous health risk projection models may have 
underestimated excess deaths by a factor of from 2 to 10, depending 
on the pollutant and the exposure scenario. The software support- 
ing the use of the demographic model is designed to be user orient- 
ed. Complex risk projections are made by responding to a series of 
prompts generated by the package. The flexibility and ease of use 
of SPAHR make it an important contribution to existing models 
and software packages. This manual outlines the use of the interac- 
tive capabilities of SPAHR. SPAHR is an integrated system of 
computer programs designed for simulating numerous health risk 
scenarios using the techniques of demographic modeling. This 
system of computer programs has been designed to be very flexible 
so as to allow the user to simulate a large variety of scenarios. It 
provides the user with an integrated package for projecting the im- 
pacts on human health of exposure to various hazards, particularly 
those resulting from the effluents related to energy production. 


(NUREG/CR—2364-Vol.4) Projection models for 
health effects assessment in populations exposed to radioac- 
tive and nonradioactive pollutants. Volume IV. SPAHR user's 
guide. Collins, J.J.; Lundy, R.T. (Argonne National Lab., IL 
(USA)). Sep 1982. Contract W-31-109-ENG-38. 79p. 
(ANL—81-59-Vol.4). NTIS, PC A0S/MF AOl. Order 
Number DE83001020. 

The Simulation Package for the Analysis of Health Risk 
(SPAHR) is a computer software package based upon a demo- 
graphic model for health risk projections. The model extends sever- 
al health risk projection models by making realistic assumptions 
about the population at risk, and thus represents a distinct improve- 
ment over previous models. Complete documentation for use of 
SPAHR is contained in this five-volume publication. The demo- 
graphic model in SPAHR estimates population response to environ- 
mental toxic exposures. Latency of response, changing dose level 
over time, competing risks from other causes of death, and popula- 
tion structure can be incorporated into SPAHR to project health 
risks. Risks are measured by morbid years, number of deaths, and 
loss of life expectancy. Comparisons of estimates of excess deaths 
demonstrate that previous health risk projection models may have 
underestimated excess deaths by a factor of from 2 to 10, depending 
on the pollutant and the exposure scenario. The software support- 
ing the use of the demographic model is designed to be user orient- 
ed. Complex risk projections are made by responding to a series of 
prompts generated by the package. The flexibility and ease of use 
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of SPAHR make it an important contribution to existing models 
and software packages. This volume gives the more advanced user 
of the SPAHR computer package the information required to 
create tailor-made programs for addressing specific issues not cov- 
ered by the three interactive packages. It assumes that the user is 
familiar with the concepts and terms relating to demography and 
health risk assessment. 


6235 ee ee Projection models for 
health-effects assessment in exposed to radioac- 
tive and nonradioactive pollutants. Volume V. SPAHR 
programmer's guide. Collins, J.J.; Lundy, R.T. (Argonne Na- 
tional Lab., IL (USA)). Sep 1982. Contract W-31-109-ENG- 
38. 79p. (ANL—81- 59-Vol.5). NTIS, PC A0OS5S/MF AO1. 
Order Number DE83001031. 

The Simulation Package for the Analysis of Health Risk 
(SPAHR) is a computer software package based upon a demo- 
graphic model for health risk projections. The model extends sever- 
al health risk projection models by making realistic assumptions 
about the population at risk, and thus represents a distinct improve- 
ment over previous models. Complete documentation for use of 
SPAHR is contained in this five-volume publication. The demo- 
graphic model in SPAHR estimates population response to environ- 
mental toxic exposures. Latency of response, changing dose level 
over time, competing risks from other causes of death, and popula- 
tion structure can be incorporated into SPAHR to project health 
risks. Risks are measured by morbid years, numbers of deaths, and 
loss of life expectancy. Comparisons of estimates of excess deaths 
demonstrate that previous health risk projection models may have 
underestimated excess deaths by a factor of from 2 to 10, depending 
on the pollutant and the exposure scenario. The software support- 
ing the use of the demographic model is designed to be user orient- 
ed. Complex risk projections are made by responding to a series of 
prompts generated by the package. The flexibility and ease of use 
of SPAHR make it an important contribution to existing models 
and software packages. This volume contains a programmer's guide 
to SPAHR. 


6236 (PNL-SA—10243) Modeling multiple damage and 
domonas reinhardi. 


repair process in Chlamy Roesch, W.C.; 

Braby, L.A.; Nelson, J. M. (Pacific Northwest Lab., Rich- 
land, WA (USA)). 1982. Contract AC06-76RL01830. 19p. 
(CONF-820931—8). NTIS, PC A02/MF AOl. Order 
Number DE83002039. 

From 8. symposium on microdosimetry; Julich, F.R. Ger- 
many (27 Sep 1982). 

In view of the variety of processes in normal proliferating 
cells, it is unreasonable to expect that ionizing radiation would 
effect cell survival through only one mechanism. Experimental re- 
sults for the survival of Chlamydomonas reinhardi at dose rates up 
to about 100 rad/sec are consistent both with models which assume 
accumulation and repair of sublethal damage and models which 
assume depletion of a repair capacity. However, at higher dose 
rates the change in survival with dose rate is not consistent with 
either of these assumptions in their simplest forms. A model incor- 
porating more than two sublethal products combining in some way 
would be most consistent with the observations. Many different 
combinations of damage and repair are possible. Four models, each 
of which involve four radiation products interacting in pairs, have 
been investigated in detail. The modeling studies indicate that split 
dose data can be used to distinguish these double two-event models 
from other multiple event models. The relative contribution of rap- 
idly repaired damage to overall survival at different doses depends 
on the type of model. In addition, different multiple two-event 
models differ from one another in the way that the slowly repaired 
damage varies with dose in split dose experiments. Data from such 
experiments at two different total doses have indicated that double 
two-event models predict the correct qualitative behavior, but that 
the models tested so far do not agree with the data in some quanti- 
tative aspects. 


6237 Rat mammary cell survival following irradiation 
with 14.3-MeV neutrons. Mahler, P.A.; Gould, M.N.; 
DeLuca, P.M. Jr.; Pearson, D.W.; Clifton, K.H. (University 
of Wisconsin, Madison). Radiation Research; 91: No. 2, 235- 
242(Aug 1982). Contract AC02-76EV01 105. 
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The survival of rat mammary gland cells irradiated in situ 
with either single or split doses of 14.3-MeV neutrons was deter- 
mined by an in vivo transplantation assay. The single-dose data are 
best fit to the multitarget single-hit model by the parameters D/sub 
0/ = 97 cGy and n = 0.6 while the split-dose data are best fit by 
the parameters D/sub 0/ = 100 cGy and n = 1.2.Analysis of the 
combined data sets suggests that the two survival curves are not 
identical. Comparison of these data with previously published re- 
sults following irradiation with 250-kVp X rays is reported. 


6238 (SAND—82-0664-Vol.2-App.-Pt.2, pp 407-504) 
Deep sea biophysics. Yayanos, A.A. (Univ. of California, 
San Diego, La Jolla). Jul 1982. NTIS, PC A99/MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

A collection of deep-sea bacterial cultures was completed. 
Procedures were instituted to shelter the culture collection from ac- 
cidential warming. A substantial data base on the rates of reproduc- 
tion of more than 100 strains of bacteria from that collection was 
obtained from experiments and the analysis of that data was begun. 
The data on the rates of reproduction were obtained under condi- 
tions of temperature and pressure found in the deep sea. The ex- 
periments were facilitated by inexpensively fabricated pressure ves- 
sels, by the streamlining of the methods for the study of kinetics at 
high pressures, and by computer-assisted methods. A polybarother- 
mostat was used to study the growth of bacteria along temperature 
gradients at eight distinct pressures. This device should allow for 
the study of microbial processes in the temperature field simulating 
the environment around buried HLW. It is small enough to allow 
placement in a radiation field in future studies. A flow fluorocyto- 
meter was fabricated. This device will be used to determine the 
DNA content per cell in bacteria grown in laboratory culture and 
in microorganisms in samples from the ocean. The technique will 
be tested for its rapidity in determining the concentration of cells 
(standing stock of microorganisms) in samples from the ocean. 


6239 Action spectra for the photolysis of 5-iododeoxyur- 
idine in DNA and related model systems: evidence for short- 
range energy transfer. Rahn, R.O.; Sellin, H.G. (Oak Ridge 
National Lab., TN (USA)). Photochemistry and Photobiology; 
35: No. 4, 459-465(Apr 1982). 

A variety of polynucleotides containing 5-iodouracil residues 
were irradiated in aqueous solution with wavelengths between 240 
and 313 nm. From the rate of deiodination the photochemical cross 
sections (osub(B)) were determined as a function of the irradiation 
wavelength (lambda). A mathematical expression was used to relate 
the observed values of osub(B) to the intrinsic quantum yield, 
phisub(INT), and to the absorption cross sections, osub(a)sup(I) 
and osub(a)sup(NI), for the iodinated and noniodinated residues, 
respectively. phisub(INT) is the probability an excited iodouracil 
residue will deiodinate, while a parameter b is a measure of the 
number of noniodinated bases which contribute their excitation 
energy to the deiodination process. For IdUrd and poly(5-iodouri- 
dylic acid), the average values of phisub(INT) calculated from the 
experimental osub(B) values were 0.0202 and 0.0188, respectively, 
for irradiation in air. In native, denatured, and depurinated DNA in 
which IdUrd was substituted for 10% of the Thd, the average 
phisub(INT) values were 0.0069, 0.0088, and 0.0153, respectively, 
indicating an enhancement in phisub(INT) upon decreasing the 
order of the polynucleotide. In contrast, the average values of b for 
the same set of compounds were found to be 4, 2 and 0.4, respec- 
tively, indicating a decrease in b with decreasing polynucleotide 
order. 


6240 Action spectra for photoreactivation and photore- 
pair in ICR 2A frog cells. Rosenstein, B.S. (Brookhaven Na- 
tional Lab., Upton, NY (USA); Texas Univ., Dallas (USA)). 
— and Photobiology; 35: No. 4, 491-494(Apr 

Action spectra for photoreactivation (enhancement of colony 
forming ability) and photorepair (monomerization of pyrimidine 
dimers in DNA) were obtained for ICR 2A frog cells over the 334- 
577 nm range. These spectra were very similar with peaks at 435 
nm and little effectiveness at wavelengths greater than 500 nm. 
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6241 Alkali-labile lesion and uracil-DNA-glycosylase- 
sensitive site removal after BrdUrd and UVB treatment of 
Chinese hamster cells. Hagan, M.P. (Armed Forces Radio- 
biology Research Inst., Bethesda, MD (USA)); Matsushita, 
T.; Shotola, A. (Argonne National Lab., IL (USA)); 
Bonura, T. (Stanford Univ., CA (USA). Dept. of Pathol- 
ogy). Photochemistry and Photobiology; 35: No. 3, 4371- 
377(Mar 1982). 

A marked cell-cycle dependency for the recovery of cells 
after BrdUrd UVB treatment has led us to look for similar charac- 
teristics in the molecular events associated with DNA repair. Such 
characteristics are reported for the repair of alkali-labile lesions. 
When asynchronously growing cells were uniformly substituted 
with BrdUrd (a condition that results in the greatest cell killing), 
the repair kinetics followed a simple exponential response with a 
half-time of approximately 17 min. However, when lesions were re- 
stricted to 3-5% of the genome and the repair observed in the mid- 
S phase (a condition associated with sublethal damage repair), the 
DNA repair kinetics were complex. The rejoining of the DNA was 
biphasic with greater than 90% of the lesion with a half-time of less 
than 6-7 min. Uracil removal followed similar kinetics. Caffeine, a 
potent inhibitor of cell survival after BrdUrd/UVB treatment, had 
no measurable effect on either uracil removal or alkali-labile lesion 
repair. 


6242 Rapid method of determining the respiratory 
uptake of radionuclides of varying aerosol size. Maillie, H.D.; 
Cool, D.A. (Univ. of Rochester, NY). American Industrial 
Hygiene Association Journal; 43: No. 1, 8-11(Jan 1982). Con- 
tract AC02-76EV03490. 

A method is presented for graphically determining the total 
number of nuclear transformations in the lung of an individual who 
inhales a radioactive aerosol. Knowing the AMAD, the inhalation 
class and the half-life of the radioisoptope, the number of transfor- 
mations which occur in the respiratory system per second for a 
concentration of 1 Bq/m* may be taken from a graph. This may be 
corrected for the actual concentration and for the time of the inha- 
lation exposure. 


6243 Correlations between inactivation of human cells 
and numbers of pyrimidine dimers induced by a sun lamp and 
254 nm radiation. Kantor, G.J.; Setlow, R.B. (Brookhaven 
National Lab., Upton, NY (USA)). Photochemistry and Pho- 
tobiology; 35: No. 2, 269-274(1982). 

Nondividing human fibroblasts are inactivated by radiation 
from a source (a Westinghouse sun lamp) that simulates the UV 
spectrum of sunlight. Survival curves determined for a DNA exci- 
sion repair-proficient and a repair-deficient strain (XP12BE) are re- 
lated to those determined using germicidal light (254nm) by con- 
stant fluence modification factors. In addition, the same fraction of 
XP12BE cells are killed per pyrimidine dimer by 254nm and sun 
lamp light. These results, when related to other survival and pho- 
toreactivation studies, suggest that the mechanism for inactivation 
of nondividing human cells by sun lamp light is the same as that by 
254nm and that pyrimidine dimers are the major responsible photo- 
lesion. Repair reverses some of the lethal effects of this light. It is 
suggested that these conclusions apply to sunlight-irradiated skin 
cells in vivo. 


6244 Spectral dependencies of killing, mutation, and 
transformation in mammalian cells and their relevance to haz- 
ards caused by solar ultraviolet radiation. Suzuki, F.; Han, 
A.; Lankas, G.R.; Utsumi, H,; Elkind, M.M. (Argonne Na- 
tional Lab., IL). Cancer Research; 41: 4916-4924(Dec 1981). 
Contract W-31-109-ENG-38. 

Using germicidal lamps and Westinghouse sunlamps with 
and without filtration, the effectiveness of ultraviolet and near-ul- 
traviolet light in inducing moleculear and cellular changes was 
measured. From the results of the study, it is inferred that increas- 
ing intensities of short-wavelength ultraviolet light, as would be ex- 
pected from reductions in stratospheric ozone around the earth, 
would result in smaller increases in biological action (e.g., skin 
cancer, compared to current levels of action than would be predict- 
ed from an action spectrum completely correspnding to that of a 
pyrimidine dimer induction spectrum in DNA). (JMT) 
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ne a 6032, 6043, 6063, 6179, 6197, 6228, 6231, 6232, 6233, 6234, 6235, 


6245 (ANL—81-85-Pt.3) Radiological and Environmen- 
tal Research Division annual report, January-December 1981: 
ecology. (Argonne National Lab., IL (USA)). Jul 1982. Con- 
tract W-31-109-ENG-38. 89p. NTIS, PC A05/MF AOl. 
Order Number DE82021239. 

Highlights of progress accomplished during the year ending 
December 1981 are presented. Some of the subjects discussed are: 
the effects of acid deposition on crop-soil systems; the effects of 
energy-related pollutants on crops, including field corn, which was 
found to be quite resistant to both O; and SOz; the synergistic ef- 
fects of SO. and NO/sub x/ on soybean productivity; the impact of 
acid rain on food crops and the dependence of these effects on the 
chemical composition of rain; the effects of acid rain on soil sys- 
tems; 79° 24°Py, 241Am, and 74° 24Am in a core from the Saquenay 
Fjord, Quebec; rate of removal of natural thorium isotopes from 
Lake Michigan water; influence of colloidal dissolved organic 
carbon on the sorption of plutonium on natural sediments; the be- 
havior of americium in natural waters; and near-bottom currents 
and sediment resuspension in Lake Michigan. Separate abstracts 
have been prepared for 12 reports for inclusion in the Energy Data 
Base. (RJC) 


6246 (ANL—81-85-Pt.3, pp 1-4) Rainfall acidity inter- 
laboratory national study - rains. Irving, P.M.; Maley, J.A.; 
Gradert, C.M. Jul 1982. NTIS, PC A05/MF AO0O1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

This interlaboratory cooperative study in which six laborato- 
ries participated, attempted to: (1) standardize techniques and pro- 
cedures for acid rain studies so that reasonable agreement is ob- 
tained among cooperating laboratories; and (2) devise cooperative 
and complementary experiments to test hypotheses among the asso- 
ciated laboratories. The first cooperative experiment was a relative- 
ly simple dose-response greenhouse study of the effects of foliar 
deposition of simulated rain on the radish. The two variables in the 
simulated rain composition were the concentrations of sulfate and 
nitrate which were kept at a ratio of 2.37. The pH was varied from 
2.6 to 5.4. A comparison of the productivity data among the labora- 
tories indicated variations in growth rates but similar trends. Shoot 
weight was not significantly affected by the treatments of Argonne 
although treatment at the highest acidity (pH 2.6) resulted in a 21 
percent lower shoot weight than the non-acidic treatment (pH 5.4). 
Wet root weight at Argonne was unaffected by all but the three 
highest acidities; at these acidities yields were significantly lower 
than with the non-acidic treatment (pH 5.4). The lowest acidity at 
which visible injury was observed was at pH 3.4 for four laborato- 
ries and pH 3.8 for two laboratories. The threshold or lowest acid- 
ity at which significant negative effects on marketable yield was es- 
tablished at pH 3.0. (RJC) 


6247 (ANL—81-85-Pt.3, pp 5-10) Effect of variations in 
rainfall on the productivity of bushbeans and rad- 
ishes. Irving, P.M.; Gradert, C.M.; Maley, J.A. Jul 1982. 
NTIS, PC A05/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

A series of greenhouse studies were conducted to investigate 
the influence of the concentration and deposition rate of the impor- 
tant inorganic ions in rain (H*, NH,*, SO.~2, NOs” ). Experiments 
with radishes indicated that variations in rain chemistry affect root 
weight differently from a constant rain chemistry when the foliage 
only is treated. The effect may be related to the absence of water 
stress in these plants. Experiments with bushbeans indicated that 
peak acidity events affect plant productivity differently from con- 
stant acidity with the same total deposition, and that root response 
may be different from fruit response. These results suggest that ex- 
periments utilizing a constant rain chemistry from event to event 
may not adequately assess effects of acidic deposition having peak 
loadings of hydrogen ion. The results also indicate that acidic rain 
may stimulate plant response under certain conditions. Sulfur and 
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nitrogen nutrition of plants is interrelated and their increased avail- 
ability in acidic deposition, especially through foliar application 
during a critical productivity stage, may increase the yield. (RJC) 


6248 (ANL—81-85-Pt.3, pp 11- rod Histological study 
of leaves of soybeans and corn 


exposed to gaseous pollutants. 
Irving, P.M.; Zankowski, P.; Kress, L. Jul 1982. NTIS, PC 
A05/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

Soybeans were exposed to SO2, NO2, and O; and corn was 
exposed to O3. Chronic exposure of soybeans to SO2 ranging from 
< 0.25 to 10.59 ppM°h resulted in no significant effects on yield 
and no visible injury. However, cell death increased with SO2 dose 
and was statistically significant at the highest dose. The exposure of 
soybeans to NO: resulted in no negative effects on yield and pro- 
duced neither visible injury nor increases in cell death. As O; con- 
centration increased from a range of 20.46 to 43.69 ppM®°h the 
member of dead leaf cells of soybean also increased. Histological 
samples of the ear-leaves of two field-corn hybrids taken during the 
vegetative, flowering and mid-grain filling stages revealed no sig- 
nificant differences in cell death as a result of daily Os; 
having 7-h averages of 0.015, 0.044, 0.073, 0.100, 0.129 or 0.156 
ppM. A reduction in the number of chloroplasts in the mesophyll 
cells and reduced size and number of chloroplast grana in bundle- 
sheath cells was observed in leaves exposed to the highest O; dose, 
and these reductions became more pronounced over time. Leaf 
chlorosis was visibly evident in these plants also. These results sup- 
port the theory that Os; injures plants by damaging membranes and 
suggest that chloroplast lamellae may be more susceptible than cell 
membranes. (RJC) 


(ANL—81-85-Pt.3, pp 17-22) Combined effect of 
sulfur dioxide and nitrogen dioxide gases on the growth and 
productivity of soybeans. Irving, P.M.; Xerikos, P.B.; Miller, 
J.E. Jul 1982. NTIS, PC A05/MF A0O1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

Open-air field plots of soybeans were fumigated with SO», 
NO:, and combinations of the two. Fumigations with NO2 alone 
had no effect on seed yield, while SO2 exposures decreased yield 
by 0 to 6 percent. Combinations of SO. and NO, resulted in de- 
creases in yield ranging from 9 to 25 percent. Analysis of variance 
indicated the yield effect was dependent on the SO. dose and an 
interactive term describing the combined doses of SO2 and NOz. 
These results indicated the synergistic effect of SO2 and NO» gases 
on soybean yield. Since these pollutants frequently occur in combi- 
nation, as evidenced by ambient monitoring data, research utilizing 
only single pollutant exposures will not adequately assess potential 
damage from fossil fuel combustion. (RJC) 


6250 (ANL—81-85-Pt.3, pp 23-26) of ozone on 
yield of field corn. Kress, L.W.; Miller, J.E. Jul 1982. NTIS, 
PC A05/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

This report reflects a portion of the research conducted at 
Argonne for its part in the National Crop Loss Assessment Net- 
work. The objectives of the study was to evaluate the impact of 
current and increased O; concentrations on crop yield. The yield 
data demonstrated that field corn was much less sensitive to Os 
than soybean. The data also suggested the presence of a threshold 
concentration of Os for significant effects, which was appreciably 
different for the two hybrides tested. The hybrid, Pioneer 3780, ex- 
hibited a significant 25 percent reduction of yield in response to 
0.10 ppM Os (compared to 0.015 ppM Os). The hydrid, PAG 397, 
exhibited an insignificant 7 percent reduction in yield at 0.10 ppM 
Os, but a 30 percent reduction at 0.129 ppM Os. Once the threshold 
Os concentration was exceeded, both hybrids appeared similar in 
sensitivity to increasing O; concentrations. The overall yield effects 
were due primarily to reduced cob length and seed size. This study 
indicates that field corn is more sensitive to O; than previously re- 
ported. However, at the Os concentrations currently occurring in 
corn producing regions no significant adverse effects would be ex- 


pected. (RJC) 
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6251 (ANL—81-85-Pt.3, pp 27-29) Evidence for ex- 
treme resistance of field corn to intermittent sulfur dioxide 
stress. Miller, J.E.; Smith, H.J.; Prepejchal, W. Jul 1982. 
NTIS, PC A0S/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

A modified Zonal Air Pollution System was used to deliver 
SO, gas to two field corn hybrids (Pioneer 3780 and PAG 397). 
Regular inspection of the treated plots did not reveal any symptoms 
of SO, injury, nor did the treated plots senesce more rapidly at the 
end of the growing season. The yield response data also indicate 
that the two hybrids of field corn tested are indeed resistant to SO2 
pollution. Analysis of variance indicated no significant treatment ef- 
fects, nor was a linear regression of yield as a function of SO2z con- 
centration significant. The highest SO2 dose given in these experi- 
ments was 24 ppM°h. Previous experiments indicated that this dose 
would cause at least a 20 percent reduction in soybean yields. It is 
clear that field corn is exceptionally resistant to SO2 damage. (RJC) 


6252 (ANL—81-85-Pt.3, pp 30-36) Relative sensitivity 
of field corn hybrids to ozone: a field study. Miller, J.E.; Pre- 
pejchal, W.; Smith, H.J. Jul 1982. NTIS, PC A05/MF AO1. 

In Radiological and Environmental Research Division 
annual report, January-December 1981: ecology. 

Thirteen hybrids of field corn were exposed to Os in the 
field. Analysis of variance indicated significant treatment and 
hybrid effects and a significant treatment-hybrid interaction. Analy- 
sis of each hybrid individually illustrated that the yield of most of 
the hybrids was reduced only at the two highest Os; treatments 
(0.423 and 0.281 ppM). It also seems clear that field corn hybrids 
have a range of sensitivity to O3 stress. While the experiment was 
not designed to study the genetic control of Os sensitivity, it is in- 
teresting to note that at least four of the five most sensitive hybrids 
have on FRMO17 parent. Three of the four most resistant hybrids 
have one FRB73 parent, although this line also shows up in both an 
intermediate and relatively sensitive hybrid. The PAG and Pioneer 
pedigrees are unknown since they are proprietary information, but 
all fell into an intermediate sensitivity range. (RJC) 


6253 (DOE/ER—0149) Status of health and environ- 
mental research relative to coal gasification 1976 to the pres- 
ent. Wilzbach, K.E.; Reilly, C.A. Jr. (comps.). (Argonne 
National Lab., IL (USA); Oak Ridge National Lab., TN 
(USA); Inhalation Toxicology Research Inst., Albuquerque, 
NM (USA)). Oct 1982. Contract AC04-76EV01013. 130p. 
NTIS, PC A07/MF AO1. Order Number DE83002503. 


Health and environmental research relative to coal gasifica- 
tion conducted by Argonne National Laboratory, the Inhalation 
Toxicology Research Institute, and Oak Ridge National Laboratory 
under DOE sponsorship is summarized. The studies have focused 
on the chemical and toxicological characterization of materials 
from a range of process streams in five bench-scale, pilot-plant and 
industrial gasifiers. They also address ecological effects, industrial 
hygiene, environmental control technology performance, and risk 
assessment. Following an overview of coal gasification technology 
and related environmental concerns, integrated summaries of the 
studies and results in each area are presented and conclusions are 
drawn. Needed health and environmental research relative to coal 
gasification is identified. 


6254 (DOE/EV/04024—9) Effect of radiation-sensitive 
mutations and mutagens/carcinogens on bacterial recombina- 
tion and mutagenesis. Progress report. (Texas Univ., Houston 
(USA). Graduate School of Biomedical Sciences). 1982. 
Contract AS05-76EV04024. 8p. NTIS, PC A02/MF AO1. 
Order Number DE83002258. 

Progress is reported in the following research areas: (1) mu- 
tagen assay using Escherichia coli was investigated; (2) a recombin- 
ation assay has been developed with use of an E. coli partial di- 
ploid; (3) the Ames test has been expanded to include Salmonella 
strains with excision repair capability; and (4) the expanded Ames 
test was used to test the mutagenicity of various antineoplastic 
drugs. (ACR) 
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6255 (DOE/EV/10019—11-Vol.2) Environmental and 
societal consequences of a possible CO>-induced climate 
change. Volume II, Part 11. Effects of climate change on 
animal agriculture. Tucker, H.A. (Michigan State Univ., 
East Lansing (USA). Dept. of Dairy Science). Oct 1982. 
Contract AS01-79EV10019. 46p. NTIS, PC A03/MF AO1. 
Order Number DE83002887. 


The impact of CO2-induced increases in ambient temperature 
is predicted to result in an overall reduction in animal productivity, 
although animal productivity may increase in some parts of the 
world. New technologies will be needed to maintain or overcome 
the adverse effects of climate that are predicted. The effects of tem- 
perature (and other associated changes in climate) impact directly 
on the physiology of the animals as well as indirectly through 
changes in parasites, diseases, forages, crops and soils. The purpose 
of this paper is to identify the researchable issues which will permit 
animals to maintain and perhaps increase their food production ca- 
pacity and efficiency in spite of potential increases in ambient tem- 
perature. In order for animal agricultural systems to maintain or in- 
crease efficiency and productivity in the face of altered climate, ad- 
ditional knowledge must be gained in understanding the multiplicity 
of pathways whereby weather exerts its effects on the biological 
components involved in animal agriculture. Research needed to 
permit animals to cope with increasing ambient temperatures are 
described for the following topics: animal productivity; nutrition; 
endocrinology; reproduction; acclimation and behavior; genetics; 
animal health; environmental modification and housing; adaptation, 
yield and quality of primary feed producing plants; soil resources 
for animal feed production; international aspects; systems manage- 
ment; and economics. The research approaches suggested range 
from highly detailed physiological and biochemical studies in envi- 
ronmentally controlled animal chambers to studies of animals man- 
aged in extensive grazing conditions. 


6256 (EPRI-EA—2696) Effects of chlorine on marine 
benthos. Final report. Vanderhorst, J.R. (Battelle-Northwest, 
Sequim, WA (USA). Marine Research Lab.). Oct 1982. 
102p. NTIS, PC A06/MF AOl. Order Number 
DE83900543. 


Studies were conducted to investigate the effects of chlorina- 
tion on epibenthic communities in open microcosms and to evaluate 
open-microcosm methodology. A single experiment provided for 
two years of exposure to target concentrations of 10 and 50 ppB of 
chlorine-produced oxidants (CPO) in sea water. Continuous and in- 
termittent chlorination regimes were used at each of the concentra- 
tions. The experiment was conducted in triplicate and included trip- 
licate controls not receiving chlorination. There was an increase in 
the number of species for communities receiving each of the treat- 
ments, but there were significant (p = 0.05) differences in the rate 
of increase between intermittent and continuous chlorination re- 
gimes and between the two target concentrations within each of the 
regimes. Continuously chlorinated communities increased less rap- 
idly in the number of species than did intermittently chlorinated 
communities. Communities receiving 50 ppB CPO increased in the 
number of species less rapidly than did communities receiving 10 
ppB CPO (p = 0.05). There were significant (p = 0.05) effects on 
community complexity attributable to the distance between micro- 
cosms and the central head tank supplying all microcosms. Experi- 
mental substrates placed closer to the in-flow end of microcosms 
exhibited more animal species and fewer plant species than did ex- 
perimental substrates placed closer to the out-flow end of individual 
microcosms. 


6257 (EPRI-EL—2572, pp 1.3-1.10) PCBs: the federal 
view. Dyer, N. (Environmental Protection Agency, Dallas, 
TX). Sep 1982. NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

A federal report discussing problems with PCBs as health 
hazards is reviewed. Risk assessments posed by certain chemical 
substances are evaluated by EPA, and aspects such as concentra- 
tion standards and disposal technologies are reviewed. Legal as- 
pects and policies concerning toxic waste materials are addressed. 


(DLS) 
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(EPRI-EL—2572, pp 1.13-1.33) New PCB rule- 
repeat of history or final conclusions. Trench, 
ong ted Inst., ‘ine York, NY). Sep 1982. 
Nils, PC A13/MF AO1. 
From Electric Power Research Institute seminar on PCB; 
Dallas, Pee USA (1 Dec 1981). 

A decision in the case EDF vs EPA, and the new rulemak- 
ings that follow, will affect the continued operation of electrical 
equipment bearing PCBs throughout this country. On October 30, 
1980 the United State Court of Appeals, DC Circuit, ruled that 
EPA's classification of certain electrical equipment as totally-en- 
closed uses and establishment of a regulatory cutoff at 50 ppM 
were insufficiently supported by data. Both determinations were 
made previously in the so-called PCB Ban Regulations and success- 
fully challenged by the Environmental Defense Fund. These deter- 
minations formerly allowed electric utilities and other equipment 
owners/operators to use PCB-containing transformers, capacitors, 
and electromagnets intact and non-leaking. This single event led the 
Edison Electric Institute (EED) and the Utility Solid Waste Activi- 
ties Group (USWAG) to seek and file jointly, with other parties to 
the litigation, a motion for temporary stay of the Court order. A 
stay of 18 months was accomplished. Effectively, the Court's ac- 
ceptance of the motion would allow the use of PCB-containing 
equipment under certain conditions. These conditions were that 
EEI/USWAG undertake a record-building information study and 
equipment owners/operators implement an Interim Measures Pro- 
gram to inspect and maintain certain transformers. For the purpose 
of this seminar, some PCB history to present day, the scope and 
schedule of the information study, some study findings so far, EEI/ 
USWAG's policy posture, and some insights and concerns for the 
future, are addressed. 


6259 (EPRI-EL—2572, pp 3.53-3.62) Particulate con- 
tamination in the Binghamton State Office Building. Eadon, 
G.A. Sep 1982. NTIS, PC A13/MF AOl1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

A description of an accident involving a fire in the Bingham- 
ton State Office Building in New York State is outlined. Trans- 
former gear in the structure burned, leaving an oily soot behind 
which was contaminated with PCB's. Samples and quantitative as- 
sessments of this accident were reviewed. 


6260 (EPRI-EL—2572, pp 6.13-6.16) Destruction of 
PCB's in transformer oil. Brunelle, D.J.; Singleton, D.A. 
Sep 1982. NTIS, PC A13/MF AO1. 

From Electric Power Research Institute seminar on PCB; 
Dallas, TX, USA (1 Dec 1981). 

The chemical reaction mechanisms and kinetics of polychlo- 
rinated biphenyls react with potassium hydroxide and polyethylene 
glycol in non-polar solvents such as transformer fluid. The reac- 
tions temperature, air, and moisture dependencies are also de- 
scribed. Preliminary toxicity studies of the reaction products indi- 
cate mild eye irritation and no toxicity by oral ingestion or dermal 
absorption. (DLS) 


6261 (LUNBDS/(NBBE—1016)/1-8/(1981)) Photosyn- 
thesis, growth and competitive ability of some coniferous 
forest mosses and the influence of herbicides and heavy 
metals (Cu, Zn). Stjernquist, I. (Lund Univ. (Sweden)). Dec 


1981. 129p. NTIS (US Sales Only), PC A07/MF AO1. 
Order Number DE82750802. 

Thesis. 

The importance of morphological characteristics and envi- 
ronmental variables as controlling factors for photo- synthesis and 
growth of Dicranum polysetum, Pleurozium schreberi and Ptilium 
crista-castrensis were studied. The three mosses had maximum as- 
similation capacity in different segments of the shoot and the 
growth form determined to what degree the capacity could be uti- 
lized. COz fixation was limited by nutrient supply and selectivity af- 
fected by the environmental variables. In situ growth in a certain 
habitat or during a certain season closely corresponded to the oscil- 
lation of the variables important for CO: fixation. Application of 
2,4-D,MCPA,Triclopyr and Glyphosate to populations of Di- 
cranum, Pleurozium and five co-existing species gave selective ef- 
fects on assimilation and respiration depending on bryophyte and 
herbicide. Generally, Glyphosate had negative long-term effects on 
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photosynthesis of coniferous mosses with the exception of Sphag- 
num squarrosum. MCPA, 2,4-D and Triclopyr immediately de- 
creased CO» fixation to maximally 30% of the control (Pleurozium 
and Hylocomium splendens). After one month CO» assimilation in- 
creased. Effects of varying concentrations of 2,4-D, and Glyphosate 
were studied and the influence on growth discussed. Assimilation 
and respiration of Dicranum was negatively related to increasing 
content of Cu+Zn in the shoot. The effect was significant at con- 
centrations twice the background level. 


6262 (NP—3900342) Cancer and environment. Meer- 
kamp van Embden, IC. (Verband der Chemischen Industrie 
e.V., Frankfurt am Main (Germany, F.R.)). 1980. 25p. (in 
German). NTIS nd Sales Only), PC A02/MF AO1. Order 
Number DE8390034 

The author comes to the following conclusions: cancerous 
diseases, if occurring as a result of chemical-dependeni expositions 
at work, are diminished by continual improvements of medical- 
technical industrial safety measures. An increasing cancer risk by 
chemical products must be denied. The statements on a generally 
excessive content of carcinogeneous residues in food do not bear a 
critical examination either. The former endangering rate of men by 
carcinogens, partly of natural, partly of anthropogeneous origin, 
had been at least as high and frequently also much higher than it is 
today. Within the past 15 years comprehensive measures of techni- 
cal-hygienic pollution protection have relieved the emission of pol- 
lutants. Now as before the general life expectance is increasing. 
While the age-adjusted cancer mortality rate has remained practi- 
cally unchanged during the past decades the number deaths caused 
by heart and circulation diseases shows an alarming rise, also when 
age-adjusted. The way of living plays an important part >> to 
cancer, apart from the status of immunity and age 
esses. An environmental factor for cancer aieat which is rect so 
underestimated is excessive insolation. The importance of psychoso- 
cial risk factors has not yet been investigated sufficiently although 
it may be just them which could be important for the assessment of 
cancer hazards. 


6263 (PNL—4425) Statistical analysis of litter experi- 
ments in teratology. Williams, R.; Buschbom, R.L. (Pacific 
Northwest Lab., Richland, WA (USA)). Nov 1982. Con- 
tract AC06-76RL01830. 17p. NTIS, PC A02/MF AOI. 
Order Number DE83002764. 

Teratological data is binary response data (each fetus is 
either affected or not) in which the responses within a litter are 
usually not independent. As a result, the litter should be taken as 
the experimental unit. For each litter, its size, n, and the number of 
fetuses, x, possessing the effect of interest are recorded. The ratio p 
= x/n is then the basic data generated by the experiment. There 
are currently three general approaches to the analysis of teratologi- 
cal data: nonparametric, transformation followed by t-test or 
ANOVA, and parametric. The first two are currently in wide use 
by practitioners while the third is relatively new to the field. These 
first two also appear to possess comparable power levels while 
maintaining the nominal level of significance. When transformations 
are employed, care must be exercised to check that the transformed 
data has the required properties. Since the data is often highly 
asymmetric, there may be no transformation which renders the data 
nearly normal. The parametric procedures, including the beta-bi- 
nomial model, offer the possibility of increased power. 


6264 (SNV-PM—1422) Effects of cadmium on Ponto- 
poreia affinis and the natural ion of meiofauna in a 
soft bottom model Sundelin, B. (Statens Natur- 
vaardsverk, Solna (Sweden)). Apr 1981. 23p. (In Swedish). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82750779. 

Series of laboratory soft bottom microecosystems containing 
sediment and the natural population of meio- and microfauna and 
the amphipod Pontoporeia affinis were used to investigate the long- 
term effects of cadmium on a typical Baltic benthos community. 
Environmental conditions, in terms of temperature, salinity, light 
periods, organic content of the sediment and the resultant life 
cycles of the amphipods in the control laboratory ecosystem were 
in good agreement with the situation in nature. Effects of cadmium 
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(Cd**) in nominal concentrations of 5, 50 and 150 ug/1 were inves- 
tigated. Mortality, reproduction, embryonic development of Ponto- 
poreia growth and survival of Pontoporeia juveniles and accumula- 
tion of cadmium in Pontoporeia and in the sediment were studied. 
Effects on embryogenesis were detected after 3 months exposure at 
all cadmium concentrations tested. Mortality of juveniles was sig- 
nifi- cant after 8.5 months in the 50 and 150 ug Cd/1 treatments. 
After 15 months all juveniles hatched in the aquaria containing cad- 
mium had been eliminated. The meiofauna groups which are repre- 
sented in the microcosms and in the Askoe-Landsort area seemed 
to be sensitive to cadmium. The most sensitive group is the Ostra- 
coda. Accumulation of cadmium was more rapid in the amphipods 
than in the sediment. After 8.5 months a steady state concentration 
seemed to be reached in the sediment in the 5 ug Cd/1 treat- ment. 
No steady state was reached by the amphipods in any of the cadmi- 
um concentrations. 


6265 (UCRL—15505) Subchronic inhalation toxicity of 
1,3,5-trichlorobenzene. Sasmore, D.P.; Mitoma, C.; Tyson, 
C.A.; Johnson, J.S. (SRI International, Menlo Park, CA 
(USA)). 11 Oct 1982. Contract W-7405-ENG-48. 20p. 
NTIS, PC A02/MF A0O1. Order Number DE83002250. 

Male and female rats were exposed to 0, 10, 100 or 1000 
ppM of 1,3,5-trichlorobenzene vapors for 6 hours daily, 5 days a 
week, for up to 13 weeks. After 4 and 13 weeks of exposure, ani- 
mals were sacrificed and examined for changes in blood, clinical 
chemistry, internal organs, and tissues resulting from the 1,3,5-trich- 
lorobenzene treatment. No treatment-related effects on the blood 
and clinical chemistry were evident. The only effects that were 
considered treatment-related were a squamous metaplasia and hy- 
perplasia in the respiratory epithelium in the nasal passages of high- 
dose rats and the increased incidence of dried red material on the 
faces of these rats during exposures compared with other groups. 


6266 Newly synthesized hypoxia-mediated drugs as ra- 
diosensitizers and cytotoxic agents. Astor, M. (Columbia 
Univ., New York, NY); Hall, E.J.; Bigalow, J.E.; Parham, 
J.C. International Journal of Radiation Oncology, Biology and 
Physics; 8: No. 1, 75-83(Jan 1982). 

Chinese hamster cells in culture were used to compare the 
radiosensitizing efficiency and cytotoxicity of misonidazole with 
several 2, 4 and 5 substituted nitroimidazoles. The two substituted 
compounds (SR 2508 and SR 2555) are similar to misonidazole in 
radiosensitizing effectivenss, but are significantly less toxic to hy- 
poxic cells. This reduced cytotoxicity may result from either slower 
drug penetration or slower removal of non-protein sulfhydryl com- 
pounds (NPSH). The compound MJL-1-191-VII* (a 4-nitroimida- 
zole) is a much more effective radiosensitizer than would be pre- 
dicted from its electron affinity. It appears to sensitize by two 
mechanisms, the first resulting from its electron affinity and the 
second a consequence of its rapid removal of endogeneous cellular 
NPSH; which are naturally occurring radioprotective substances. 


6267 Sister chromatid exchange induced by short-lived 
monoadducts produced by the bifunctional agents mitomycin 
C and 8-methoxypsoralen. Linnainmaa, K.; Wolff, S. (Univ. 
of California, San Francisco). Environmental Mutagenesis; 4: 
No. 3, 239-247(1982). 

To see if DNA crosslinks are involved in the induction of 
sister chromated exchange (SCE), Chinese hamster ovary cells 
were exposed to two bifunctional alkylating agents,mitomycin C 
and 8-methoxypsoralen, and their monofunctional derivatives, de- 
carbamoyl mitomycin C and angelicin. The data indicates that mon- 
oadducts, rather than crosslinks, are responsible for SCE formation. 
Furthermore, all agents but angelicin produced short-lived lesions 
that led to SCEs in the first period of DNA replication after treat- 
ment (twin SCEs). In contrast, angelicin, like methyl methanesul- 
fonate and N-acetoxyacetylaminofluorene, produced lesions that 
lasted more than one cycle, indicating that several different types of 
DNA lesions are capable of SCE induction. 


6268 Microbial detection of mutagenic nitro-organic 
compounds in filtrates of coal fly ash. Wei, C. (Univ. of Cali- 
fornia, Davis); Raabe, O.G.; Rosenblatt, L.S. Environmental 
Mutagenesis; 4: No. 3, 249-258(1982). 

The presence of mutagenic nitro-organic compounds on coal 
fly ash was indicated by the greatly reduced microbial mutagenicity 
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of the ash filtrates with nitroreductase-deficient strains of Salmonel- 
la typhimurium compared to their corresponding parental strains. 
Addition of the liver S-9 microsomal enzyme preparation signifi- 
cantly increased the mutagenic activities of the ash extracts. Ex- 
tracts of fly ash mutagens were prepared with horse serum, di- 
methyl sulfoxide, or azeotropic benzene/methanol mixture. The 
data were normalized to net revertants per 10° Salmonella typhi- 
murium cells per milligram of ash used. This normalization proce- 
dure is essential for interpretation of comparative results. Both four- 
way and three-way analyses of variance were used to simultaneous- 
ly evaluate the differences between solvent extracts, fly ash muta- 
gen, S-9 activation, and nitroreductase-deficient strains and their pa- 
rental strains. Of the three extraction systems tested, benzene/ 
methanol azeotropic mixture was generally found to have the high- 
est extraction power, and horse serum was the lowest. The results 
show that overall 87.5% (+/- 1.8 SE) of the mutagenic activity of 
the fly ash was associated with nitro-organic compounds. 
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6269 (DOE/EP—0055) Environmental, safety and 
health personnel and functional representatives. (USDOE As- 
sistant Secretary for Environmental Protection, Safety and 
Emergency Preparedness, Washington, DC. Office of Oper- 
ational Safety). Jul 1982. 40p. NTIS, PC A03/MF AO1. 
Order Number DE83002637. 

The listing of all US DOE and contractor environmental, 
safety, and health personnel includes the position title and phone 
number of each individual. The director is organized by site. (JGB) 


6270 (FOA-C—10192-M2) Fires, dwellings, energy: a 
study of future fire risks, Norlander, N.-O. (Foersvarets 
Forskningsanstalt, Stockholm (Sweden)). Oct 1981. 81p. (In 
Swedish). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE82750811. 

The purpose of this report is to try to perceive some possible 
future fire risks. The investigation of risks has been target oriented 
in so far that two interesting main brackets were studied, new 
energy systems and dwelling environment. Within each of these 
areas mainly five future changes of risks seem conceivable. The sit- 
uation of the groups consisting of elderly and handicapped is a 
mounting problem. These categories have difficulti- es helping 
themselves if a fire breaks out, they themselves may cause fires, and 
they are becoming more and more integrated into the community. 
The areas for vacation cottages are more densely planned, while at 
the same time the sites spread to less accessible regions. The activi- 
ties in and around the home are growing more diversified. In- 
creased leisure time will allow more time for activities at home. 
Fire caused by incendiaries is already now a serious problem. The 
motive factors (covering up crime, vandalisation, revenge, insur- 
ance fraud, etc.) may increase. Increased use of solid fuels lead to 
increasing fire risks. In large-scale operation the risk is shifted to- 
wards storage, and in small-scale operation towards the actual in- 
cineration. Energy-saving measures such as installation of smaller 
windows and better insulation will also have consequenses from a 
firepro- tection point of view. Airborne heating systems, if they are 
not correctly designed, may increase the risk of spreading flue gas. 
Certain construction designs in which air channels are built into 
floors and walls will reduce the fire resistance of the building. New 
fuels for automobiles, especially alcohols, involve a potentially 
greater risk since alcohol emits explosive fumes at room tempera- 
ture. As a fire risk, natural gas is a somewhat double-edged prob- 
lem. 


6271 (ORNL/TM—8476) Asbestos removal and dispos- 
al information system: a user’s guide. Knight, P.S.; Eisen- 
hower, B.M. (Oak Ridge National Lab., TN (USA)). Oct 
1982. Contract W-7405-ENG-26. 49p. NTIS, PC A03/MF 
A0l1. Order Number DE83001704. 

Program ASBSO1, written for the staff of the Department of 
Environmental Management (DEM) at Oak Ridge National Labo- 
ratory (ORNL), is an on-line management information system that 
provides file maintenance and information retrievability for demoli- 
tion and/or renovation operations involving friable (capable of be- 
coming an airborne health hazard) asbestos material at the Labora- 
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tory. System 1022 is the data base management system used. The 
screen processor SCOPE provides the DEM staff with system 
prompts for ease of use and data integrity. Data for the system 
comes from two UCN forms: (1) Notice of Intention to Demolish 
or Renovate Friable Asbestos Material (UCN-13385) and (2) Re- 
quest for the Disposal of Asbestos or Material Containing Asbestos 
(UCN-13386). Examples of the forms are in Appendix A. Data is 
entered into the system as requests are submitted to DEM. Total 
amounts of friable asbestos removed in demolition and/or renova- 
tion operations can be generated by the program upon user request. 
These totals are submitted in a quarterly report to the Environmen- 
tal Protection Branch of the US Department of Energy (DOE) on 
a continuing basis (see Appendix B). This report describes the oper- 
ation of the computer program ASBSO1 from data entry to genera- 
tion of totals. Each data attribute of the master file ASBSTO.DMS 
is described in detail, and a sample session is given for user refer- 
ence. 


6272 Permeation of protective garment material by 
liquid benzene and by tritiated water. Weeks, R.W. Jr.; 
McLeod, M.J. (Los Alamos National Lab., NM). American 
Industrial Hygiene Association Journal; 43: No. 3, 201- 
211(Mar 1982). Contract W-7405-ENG-36. 

Although the toxic and carcinogenic natures of benzene 
have been known for some time, the 10 ppm regulation governing 
human exposure to it as a vapor or a liquid dates only from the 
1970's. The present work presents the rate at which liquid benzene 
breaks through certain protective garment materials and, thus, pro- 
vides information concerning the protection these materials pro- 
vide. Presented here are the results of such measurements on butyl, 
natural rubber latex, neoprene latex, nitrile latex, surgical rubber 
latex, Teflon, Tyvek 1422A, poly(vinyl chloride), and Viton elas- 
tomers, and the following composites or supported 
elastomers:butyl-coated nylon; ethylene vinyl acetate/polyethylene- 
coated Tyvek 1422A;Poly(vinyl alcohol) and Saranex 15. Included 
in these determinations were studies to correlate the protective ma- 
terials’ swelling and weight changes following immersion in ben- 
zene with their breakthrough time, i.e., that time at which benzene 
was first detected in the aqueous phase of the permeation cell. This 
was done in hopes that ultimately a “screening test” might be rec- 
ommended concerning the permeation of lack of permeation 
through given materials. Also included in this report are observa- 
tions of the time required for tritium from tritiated water to perme- 
ate butyl rubber, nitrile latex, surgical rubber latex, and poly(vinyl 
alcohol). 
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6273 (CEA-N—2244) Isotope paleoclimatology and At- 
lantic deep water history since 15 million years. Blanc, P.L. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France); Centre National de la Recherche Scientifi- 
que, 91 - Gif-sur-Yvette (France). Centre des Faibles Ra- 
dioactivites). Dec 1981. 204p. (In French). NTIS (US Sales 
Only), PC A10/MF A0O1. Order Number DE82702824. 
8Q/'*O and “C/"C ratio measurements in foraminiferal 
calcite are applied to the paleoclimatology of the North Atlantic 
and to the reconstruction of deep water exchanges between the At- 
lantic and Pacific Oceans, from middle Miocene time (15 m.y. ago) 
to the present, on samples from 2 DSDP wells. Chapters 1 to 4 de- 
scribe the structural frame and hydrological setting of these sites, 
and the stratigraphy of the deposits. A .4 m.y. lag between the initi- 
ation of the first boreal ice-caps and their extension to northern 
Europe is explained by the persistency of the North-Atlantic Drift. 
In chapters 5 to 8, the *C/'*C ratio of dissolved mineral carbon is 
used as a tracer of the residence time of the deep waters, the indi- 
cations of which are preserved in benthonic foraminiferal calcite. It 
is shown that present-day type thermo-haline circulation was initiat- 
ed 13.2 m.y. ago in the northern Atlantic, when the volcanic Scot- 
land-Iceland-Greenland ridge subsided; that the closure of the 
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Mediterranean sea during the Messinian (6.2 to 5 m.y. ago) caused 
this circulation to stop, and that the present circulation started 
again when the Mediterranean re-opened, at the beginning of the 
Pliocene. 


(LBL—14809) Experimental evidence that an as- 

teroid impact led to the extinction of many species 65 million 

years ago. Alvarez, L.W. (Lawrence Berkeley Lab., CA 

(USA)). Sep 1982. Contract AC03-76SF00098. 73p. (CONF- 

820488—1). NTIS, PC A04/MF AOI. Order Number 
DE83001359. 

From National Academy of Sciences annual meeting; Wash- 
ington, DC, USA (26 Apr 1982). 

The development of the theory that the mass extinction of 
the dinosaurs at the Cretaceous-Tertiary boundary was caused by 
an asteroid impact is reviewed. The personnel involved, the objec- 
tions to the theory, and the evidence refuting those objections are 
presented chronologically. (ACR) 


6275 (NUREG/CR—2909) Paleozoic poleey of the 
New Madrid area. Schwalb, H.R. (Illinois ate Geclogica 
Survey, Champaign (USA)). Sep 1982, Op Sp. NTIS. 

MF AOI - GPO $5.00. Order Number DE83900300. 

Thick sections of sedimentary rocks occupy two grabens, the 
Reelfoot Rift and the Rough Creek Graben. Early sediments of 
Middle Cambrian and sub-Mt. Simon (Lamotte) deposition are 
found in the grabens, but do not crop out in the area. Growth fault- 
ing continued to deepen the Rough Creek Graben and possibly the 
Reelfoot Rift during much of the Paleozoic interval. Renewed tec- 
tonic activity, probably occurring during the Mesozoic Era, uplift- 
ed the Pascola Arch near the center of the Reelfoot Rift and also 
renewed uplift of many structural features and fault zones, some of 
which were displaced in a direction opposite to earlier movements. 
Erosion then removed thousands of feet of sediment from the area, 
and beveled the Pascola Arch. Igneous plutons were injected into 
the Precambrian basement rocks and some penetrated into the sedi- 
mentary section and formed dikes and sills. Subsidence followed 
with the formation of the Mississippi Embayment where Cretaceous 
and Tertiary sediments collected and buried the Pascola Arch. The 
area remains seismically active to the present day. 


6276 (NUREG/CR—2914) Correlation of lignite beds 
for fault identification in the area of 
western Kentucky. Final Cobb, J.C.; Williams, D.A. 
(Kentucky Geological Survey, Lexington (USA)). Sep 1982. 
33p. NTIS, PC A03/MF AOl1 - GPO $4.50. Order Number 
DE82905938. 

Portions of document are illegible. 

Data from four drill holes and other subsurface data were 
compiled to analyze for possible offset on a suspected fault near an 
earthquake epicenter in the New Madrid seismotectonic area of 
western Kentucky. The drill holes penetrated unconsolidated 
Eocene and younger sediments of the Mississippi 
These holes were located along an east to west line that intersected 
the northeast trending lineament of the suspected fault. Lignite was 
encountered in each of the drill holes. Correlation of lignitic layers, 
geophysical logs, and drill cuttings suggests that the lignite was de- 
posited on a gently rolling, westward-dipping surface. This surface 
dips westward at approximately 23 feet per mile. The underlying 
Wilcox Formation is reported to dip westward at 23 feet per mile. 
No evidence was found to support the presence of offset on the 
suspected fault, but the inability to correlate the lignitic deposits 
unequivocally made it impossible to rule out the possibility of a 
fault. Furthermore, the similarity between the dip of the Wilcox 
Formation and the dip of the lignite horizon suggests no offset 
along the line of the drill holes. Five possibilities about the occur- 
rence of a fault in the area investigated are: (1) no offset due to 
faulting exists, (2) the suspected fault was not intersected by the 
line of drill holes presented in this report, (3) the presence of un- 
consolidated deposits may have dampened effects of faulting, (4) 
offset due to faulting exists but is too small to detect, and (5) offset 
on the lineament occur only to the south and died out before reach- 
ing the study area. 
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6277 (RHO-BW-SA—233P) “Ar/**Ar ages of Colum- 
bia River basalt from deep boreholes in south-central Wash- 
ington. Long, P.E.; Duncan, R.A. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford - 
ations; Oregon State Univ., Corvallis (USA). School of 
Oceanography). Sep 1982. Contract AC06-77RL01030. 13p. 
(CONF-820964—1). NTIS, PC A02/MF AOl. Order 
Number DE83000871. 

From Joint Pacific Northwest American Geophysical Union 
and American Association for the Advancement of Science meet- 
ing; Fairbanks, AK, USA (14 Sep 1982). 

Portions of document are illegible. 

Argon-40/**Ar age spectrums have been obtained by incre- 
mental heating experiments for eight whole-rock samples of Colum- 
bia River basalt from deep boreholes in south-central Washington. 
The samples analyzed bracket major stratigraphic horizons within 
the Grande Ronde Basalt portion of the Columbia River Basalt 
Group, including the Vantage horizon, the Mg horizon, and the 
Ne-R2 paleomagnetic horizon. Diffusive loss of radiogenic argon 
has occurred in most samples, but reliable crystallization ages are 
apparently preserved in the higher temperature gas increments. 
Best estimates of crystallization ages for six Grande Ronde Basalt 
samples from core well DC-12 range from 15.6 to 16.1 million 
years old (+-0.2 million years old, 1/sup sigma/). Stratigraphic 
considerations suggest that the age difference between the No-Re 
paleomagnetic horizon and the Vantage horizon (top of Grande 
Ronde Basalt) is within the resolution of the technique. We, there- 


fore, conclude that this sequence of ~ 15 Grande Ronde Basalt © 


flows was deposited in <500,000 yr. The age of the Vantage hori- 
zon is estimated to be 15.6 +- 0.2 million years of ~ 1 million 
years greater than estimates based on conventional potassium-argon 
techniques. 


6278 (TAC-RS—82-003) Quarterly literature review of 
the remote sensing of natural resources. Third quarter, July- 
September 1982. (New Mexico Univ., Albuquerque (USA). 
Technology Application Center). Sep 1982. 177p. Technol- 
ogy Application Center, University of New Mexico, Albu- 
querque, NM 87131. 

This quarterly bibliography contains approximately 446 cita- 
tions and abstracts. The most prolific areas were the sections on ge- 
ology, hydrology, and vegetation. Sensors were primarily those op- 
erating within the ultraviolet through radar wavelength bands. 
(ACR) 


6279 (UCRL—53309) Characterization of Climax gran- 
ite ground water. Isherwood, D.; Harrar, J.; Raber, E. (Law- 
rence Livermore National Lab., CA (USA)). Aug 1982. 
Contract W-7405-ENG-48. 97p. NTIS, PC A05/MF A011. 
Order Number DE83001916. 

The Climax ground water fails to match the commonly held 
views regarding the nature of deep granitic ground waters. It is nei- 
ther dilute nor in equilibrium with the granite. Ground-water sam- 
ples were taken for chemical analysis from five sites in the frac- 
tured Climax granite at the Nevada Test Site. The waters are high 
in total dissolved solids (1200 to 2160 mg/L) and rich in sodium (56 
to 250 mg/L), calcium (114 to 283 mg/L) and sulfate (325 to 1060 
mg/L). Two of the samples contained relatively high amounts of 
uranium (1.8 and 18.5 mg/L), whereas the other three contained 
uranium below the level of detection (< 0.1 mg/L). The pH is in 
the neutral range (7.3 to 8.2). The differences in composition be- 
tween samples (as seen in the wide range of values for the major 
constituents and total dissolved solids) suggest the samples came 
from different, independent fracture systems. However, the appar- 
ent trend of increasing sodium with depth at the expense of calcium 
and magnesium suggests a common evolutionary chemical process, 
if not an interconnected system. The waters appear to be less oxi- 
dizing with depth (+ 410 mV at 420 m below the surface vs + 86 
mV at 565 m). However, with Eh measurements on only two sam- 
ples, this correlation is questionable. Isotopic analyses show that the 
waters are of meteoric origin and that the source of the sulfate is 
probably the pyrite in the fracture-fill material. Analysis of the 
measured water characteristics using the chemical equilibrium com- 
puter program EQ3 indicates that the waters are not in equilibrium 
with the local mineral assemblage. The solutions appear to be su- 
persaturated with respect to the mineral calcite, quartz, kaolinite, 
muscovite, k-feldspar, and many others. 


ERA VOL. 8,NO.3/ 810 


6280 Porous media equivalents for networks of discon- 
tinuous fractures. Long, J.C.S.; Remer, J.S.; Wilson, C.R.; 
Witherspoon, P.A. (Lawrence Berkeley Lab., CA). Water 
Resources Research; 18: No. 3, 645-658(Jun 1982). Contract 
W-7405-ENG-26. 

The theory of flow through fractured rock and homogene- 
ous anisotropic porous media is used to determine when a fractured 
rock behaves as a continuum. A fractured rock can be said to 
behave like an equivalent porous medium when (1) there is an insig- 
nificant change in the value of the equivalent permeability with a 
small addition or subtraction to the test volume and (2) an equiva- 
lent permeability tensor exists which predicts the correct flux when 
the direction of a constant gradient is changed. Field studies of 
fracture geometry are reviewed and a realistic, two-dimensional 
fracture system model is developed. The shape, size, orientation, 
and location of fractures in an impermeable matrix are currently 
available in the literature. The fracture system models are subjected 
to simulated flow tests. The results of the flow tests are plotted as 
permeability “ellipses.” The size and shape of these permeability el- 
lipses show that fractured rock does not always behave as a homo- 
geneous, anisotropic porous medium with a symmetric permeability 
tensor. Fracture systems behave more like porous media when (1) 
fracture density is increased, (2) apertures are constant rather than 
distributed, (3) orientations are distributed rather than constant, and 
(4) larger sample sizes are tested. Preliminary results indicate the 
use of this new tool, when perfected, will greatly enhance our abili- 
ty to analyze field data on fractured rock systems. The tool can be 
used to distinguish between fractured systems which can be treated 
as porous media and fractured systems which must be treated as a 
collection of discrete fracture flow paths. 


6281 Upstream finite element method for solution of 
transient transport equation in fractured porous media. Noor- 
ishad, J.; Mehran, M. (Lawrence Berkeley Lab., CA). Water 
Resources Research; 18: No. 3, 588-596(Jun 1982). Contract 
ACO03-76SF00098. 

A finite element method for the solution of two-dimensional 
transient dispersive-convective transport of nonconservative solute 
species in fractured porous media is presented. A two-nodal point 
one-dimensional transport element for fractures is developed which 
provides a number of advantages relative to conventional fracture 
representation by two-dimensional continuum elements. To elimi- 
nate the oscillatory behavior of convective-dominated transport 
which is a more likely occurrence in fracture, a very efficient one- 
dimensional upstreaming method along with a two-dimensional 
method is implemented. Validity of the numerical scheme is estab- 
lished by comparison with existing one- and two-dimensional ana- 
lytic solutions. 
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REFER ALSO TO CITATION(S) 4112, 4225, 4229, 4449, 4465, 4467, 6030, 
6275, 6297, 6297, 6670 


6282 (CNEN-RT/AMB—(81)12) Roman comagmatic 
province and the geodynamic evolution of the Tyrrhenian 
area. Locardi, E. (Comitato Nazionale per l’'Energia Nu- 
cleare, Rome (lItaly)). 1981. 72p. (In Italian). Dep. NTIS 
(US Sales Only), MF A01. Order Number DE82902799. 

Portions of document are illegible. 

A petrological study is made of volcanic systems, tectonics, 
magmatic evaluation and geochemical analysis of Sardegna, the Ap- 
penines, the Tyrrhenian regions of Italy, including tectonic, geo- 
dynamics, and seismic characteristics. Maps are presented which il- 
lustrate magmatism, volcanic sites, geologic structures, and earth- 
quake sites. 130 references, 19 figures. 


6283 (NUREG/CR—2991) Evaluation of potential sur- 
face faulting and other tectonic deformation. Bonilla, M.G. 
(Geological Survey, Reston, VA (USA)). Oct 1982. 65p. 
NTIS, PC A04/MF AOl - GPO $5.00. Order Number 
DE83900503. 

Portions of document are illegible. 

This report summarizes and provides references to much of 
what is known about tectonic deformation associated with earth- 
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quakes and describes current approaches and procedures for evalu- 
ating the hazards of surface faulting and other earthquake-related 
tectonic deformation. Emphasis is placed on surface faulting be- 
cause it is the more significant hazard for most construction. 


6284 (PNL-SA—10693) Digital techniques for the inte- 
gration and display of multisource data. Foote, H.P.; Wuke- 
lic, G.E.; Blair, S.C. (Pacific Northwest Lab., Richland, 
WA (USA)). Aug 1982. Contract AC06-76RL01830. 8p. 
(CONF-820893—1). NTIS, PC A02/MF AOl. Order 
Number DE83002026. 

From 5. international symposium on computer-assisted carto- 
graphy; Crystal City, VA, USA (26 Aug 1982). 

The Pacific Northwest Laboratory has been conducting 
basic research to develop and apply new digital techniques for 
processing and integrating remote sensing and geoscience data for 
energy-related applications. Example data sets include topography, 
surficial geology, gravity, magnetics, etc. This research has pro- 
duced and tested extensive software for combining data from var- 
ious sources to prepare a variety of unique computer-generated 
graphics (maps and displays). This paper describes the basic meth- 
odology involved in multisource data registration, integration, and 
display functions. Specifically, methods found most useful for han- 
dling image (photographs and maps) and non-image point-source, 
line, and numerical data formats are discussed in relation to raster 
vs. vector-polygon processing considerations. Types of multisource 
data products (discipline and user-tailored) that have been comput- 
er generated and utilized are enumerated. Moreover, options for di- 
gitally combining or overlaying various data bases on a common 
format to generate new user products are discussed and examples 
presented. The latter includes a variety of display options, such as 
shaded contour and stereo. A brief description of basic hardware 
requirements is also provided. 


6285 Role of the Kaltag and Kobuk faults in the tec- 
tonic evolution of the Bering Strait region. Holmes, M.L. 
(Geological Survey, Seattle, WA); Creager, J.S. pp 293-302 
of Eastern Bering Sea shelf: oceanography and resources. 
Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Wash- 
ington, DC; Office of Marine Pollution Assessment (1981). 

The generally latitudinal trend of the major basins and 
mountain belts in northwestern Alaska and northeastern Siberia 
places severe constraints on palinspastic reconstructions of the tec- 
tonic features of this region. The essential continuity of these linear 
trends since Precambrian time precludes the possibility that there 
has been any significant north-south relative movement between 
Alaska and Siberia. The geological similarity between the Seward 
and Chukotsk Peninsulas suggests that they probably acted as a 
single unit, bounded on the suth by the Kaltag fault and on the 
north by the Kobuk fault. This tectonic block moved eastward 
more than 100 km during the Tertiary, partly as a result of sea- 
floor spreading in the North Atlantic and Arctic Oceans. An im- 
portant assumption in this model is that the Kobuk Trench repre- 
sents a major left-lateral transcurrent fault. 


6286 CSAMT: application and advantage. Ostrander, A. 
(Zonge Engineering and Research Organization, Inc., 
Tucson, AZ). pp 12p, Paper 8 of a Northwest 
Mining Association meeting. Spokane, WA; Northwest 
Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

Controlled source audio-magnetotellurics (CSAMT), an elec- 
tromagnetic technique, is a relatively new exploration technique 
which can provide highly detailed information of the subsurface ge- 
ology. CSAMT measures both the electric field and the magnetic 
field induced in the earth by an artificial source. These data are 
used to calculate resistivity profiles which can illuminate both verti- 
cal and lateral changes in geology. CSAMT has been used success- 
fully in massive sulfide exploration, delineating hydrothermal veins, 
tracing faults, outlining alteration zones, and mapping structure. 
Many other applications are eminently feasible. The excellent depth 
of penetration and the high lateral resolution combined with the 
ease of logistics make this technique a powerful exploration tool for 
a variety of exploration problems. 
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REFER ALSO TO CITATION(S) 3925, 3989, 3990, 4366, 4389, 4426, 4431, 
4444, 4476, 4483, 4484, 5710 


6287 (GSF-R—269) Computer code to calculate disper- 
sion and effective porosity in stratified, porous media, Malos- 
zewski, P. (Gesellschaft fuer Strahlen- jh Umweltfors- 
chung m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Radiohydrometrie). Oct ‘Oct 198 33p. (In German). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE82750871. 

Tracer analysis of hydrodynamic dispersion in water bearing 
strata. 


6288 (SAND—82-1084) Measurement of the dielectric 
dispersion of saturated rocks over the frequency range of 100 
Hz to 100 kHz. Duda, L.E.; Stark, M.A. (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1982. Contract 
AC04-76DP00789. 54p. NTIS, PC A04/MF AOl1. Order 
Number DE83002342. 

An experimental technique to measure the real and imagi- 
nary parts of the dielectric constant of fluid-saturated rocks over a 
frequency range of 100 Hz to 100 kHz is described. The four-elec- 
trode method operates by digitizing the analog signals obtained 
from measuring both the voltage drop across the sample and the 
current passing through the sample. The phase difference between 
these two signals as well as the voltage magnitude is then calculat- 
ed from the data. These data are used to determine the real and 
imaginary components of the dielectric constant at the applied fre- 
quency. Measurements on test components and methanol are pre- 
sented to illustrate the accuracy of the technique. Two Berea sand- 
stone and three synthetic rock samples are also measured. The re- 
sponse of the former qualitatively agree with measurements of simi- 
lar samples found in the literature. The data from the rock meas- 
urements have been fit to a single delta-function relaxation model 
with goud agreement. Several improvements in the experimental 
technique are considered and some suggestions for future experi- 
ments are presented. 13 figures, 5 tables. 


6289 (SAND—82-2178C) Review of creep modeling for 
rock salt. Herrmann, W.; Wawersik, W.R.; Montgomery, 
S.T. (Sandia National Labs., Albuquerque, NM (USA)). 
1982. Contract AC04-76DP00789. 9p. (CONF-820158—1). 
NTIS, PC A02/MF A0O1. Order Number DE83000322. 

From International conference on constitutive laws for engi- 
neering materials: theory and application; Toronto, Canada (10 Jan 
1982 

. Portions of document are illegible. 

Finite element analyses are being used for the design of 
mines or caverns in salt deposits, which are to be used as repositor- 
ies. A review is given of an effort to construct adequate constitu- 
tive equations for the creep of natural rock salt at relatively low 
temperatures, low stresses and for long times. Starting with labora- 
tory creep test data, the construction of creep laws is described. 
These are extended to constitutive equations for arbitrary stress 
states and histories by means of viscous and elastic-viscous theories. 
Predictions using them are compared with each other and with 
actual mine closure data. 15 figures. 


6290 Experiments on a slipping crack. Olsson, W.A. 
(Geomechanics Division 5532, Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Geophysical Re- 
search Letters; oN No. 8, 797-800(Aug 1982). Contract AC04- 
76DP00789. 

A unique configuration is created to study the stress-strain 
response of triaxial compression. 


6291 
fide the 
Tull, J.F. (Oak Ridge 


district, Alabama. 
Natl Lab, TN, USA). Economic — 
Cy and the Bulletin of the —? of Economic Geologists; T7 
2, 322-334(Mar-Apr 19 
enireniinate af aincts Octtintes Queene 
Pyriton, Alabama. The Hillabee Greenstone represents Devonian 
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tholeitic arc volcanism and occurs at the stratigraphic top of the 
Talladega slate belt in the northern Alabama Piedmont. Below the 
Greenstone, rocks in the lower part of the Talladega slate belt 
formed in a continental shelf environment. The entire Talldega slate 
belt has been metamorphosed to lower greenschist grade. The Pyri- 
ton sulfides are characterized by significant amounts of Cu and Zn, 
with subordinate amounts of Pb; Au and Ag are of quite low abun- 
dance. Dominant minerals are pyrite, chalcopyrite, and sphalerite. 
The Pyriton deposits are interpreted to represent deposition of sul- 
fides on the sea floor surface, distal from the volcanic and ore 
sources, which were to the southeast. Additional zones of sulfide 
enrichment might be expected downdip to the southeast, because 
the Hillabee host rock thickens in the general direction of the vol- 
canic source. Refs. 
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REFER ALSO TO CITATION(S) 3988, 4041, 4210, 4224, 4225, 4227, 4228, 
4232, 4233, 4238, 4366, 4426, 5613, 6129, 6137, 6291 


6292 (GJBX—199-82) Seasonal effects on ground water 
chemistry of the Ouachita Mountains. National Uranium Re- 
source Evaluation Program. Steele, K.F.; Fay, W.M.; Caven- 
dor, P.N. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Aug 1982. Contract AC09- 
76SR00001;AC13-76GJ01664. 64p. (DPST—81-141-24). 
NTIS, PC A04/MF AO1. Order Number DE83001216. 

Portions of document are illegible. 

Samples from 13 ground water sites (10 springs and 3 wells) 
in the Ouachita Mountains were collected nine times during a 16- 
month period. Daily sampling of six sites was carried out over an 
11-day period, with rain during this period. Finally, hourly sam- 
pling was conducted at a single site over a 7-hour period. The sam- 
ples were analyzed for pH, conductivity, temperature, total alkalin- 
ity, nitrate, ammonia, sulfate, phosphate, chloride, silica, Na, K, Li, 
Ca, Mg, Sr, Ba, Fe, Mn, Zn, Cu, Co, Ni, Pb, Hg, Br, F, V, Al, Dy, 
and U. Despite the dry season during late summer, and wet seasons 
during late spring and late fall in the Ouachita Mountain region, 
there was no significant change in the ground water chemistry with 
season. Likewise, there was no significant change due to rain storm 
events (daily sampling) or hourly sampling. The report is issued in 
draft form, without detailed technical and copy editing. This was 
done to make the report available to the public before the end of 
the National Uranium Resource Evaluation. 9 figures, 19 tables. 


6293 (PNL—4276) WATEQ3 geochemical model: ther- 
modynamic data for several additional solids. Krupka, K.M.; 
Jenne, E.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1982. Contract AC06-76RL01830. 58p. NTIS, 
PC A04/MF AO1. Order Number DE83000896. 

Geochemical models such as WATEQ3 can be used to 
model the concentrations of water-soluble pollutants that may 
result from the disposal of nuclear waste and retorted oil shale. 
However, for a model to competently deal with these water-soluble 
pollutants, an adequate thermodynamic data base must be provided 
that includes elements identified as important in modeling these pol- 
lutants. To this end, several minerals and related solid phases were 
identified that were absent from the thermodynamic data base of 
WATEQ3. In this study, the thermodynamic data for the identified 
solids were compiled and selected from several published tabula- 
tions of thermodynamic data. For these solids, an accepted Gibbs 
free energy of formation, AG°/sub f,298/, was selected for each 
solid phase based on the recentness of the tabulated data and on 
considerations of internal consistency with respect to both the pub- 
lished tabulations and the existing data in WATEQ3. For those 
solids not included in these published tabulations, Gibbs free ener- 
gies of formation were calculated from published solubility data 
(e.g., lepidocrocite), or were estimated (€.g., nontronite) using a 

gy summation method described by Mattigod and Sposito 
(1978). The accepted or estimated free energies were then com- 
bined with internally consistent, ancillary thermodynamic data to 
calculate equilibrium constants for the hydrolysis reactions of these 
minerals and related solid phases. Including these values in the 
WATEQ3 data base increased the competency of this geochemical 
model in applications associated with the disposal of nuclear waste 
and retorted oil shale. Additional minerals and related solid phases 
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that need to be added to the solubility submodel will be identified 
as modeling applications continue in these two programs. 


6294 Some ical characteristics of Bering Sea 
sediments. Burrell, D.C.; Tommos, K.; Naidu, A.S.; Hoskin, 
C.M. (Univ. of Alaska, Fairbanks). pp 305-319 of Eastern 
Bering Sea shelf: oceanography and resources. Volumes 1 
and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

Biogeochemical data are presented for surficial Bering Sea 
sediments; most are for separate single collections on the southeast- 
ern shelf and Norton Sound. Sand-sized sediment predominates, 
gravel occurs in certain nearshore areas, and mud-sized material is 
usually a minor component except in Norton Sound adjacent to the 
Yukon River discharge. In general, the distribution of size frac- 
tionation conforms to the present physical environment as this is 
currently understood and relict and palimpsest sediment is of minor 
distribution. Southeastern shelf infauna demonstrates a reciprocal 
relationships: individual organisms are at a maximum in fine sand- 
sized sediment, but (wet weight) biomass increases in sediment finer 
and coarser than this. Illite and a glycol-expandable component are 
the dominant shelf clay minerals (< pm), together with chlorite 
and minor kaolin. Heavy metal contents - especally defined extract- 
able fractions - correlate with fineness of mean grain size; hence 
contents are, in general, relatively reduced over these shelf areas. 
Increases in near-bottom particulate contents may be attributed to 
sediment resuspension. 


6295 Distribution and elemental composition of suspend- 
ed particulate matter in Norton Sound and the northeastern 
Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters. Feely, R.A.; Massoth, G.J.; Paulson, A.J. 
(Pacific Marine Environmental Lab., Seattle, WA). pp 321- 
337 of Eastern Bering Sea shelf: oceanography and re- 
sources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). 
ish DC; Office of Marine Pollution Assessment 
(1981). 

The distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern Bering 
Sea shelf were studied in July 1979. Samples were analyzed for 
total suspended matter and particulate C, N, Mg, Al, Si, K, Ca, Ti, 
Cr, Mn, Fe, Ni, Cu, and Zn. The results show that the bulk of sus- 
pended material in Norton Sound consists of sedimentary material 
discharged from the Yukon River and resuspended bottom sedi- 
ments. The Yukon River material enters the sound from the south- 
west, is transported north and northeast around the perimeter of 
the sound, and exits from the northwest. The concentrations of the 
major and trace elements in the particulate matter and their elemen- 
tal ratios with aluminum indicate that: K, Ca, Ti, Cr, Fe, Ni, and 
Cu are primarily associated with aluminosilicate material derived 
from the Yukon River and resuspended sediments, and C and N are 
primarily associated with terrestrial organic material in estuarine 
samples and marine organic material in offshore samples. Significant 
enrichments of Mn and Zn, observed in the off-shore samples, are 
attributed to Mn recycling in the sediments followed by precipita- 
tion of Mn onto particulate phases in the water column, with the 
Mn oxyhdroxides scavenging Zn. 


6296 Revised stream sediment geochemistry at selected 
precious metal deposits in British Columbia. Barakso, J.J.; 
Tegart, P. pp 35p, Paper 9 of Eighty-seventh Northwest 
Mining Association meeting. Spokane, WA; Northwest 
Mining Association (1981). 

From Northwest Mining Association meeting; Spokane, 
WA, USA (4 Dec 1981). 

Despite the many prospects which have been discovered by 
conventional stream sediment geochemistry, the dispersion studies 
of elements in the vicinity of various existing prospects and orebo- 
dies indicate that a revision of stream sediment geochemistry meth- 
ods for most of the elements, including gold, is necessary and inevi- 
table. Stream sediment sampling has not changed much since it was 
introduced to us in the late fifties by H.E. Hawks, J. Riddell and 
J.A.C. Fortescue. Our attempt in this paper is to revise the stream 
sediment sampling for precious metals; our work is carried out as 
well for base metals, molybdenum, uranium, etc., but those will be 
discussed in a separate paper. In this study, emphasis was placed on 
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those areas where conventional stream sediment geochemistry 
failed to produce anomalies at a reasonable sampling density. For 
further improvement of stream sediment geochemical techniques, a 
routine low-cost heavy mineral sampling technique was worked out 
and implemented in several areas. Details of sampling and analyt- 
ical data, together with dispersion processes, are discussed at Caro- 
lin Mines, Consolidated Cinola Mines, Equity Silver Mines, and 
Toodoggone Area (Baker Mine, Lawyers Creek, Great Western 
Petroleum). In conjunction with the environmental aspects of gold 
and silver dispersion, the applicable pathfinder elements are briefly 
discussed. 


5805 Oceanography 


REFER ALSO TO CITATION(S) 4441, 4462, 4465, 4466, 4467, 4468, 4469, 
i 4471, 4473, 4482, 4485, 4486, 4488, 4489, 4490, 4491, 6039, 6111, 6143, 


6297 (NUREG/CR—2840) Annotated Tsunami bibliog- 
raphy: 1962-1976. Pararas-Carayannis, G.; Dong, B.; 
Farmer, R. (National Oceanic and Atmospheric Administra- 
tion, Honolulu, HI (USA). International Tsunami Informa- 
tion Center). Aug 1982. 512p. NTIS, PC A22/MF AOl - 
GPO $12.00. Order Number DE83900003. 

This compilation contains annotated citations to nearly 3000 
tsunami-related publications from 1962 to 1976 in English and sev- 
eral other languages. The foreign-language citations have English 
titles and abstracts. 


6298 (SAND—82-0664-Vol.2-App.-Pt.1, pp 179-190) 
High resolution stable isotope stratigraphy of the latest Pleis- 
tocene and Holocene of three northern Bermuda Rise cores. 
Keigwin, L.D.; Corliss, B.H. (Woods Hole Oceanographic 
Inst., MA). Jul 1982. NTIS, PC A99/MF AOl1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 1. 

Stable isotopic analyses of the planktonic foraminifer Glo- 
borotalia inflata from three late Pleistocene-Holocene high sedimen- 
tation rate cores from the northern Bermuda Rise are used for cor- 
relation. The detailed 51*0 records show the change from maximum 
(glacial) to minimum (interglacial) values in each core as well as 
other significant changes which are stratigraphically useful. One 
such change may reflect either a low-salinity layer on the ocean 
surface due to glacial meltwater or an interval of pronounced sur- 
face water warming about 15,000 years ago. The detailed correla- 
tions of these cores suggest lateral and temporal stability of sedi- 
mentation over the past 20,000 years at the location of these cores 
on the northern Bermuda Rise. Alternatively, if there have been 
discontinuities in sedimentation they were regional in extent and 
cannot be recognized by studying cores from a small area. 


6299 (SAND—82-0664-Vol.2-App.-Pt.2, pp 560-563) 
Activity rates of abyssal communities. Baldwin, R.J.; Smith, 
K.L. Jr. (Scripps Institution of Oceanography, La Jolla, 
CA). Jul 1982. NTIS, PC A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Our research program is currently directed toward two 
major aspects of deep ocean ecology: (1) the structure and activity 
rates of the sediment community and (2) the estimation of abyssope- 
lagic animal populations with determination of metabolic rates for 
the major animals inhabiting that zone. This research is being con- 
ducted on a transect of five stations spanning the central and east- 
ern North Pacific, from the oligotrophic central gyre area to the 
eutrophic Southern California Continental Borderlands. 


. 6300 (SAND—82-0664-Vol.2-App.-Pt.2, pp 564-609) 
Benthic boundary layer in the central and eastern North Pa- 
cific. I. A chemical and biological characterization. Smith, 
K.L. Jr.; Laver, M.B.; Brown, N.O. ( oa Institution of 
Oceanography, La Jolla, CA). Ful 1982. 1S, PC A99/MF 


In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 
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Nitrogenous nutrient profiles immediately above and below 
the sediment water interface as well as sediment organic carbon, 
total nitrogen, and macrofaunal abundance and biomass were evalu- 
ated on a transect of 5 stations across the central and eastern North 
Pacific. This transect extended from the central gyre area north of 
Hawaii to the Santa Catalina Basin off the southern California 
coast. A free vehicle grab respirometer was used to collect nutrient 
water samples at close intervals from 48 cm above to 15 to 20 cm 
below the sediment-water interface. This free vehicle was also used 
to recover undisturbed sediment samples for macrofaunal and or- 
ganic carbon and total nitrogen analyses. Bottom water hydrocasts 
and gravity cores supplemented the free vehicle samples. Ammoni- 
um and nitrite profiles above the sediment-water interface revealed 
considerable variability up to 48 cm at all stations and were dis- 
tinctly different from bottom water hydrocast samples taken at 2 m 
altitude. Nitrate profiles were more uniform. Sediment nutrients, or- 
ganic carbon and total nitrogen profiles were also erratic in these 
oxygenated surface sediments (15 to 20 cm) suggesting the hetero- 
geneity of the sediments and of the overlapping reactions occurring 
in the diagenesis of organic matter. Macrofaunal abundance and 
biomass and surface organic carbon and total increased 
from west to east, with a trend towards larger animals at the east- 
ern stations. These longitudinal gradients from west to east, corre- 
sponded to increasing surface primary productivity. 


6301 (SAND—82-0664-Vol.2-App.-Pt.2, pp 610-662) 
Benthic boundary layer in the central and eastern North Pa- 
cific. II. Sediment community oxygen and nutri- 
ent exchange. Smith, K.L. Jr.; Horrigan, S.G. (Scri Insti- 
tution of Oceanography, La Jolla, CA). Jul 1982. » PC 
A99/MF AO1. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

Sediment community oxygen consumption (SCOC) and nu- 
trient exchange rates (NH,*, NO3;-,NO2~) were measured along a 
transect of five stations from the oligotrophic central North Pacific 
to the eutrophic upwelling off the coast of southern California. 
These rates were measured using a free vehicle grab 
at three spatial scales, intergrab (cm), intersubstation (km), and in- 
terstation (10? km). Sediment community oxygen consumption in- 
creased along a gradient of increasing surface primary productivity 
from west to east. Most of the variability in SCOC at both the in- 
terstation and substation level are correlated to depth and macro- 
faunal abundance. Predictive equations for SCOC were generated 
using these parameters. Nitrogenous nutrient exchange rates were 
highly variable and showed no east-west trends. Much of the small 
scale variability in nitrogenous nutrient exchange rates is attributa- 
ble to temporal and spatial heterogeneity in the sediments. Meas- 
ured nutrient exchange rates did not agree with predicted fluxes es- 
timated from pore water profiles which is attributed to differences 
in temporal scaling. Predicted fluxes represent overall processes 
which occur on long time scales. Measured fluxes represent a com- 
posite of short- and long-term processes monitored across the sedi- 
ment-water interface. Concurrent estimates of organic matter 
supply to and demand of the sediment community at the eastern- 
most station on the transect revealed insufficient supply of carbon 
and nitrogen. 


6302 (SAND—82-0664-Vol.2-App.-Pt.2, pp Sanat 
effects of food odor on O, 


consumpti 
Jr.; Baldwin, R.J. (Scripps 
Jolla, CA). Jul 1982. NTIS, PC A99/MF A011. 

In Subseabed disposal program annual report, January-Sep- 
tember 1981. Volume II. Appendices (principal investigator prog- 
ress reports). Part 2. 

In situ respiration rates as a response to the odor of food, 
were measured for two species of scavenging amphipods, Parali- 
cella caperesca from 3650 m in the western N. Atlantic and Orcho- 
mene sp. B from 1300 in the Santa Catalina Basin off southern Cali- 
fornia. In addition, complementary laboratory starvation/respiration 
rates for a shallow-water species, Orchomene sp. A, were deter- 
mined. Initial elevated O2 consumption rates were found for up to 8 
h in all deep-sea amphipods exposed to bait odor, followed by a 
period of lowered respiration equivalent to rates observed in ani- 
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mals not exposed to bait. Orchomene sp. A revealed a response 
similar to that observed in the deep-sea species. A metabolic strat- 
egy is proposed whereby scavenging amphipods efficiently utilize 
large episodic organic falls in the food-limited environment of the 
deep sea. This strategy involves (1) the ability to withstand long pe- 
riods of starvation, (2) rapid response to an organic fall, (3) rapid 
location of the organic fall, (4) maximal rate of food consumption 
with maximal quantity ingested, and (5) efficient utilization of the 
consumed food. Each of these attributes are explored with the ex- 
pected and observed mechanisms employed to achieve them. 


6303 Perspective of physical oceanography in the Bering 
Sea, 1979. Kinder, T.H. (Naval Ocean Research and Devel- 
opment Activity, Bay St. Louis, MS). pp 5-13 of Eastern 
Bering Sea shelf: oceanography and resources. Volumes 1 
and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, DC; 
Office of Marine Pollution Assessment (1981). 

Until. recently, physical oceanographic research in the 
Bering Sea concentrated on broad spatial and long temporal scales, 
and much of the field work occurred off the shelf in water overly- 
ing the deep basins. Research concentrated on basin-wide phenom- 
ena of long duration, and this work determined the oceanic climate 
or physical geography of the Bering Sea. Since about 1975, the 
focus of research has shifted toward shorter spatial and temporal 
scales, and also from the deep basins onto the shelf. Deviations 
from the large-scale mean state, such as interannual variability, 
fronts, eddies, tides, and vertical finestructure, are important bio- 
logically as well as physically, and this trend in research will prob- 
ably continue through the next decade. 


6304 Hydrographic structure over the continental shelf 
of the southeastern Bering Sea. Kinder, T.H. (Naval Ocean 
Research and Development Activity, Bay St. Louis, MS); 
Schumacher, J.D. pp 31-52 of Eastern Bering Sea shelf: 
Oceanography and resources. Volumes 1 and 2. Hood, 
D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

We synthesize recent work conducted over this exceptional- 
ly broad (~ 500 km) shelf which generally has only slow mean 
flow (= 2 cm/sec). Hydrographic structure is little influenced by 
this flow, but rather is formed primarily by boundary processes: 
tidal and wind stirring; buoyancy input from insolation, surface 
cooling, melting, freezing, and river runoff; and lateral exchange 
with the bordering oceanic water mass. Three distinct hydrograph- 
ic domains can be defined using vertical structure to supplement 
temperature and salinity criteria. Inshore of the 50 m isobath, the 
coastal domain is vertically homogeneous and separated from the 
adjacent middle domain by a narrow (~ 10 km) front. Between the 
50 m and 100 m isobaths, the middle domain tends toward a strong- 
ly stratified two-layered structure, and is separated from the adja- 
cent outer domain by a weak front. Between the 100 m isobath and 
the shelf break (~ 170 m depth), the outer domain has surface and 
bottom mixed layers above and below a stratified interior. This in- 
terior has pronounced finestructure, as oceanic water intrudes 
shoreward from the weak haline front over the slope, and shelf 
water (middle domain) intrudes seaward across the 100 m isobath. 
These domains and their bordering fronts tend to persist through 
winter, although the absence of positive buoyancy often makes the 
middle shelf vertically homogeneous. 


6305 Circulation over the continental shelf of the south- 
eastern Bering Sea. Kinder, T.H. (Naval Ocean Research 
and Development Activity, Bay St. Louis, MS); Schu- 
macher, J.D. pp 53-75 of Eastern Bering Sea shelf: ——- 
raphy and resources. Volumes 1 and 2. Hood, D.W,; 
Calder, J.A. (eds.). Washington, DC; Office of Marine Pol- 
lution Assessment (1981). 

Using extensive direct current measurements made during 
the period 1975 to 1978, we describe flow over the southeastern 
Bering Sea shelf. Characteristics of the flow permit us to define 
three distinct regimes, nearly coincident with the hydrographic do- 
mains defined in the previous chapter. The coastal regime, inshore 
of the 50 m isobath, had a slow (1 to 5 cm/sec) counterclockwise 
mean current and occasional wind-driven pulses of a few days’ du- 
ration. The middle regime, bounded by the 50 and 100 m isobaths, 
had insignificant (< 1 cm/sec) mean flow but relatively stronger 
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wind-driven pulses. The outer regime, between the 100 m isobath 
and shelf break (~ 170 m), had a 1 to 5 cm/sec westward mean 
and low-frequency events unrelated to local winds. Over the entire 
shelf most of the horizontal kinetic energy was tidal, varying from 
60% in the outer regime to 90% in the coastal regime. About 80% 
of the tidal energy was semidiurnal. Mean flow over the shelf is 
well described qualitatively by dynamic topographies, and shallow 
current data from both coastal and outer regimes agree quantita- 
tively as well. Two meteorological conditions that force the ob- 
served current pulses have been identified. In summer eastward- 
traveling low atmospheric pressure centers caused low-frequency 
pulses in the middle regime, and weaker pulses in the coastal 
regime. In winter, outbreaks of cold and dry continental air forced 
pulses within the coastal and middle regimes. 


6306 Circulation and hydrography of Norton Sound. 
Muench, R.D. (Pacific Marine Environmental Lab., Seattle, 
WA); Tripp, R.B.; Cline, J.D. pp 77-93 of Eastern Bering 
Sea shelf: oceanography and resources. Volumes 1 and 2. 
Hood, D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

Norton Sound was two-layered vertically in temperature and 
salinity during summer, the eastern portion being more strongly 
layered than the western. Weak cyclonic mean flow in the eastern 
upper layer was not reflected in the lower layer, which was nearly 
stagnant and contained remnant cold, saline water formed locally 
during winter. Maintenance of this extreme layering in the eastern 
sound despite shallow depths (~ 15 m) was due to buoyancy input 
as solar heating and fresh water, sufficient to offset vertical mixing 
generated by tidal currents. In the western sound, coupled norther- 
ly upper- and lower-layer flows reflected a northward net flow 
over the shelf west of the sound. At times a strong baroclinic coast- 
al flow occurred off Nome, and the central western sound was a 
locus for vertical mixing due to impingement of currents upon a 
shoal area. During winter, the sound approached vertical homo- 
geneity due to vertical convection consequent to cooling and ice 
formation. Although it was possible to define mean flows, the cur- 
rents were dominated by events which reflected regional wind and 
atmospheric pressure patterns in an as yet uncertain fashion. Such 
flow events may exert a primary control over such features as the 
Yukon River plume, which was never observed to enter the eastern 
sound even though the upper-layer salinity there suggests that 
Yukon water may have entered the sound prior to our observa- 
tions. 


Reevaluation of water transports in the vicinity of 
Bering Strait. Coachman, L.K.; Aagaard, K. (Univ. of 
Washington, Seattle). pp 95-110 of Eastern Bering Sea shelf: 
oceanography and resources. Volumes 1 and 2. Hood, 
D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

The general northward flow through Bering Strait transports 
water and associated properties from the Pacific Ocean into the 
Arctic Ocean. Systematic studies have been made of the flow em- 
ploying direct current measurements on sections traversing the 
system between the Alaskan and Siberian boundaries. (ACR) 


6308 Tides of the eastern Bering Sea shelf. Pearson, 
C.A. (Pacific Marine Environmental Lab., Seattle, WA); 
Mofjeld, H.O.; Tripp, R.B. pp 111-130 of Eastern Bering 
Sea shelf: oceanography and resources. Volumes 1 and 2. 
Hood, D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 

The acquisition of a substantial amount of pressure-gauge 
and current-meter data on the Bering Sea shelf has permitted a 
much more accurate description of the tides than has previously 
been possible. Cotidal charts are presented for the Me and, for the 
first time, the Na, Ki, and O; constituents, and tidal current ellipse 
charts for Me and K;. So, normally the second largest semidiurnal 
constituent, has not been included because it is anomalously small 
in the Bering Sea. The tide enters the Bering Sea through the cen- 
tral and western Aleutian Island passes and progresses as a free 
wave to the shelf. Largest tidal amplitudes are found over the 
southeastern shelf region, especially along the Alaska Peninsula and 
interior Bristol Bay. Each semidiurnal tide propagates as a Kelvin 
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wave along the Alaska Peninsula but appears to be converted on 
reflection in interior Bristol Bay to a Sverdrup wave. A standing 
Sverdrup (Poincare) wave resulting from cooscillation in Kuskok- 
wim Bay is evident on the outer shelf. The semidiurnal tides are 
small in Norton Sound where there is an amphidrome. The diurnal 
tides, which can have only Kelvin wave dynamics, cooscillate be- 
tween the deep basin and the shelf. Amphidromes are found be- 
tween Nunivak Island and the Pribilof Islands, and west of Norton 
Sound. Throughout most of the shelf the tide is of the mixed, pre- 
dominantly semidiurnal type; however, the diurnal tide dominates 
the Norton Sound. Tidal models by Suenderman (1977) (a vertical- 
ly integrated Mz model of the entire Bering Sea) and by Liu and 
Leendertse (1978, 1979) (a three-dimensional model of the south- 
eastern shelf incorporating the diurnal and semidiurnal tides) are 
discussed. Good qualitative agreement is found between the models 
and observations. 


po Recent fluctuations in sea ice distribution in the 

eastern Bering Sea. Niebauer, H.J. (Univ. of Alaska, Fair- 
banks). pp 133-140 of Eastern Bering Sea shelf: caw, 
raphy and resources. Volumes 1 and 2. Hood, D 
Calder, J.A. (eds.). Washington, DC; Office of Marine Pol- 
lution Assessment (1981). 

The eastern Bering Sea shelf (~ 1000 km long x 500 km 
wide) is ice covered in winter but ice free in summer. Time series 
of weekly percent ice coverage are presented, illustrating details of 
this phenomenon for the period 1973 to 1979. Advances and re- 
treats of the ice edge are correlated with fluctuations in sea and air 
temperatures, with surface winds, and with regional meteorological 
events. The period 1973 to 1979 is shown to be a time of extreme 
fluctuations with 1973 to 1976 characterized by below-normal tem- 
peratures and above-normal ice cover under northerly winds, while 
1976 to 1979 was a period of strong rise in temperatures and retreat 
of the ice pack under winds shifting to southerly. 


6310 Remote sensing analysis of ice growth and distri- 


bution in the eastern Sea. McNutt, S.L. (Pacific 
Marine Environmental Lab., Seattle, WA). pp 141-165 of 
Eastern Bering Sea shelf: oceanography and resources. Vol- 
umes 1 and 2. Hood, D.W.; Calder, J.A. (eds.). Washington, 
DC; Office of Marine Pollution Assessment (1981). 

Ice thickness distribution and ice types for the eastern Bering 
Sea are inferred from satellite imagery and available aircraft data. 
These have been combined with analyses of ice bridging and floe 
trajectories to estimate movement and generation of ice within the 
pack. The location of the ice edge has been plotted for different 
dates using satellite imagery and ice analysis charts. The position of 
the edge and the variability of the geographic location of the ice 
types and thicknesses supports a theory of ice generation according 
to which ice forms along the leeward side of east-west-trending 
coasts, is advected to the south-southwest within the pack, is 
broken into floes near the ice edge by the effects of wave propaga- 
tion, and melts at the edge when the thermodynamic limits of its 
stability are reached. 


6311 Nearshore ice characteristics in the eastern Bering 
Sea. Stringer, W.J. (Geophysical Institute, Fairbanks, AK). 
pp 167-187 of Eastern Bering Sea shelf: oceanography and 
resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Bering Sea nearshore ice conditions are described on the 
basis of a compilation of fast-ice edge satellite data, observations of 
specific ice events, and results from other studies. LANDSAT im- 
agery at 1:500,000 scale was used to map Bering Sea ice conditions 
between 1973 and 1976 in nearshore areas. From these maps, sec- 
ondary single-attribute maps were compiled, giving the edge of fast 
ice at various epochs during these four years. Seasonal maps repre- 
senting midwinter, late winter to early spring, and mid-to-late 
spring were then compiled. The seasonal average maps were then 
compared to determine seasonal trends in the location of the fast- 
ice edge. This information was analyzed together with imagery 
showing specific ice events and bathsymetric charts, wind data, 
tidal variations, and observed ice trajectories. The result is a region- 
al description of average nearshore ice conditions along the Bering 
Sea coast from Cape Prince of Wales to Cold Bay on the Alaska 


Peninsula. Over this distance a north-south transition is found from 
fast-ice conditions similar to those in the Beaufort and Chukchi 
Seas (fast ice bounded by grounded ridge systems at a depth of 20 
m) to conditions generated by large tidal variations, offshore winds, 
and highly mobile ice, with the result that fast ice is found only in 
highly protected, shallow waters. 


( 
Office of Marine Pollution ‘Assessment (1981). 

Recent field work at the ice edge during March 1979 shows 
that the interaction of ocean swell and winds contributes to the 
nature of the ice edge. Our observations show that the edge divides 
into three zones. At the seaward edge, there is a zone approximate- 
ly 10 km wide which consists of heavily rafted and ridged ice floes 
with heights on the order of 1 m, depths on order of 5 m, 
diameters of 10 to 20 m. The second zone, which is approximatel 
5 km wide, consists of rectangular ice floes 
0.5 m thick which have been broken by the ocean 
not heavily rafted or ridged. In the third 
propagates through the ice without fracturing i 
have horizontal length scales of km, and thicknesses 
We also found that when the wind blew 
outer zone, because of its increased aerod i 
downwind ahead of the rest of the pack to form the characteristic 
bands observed by satellite. These bands, which are on the order of 
1 km wide and 10 km long, continued to move south into warmer 
water until they disintegrated under the action of warm water and 
waves. 


6313 Eastern Bering Sea ice dynamics and 1 a 
namics. Pease, C.H. (Pacific Marine Environmental Lab. 
Seattle, WA). pp 213-222 of Eastern Bering Sea shelf: 
oceanography and resources. Volumes 1 and 2. Hood, 
D.W.; Calder, J.A. (eds.). W: DC; Office 
Marine Pollution Assessment (1981). 

During winter 1979, hydrographic, 
floe data were collected over the Bering Sea shelf. The i 
extended to 59°N; however, there appeared to be little or no i 
ee ee ee ee ee 
ee ee ee ere 
Sane Oe a 
much as 1 C warmer. Floes advected toward 
west at rates as high as 0.5 m/sec during 
events. Floes rotted along the margin eae 
days. Little ridging of ice was ames over the 
ing was prevalent among floes battered by wind 
ice edge. We observed that in the fall, northerl 
water of Norton Sound and the Bering Sea 
Island until the water column is isothermal at 
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modynamic equilibrium. The resulting meltwater is mechanically 
mixed and is a source of cooling for the waters of the southern 
Bering shelf. These observations suggest that ice formation and 
movement in the Bering Sea can be likened to a conveyor belt: 


and the limit advances somewhat as meltwater cools the upper 
layer. . 


6314 Sedimentary processes and potential geologic haz- 
ards on the sea floor of the northern Bering Sea. Larsen, 
M.C.; Nelson, C.H.; Thor, D.R. (Geological Survey, Menlo 
Park, CA). pp 247- 261 of Eastern Bering Sea shelf: ocean- 
ography and resources. Volumes 1 and 2. Hood, D.W.; 
Calder, J.A. (eds.). Washington, DC; Office of Marine Pol- 
lution Assessment (1981). 

A dynamic environment of strong bottom currents, storm 
waves, and gas-charged sediment on the shallow sea floor of the 
northern Bering Sea creates several potential geologic hazards for 
resource exploration. Thermogenic gas seeps, sea-floor gas crater- 
ing, sediment liquefaction, ice gouging, scour-depression formation, 
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coastal and offshore storm surge and associated deposition of 
storm-sand, and movement of large-scale bedforms all are active 
sedimentary processes in this epicontinental shelf region. Interaction 
between the processes of liquefaction and the formation of shallow 
gas pockets and craters, scour depressions, storm-sand deposits, and 
slumps results in sediment instability. Erosional and depositional 
are most intense in the shallower parts of the northern 
Bering Sea and along the coastline during storm surge flooding. 


6315 Ice-dominated regimen of Norton Sound and adja- 
cent areas of the Bering Sea. Ray, V.M. (MGF Oil Co., 
Houston, TX); Dupre, W.R. pp 263-278 of Eastern Bering 
Sea shelf: oceanography and resources. Volumes 1 and 2. 
Hood, D.W.; Calder, J.A. (eds.). Washington, DC; Office of 
Marine Pollution Assessment (1981). 


The patterns of ice formation, movement, and deformation in 
Norton Sound and adjacent areas of the Bering Sea were studied 
using LANDSAT and NOAA satellite imagery for the years 1973 
to 1977. The results demonstrate not only the marked seasonality of 
marine processes, but also the significant role of bathymetric and 
meteorologic conditions in controlling ice movement in this high- 
latitude, epicontinental sea. The ice-dominated regimen of the 
Norton Sound region begins with ice freezeup in October and lasts 
through the winter to spring breakup in May. 


6316 Ice gouging on the subarctic Bering shelf. Thor, 
D.R.; Nelson, C.H. (Geological Survey, Menlo Park, CA). 
pp 279-291 of Eastern Bering Sea shelf: oceanography and 
resources. Volumes 1 and 2. Hood, D.W.; Calder, J.A. 
(eds.). Washington, DC; Office of Marine Pollution Assess- 
ment (1981). 

Ice striking the sea floor gouges surficial sediment of the 
shallow Bering epicontinental shelf of Alaska. Two types of ice 
gouge have been recognized: the single gouge, a single furrow, and 
multiple gouges or raking, a wide zone of numerous, subparallel 
furrows. Single gouges, the most common type, are cut by single- 
keeled pieces of thick ice, whereas multiple gouges are formed by 
multikeeled, thick, pressure-ridge ice. Gouges occur in water 
depths of 30 m or less, but are most dense in water 10 to 20 m 
deep. Although some gouge incisions are as deep as 1 m, most are 
0.5 m or less. Ice gouges trend parallel to pack-ice movement, 
which in turn is generally parallel to isobaths and coastline configu- 
ration. Mean gouge trend in Norton Sound is west-east, in the 
northeastern Bering Sea north-south. 
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REFER ALSO TO CITATION(S) 6410, 6465 


6317 (BNL—31974) Report on solar-neutrino experi- 
ments, Davis, R. Jr. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 17p. (CONF- 
8206123—1). NTIS, PC A02/MF AOl. Order Number 
DE83001306. 

From Workshop on proton decay experiments; Argonne, IL, 
USA (7 Jun 1982). 

This report on solar neutrino experiments will include a sum- 
mary of the results of the chlorine detector, and an account of our 
plans to build a gallium solar neutrino experiment. In addition to 
discussing the experimental side of the solar neutrino problem I 
would like to relate our experiences during the last 15 years in 
working in the Homestake Gold Mine. In the course of our work at 
Homestake a number of independent groups have asked to use our 
facilities and, because of the cooperative and helpful attitude of the 
Mine management, these experimentalists could be easily accommo- 
dated. A brief account of these experiences may be useful for the 
main business of this workshop, building large particle detectors for 
observing nucleon decay, and the related question of the need for a 
national underground physics facility. 
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6318 (LA-UR—82-2947) Cosmology, inflation, and su- 
persymmetry. Albrecht, A.; Dimopoulos, S.; Fischler, W.; 
Kolb, E.W.; Raby, S.; Steinhardt, P.J. (Los Alamos Nation- 
al Lab., NM (USA); Pennsylvania Univ., Philadelphia 
(USA). Dept. of Physics; Harvard Univ., Cambridge, MA 
(USA). Dept. of Physics; Michigan Univ., Ann Arbor 
(USA). Dept. of Physics). 1982. Contract W-7405-ENG-36. 
15p. (CONF-820882—1). NTIS, PC A02/MF AOl1. Order 
Number DE83002062. 

From 3. Marcel Grossman meeting on the recent develop- 
ment of general relativity; Shanghai, Switzerland (28 Aug 1982). 

Cosmological consequences of supersymmetric grand unified 
models based on the Witten-O’Raifeartaigh potential are discussed. 
In particular we study the development of the phase transition in 
the spontaneous breaking of supersymmetry. We find that in realis- 
tic models where light fields feel supersymmetry breaking only 
through coupling to massive fields, e.g., the Geometric Hierarchy 
model, the universe does not inflate or reheat. Thus, the standard 
cosmological flatness, monopole, and horizon problems remain. In 
addition, we find that the transition is never completed, in the sense 
that the universe remains dominated by coherent Higgs field 
energy, resulting in an apparent matter dominated universe with 0 
= 10, 


6319 (LA-UR—82-2987) Corrections to primordial nu- 
cleosynthesis. Dicus, D.A.; Kolb, E.W.; Gleeson, A.M.; Su- 
darshan, E.C.G.; Teplitz, V.L.; Turner, M.S. (Texas Univ., 
Austin (USA). Center for Particle Theory; Los Alamos Na- 
tional Lab., NM (USA); United States Arms Control and 
Disarmament Agency, Washington, DC; Chicago Univ., IL 
(USA). Astronomy and Astrophysics Center). 1982. Con- 
tract W-7405-ENG-36. 1lp. (CONF-820971—1). NTIS, PC 
A02/MF A01. Order Number DE83002081. 

From Neutrino conference; Telemark, WI, USA (22 Sep 
1982). 

: The changes in primordial nucleosynthesis resulting from 
small corrections to rates for weak processes that connect neutrons 
and protons are discussed. The weak rates are corrected by im- 
proved treatment of Coulomb and radiative corrections, and by in- 
clusion of plasma effects. The calculations lead to a systematic de- 
crease in the predicted *He abundance of about AY = 0.0025. The 
relative changes in other primoridal abundances are also 1 to 2%. 


6320 (MPI-PAE/Extraterr.—172) Annual report 1981. 
(Max-Planck-Institut fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.). Inst. fuer Extraterrestrische Physik). 
Jan 1982. 113p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE82750911. 

In this annual report the work done at the named Institute is 
described. This concerns particle and fields in the solar system, in- 
frared astronomy, X-ray astronomy, ‘y-astronomy, and molecule 
spectroscopy. A list of publications is added. 


6321 (NP—2905801) X-ray eclipses in AR Lac: prelimi- 
nary results. Gibson, D.M.; Walter, F.M. (New Mexico Inst. 
of Mining and Technology, Socorro (USA). Dept. of Phys- 
ics; Colorado Univ., Boulder (USA)). 1982. 6p. NTIS, PC 
A02/MF AOl1. Order Number DE82905801. 

Portions of document are illegible. 

Observations of the nearby eclipsing RS CVn binary AR 
Lac using the Imaging Proportional Counter on the Einstein X-ray 
Satellite have revealed both primary and secondary minima. The 
depth of these soft X-ray minima are about 30% and 10%, respec- 
tively, of the flux at quadrature and the variations are relatively 
smooth. When compared with observations at other wavelengths 
the following preliminary conclusions appear to be indicated: (1) 
The surface flux in soft X-rays from both stars is approximately the 
same. (2) The soft X-ray corona of the G2 IV-V primary (Ri = 1.8 
R/sub theta/) is small. Its depth is no more than 10% of the stellar 
radius. (3) The soft X-ray corona of the KO IV secondary (Re = 
3.1 R/sub theta/) is large and possibly asymmetric. Apparently the 
corona extends approximately one stellar radii above the spotted 
side of this active component. (4) No individual small scale struc- 
tures (e.g. loops) contain more than 10% of the X-ray flux. This 
tends to indicate the presence of very large (~ R/sub */) and/or 
very many (> 20) loops. (5) Coronal temperatures apparently in- 
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crease (while densities decrease) with distance from the stellar sur- 
faces. Two consequences are the observed lack of hard X-ray and 
radio eclipses and the likelihood that the quiescent radio emission in 
this system is thermal (T ~ 2 x 10° K) with gyroresonance absorp- 
tion playing a key role. 


6322 (PPPL—1943) Plasma in astrophysics. Kulsrud, 
R.M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Oct 1982. Contract AC02-76CH03073. 17p. NTIS, PC A02/ 
MF AO1. Order Number DE83002338. ; 

Two examples of plasma phenomena of importance to astro- 
physics are reviewed. These are examples where astrophysical un- 
derstanding hinges on further progress in plasma physics under- 
standing. The two examples are magnetic reconnection and the 
collisionless interaction between a population of energetic particles 
and a cooler gas or plasma, in particular the interaction between 
galactic cosmic rays and the interstellar medium. 


6323 Time-variable positron annihilation radiation from 
the galactic center direction. Leventhal, M.; MacCallum, 
C.J.; Huters, A.F.; Stang, P.D. (Bell Laboratories, Murray 
Hill, New Jersey). Astrophysical Journal, Letters to the 
Editor; 260: No. 1, L1-L5(1 Sep 1982). 

Our balloon-borne germanium ‘y-ray telescope has been 
flown for a third time over Alice Springs, Australia to further 
study the galactic center source 511 keV annihilation-line radiation. 
The source was found to be in an “off” or “low” state. Our best fit 
experimental value for the line flux at Earth is zero, with a "1 o” 
upper bound of 3.8 x 10-* photons cm™? s~. This null result is dis- 
cussed in the context of other measurements and available theoreti- 
cal models, the most promising of which involve a galactic super- 
nova or central compact object like a massive black hole. 


6324 Radiation-driven implosions in molecular clouds. 
Sandford, M.T. II; Whitaker, R.W.; Klein, R.I. (Los 
Alamos National Laboratory of the University of Califor- 
nia). Astrophysical Journal; 260: No. 1, 183-201(1 Sep 1982). 

We present two-dimensional radiation-hydrodynamic calcu- 
lations of the interaction of ionization and shock fronts with a geo- 
metrical inhomogeneity in a molecular cloud. These regions consist 
of low density clumps of masses < or =2 M/sub sun/, for which 
self-gravity is negligible. The radiation transport is both angle and 
frequency dependent. Ionizing stellar radiation and density vari- 
ations in molecular cloud models are shown to produce a conver- 
gent shock that creates mass concentrations with densities signifi- 
cantly above those expected from one-dimensional compressions. 
The masses and time scale for concentrations to increase depend on 
the geometry of the initial density variations and the intensity of 
ionizing stellar radiation. The radiation of OB stellar associations is 
shown to be effective in forming dense mass globules from preexist- 
ing low density inhomogeneneities near the edges of H II regions. 
Our calculations suggest that the cloud environment surrounding 
the cluster may influence subsequent star formation within the 
cloud. We include an analytic treatment of isothermal interacting 
shocks. The possible relationship between the observed concentra- 
tions and ionization shock compression is discussed. 
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6325 (OUP—81-19) Results based on a correlative study 
of geomagnetic and radio auroral observations. Haldoupis, C. 
(Oslo Univ. (Norway). Fysisk Inst.). [nd]. 29p. NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE82702826. 

18 refs. 

The results presented here are from a correlative study of 
ground based magnetometer data from an auroral station, and 
STARE radar auroral data from a small ionospheric region located 
exactly above the magnetometer site. The magnetometer data in- 
cludes both the horizontal X and Y magnetograms and micropulsa- 
tion components. The STARE data represents time sequencies of 
both the echo intensity and irregularity drift velocity (or electric 
field) vector. The observations used in the analysis are from a rea- 
sonably disturbed 16-hour period covering the afternoon, midnight 
and morning sectors of auroral oval. A close relationship was found 
to exist between the geomagnetic variations and the backscatter 


ccimeakdea tana Gane tun teats exthameeinenenes in the 
electric field most likely play a role in the generation of Pi-pulsa- 
tions. 


6326 (UCRL—53346) Accurate, practical 
satellite infrared radiometer data. Sulli aa 


(Lawrence Livermore National Lab., CA (USA)). 1982. 
Contract W-7405-ENG-48. 145p. NTIS, PC A07 AOl. 
Order Number DE83002506. 

Thesis. Portions of document are illegible. 

This study's purpose is to determine whether a relatively 


High resolution line-by-line model calculations are included to com- 
plete the evaluation. 


6327 SSC on July 29, 1977 and its propagation within 
the magnetosphere. Wilken, B.; Goertz, C.K.; Baker, D.N.; 
Higbie, P.R.; Fritz, T.A. (Max-Planck-Institut fuer Aerono- 
mie, D-3411 Katlenburg-Lindau 3, Federal ic of Ger- 
many). Journal of Geophysical Research; 87: No. A8, 5901- 
5910(1 Aug 1982). 

At 0027 UT on July 29, 1977 an interplanetary shock wave 
arrived at the front side magnetosphere and triggered substantial 
geomagnetic activity throughout the day. The propagation of the 
resulting MHD wave within the has been studied 
Se eee ee 
geostationary orbit and the interplanetary space and groundbased 

At the time of the SSC the European GEOS 1 was 
located at R = 6.7 R/sub E/ and 1300 LT providing accurate ref- 
erence measurements for the hydromagnetic impulse spreading out 
in the magnetosphere. The signal transmission from the front side 
magnetopause down to the equatorial ionosphere correspond to an 
average wave speed of v = 600 km/s. A propagation speed of v = 
910 km/s was found for the signal transmission in the outer magne- 
tosphere in and beyond the geostationary altitude. The results com- 
pared reasonably well with model calculations. 


6328 Observation and modeling of energetic particles at 
synchronous orbit on July 29, 1977. Baker, D.N.; Fritz, 
T.A.; Wilken, B.; Higbie, P.R.; Kaye, S.M.; Kivelson, M_G.; 
Moore, T.E.; Stuedemann, W.; Masley, A.J.; Smith, P.H.; 
Vampola, A.L. Journal of Geophysical Research; 87: No. A8, 
5917-5932(1 Aug 1982). 

In the 12 hours following a worldwide storm sudden com- 
mencement at 0027 UT on July 29 there was a series of at least 
four magnetospheric substorms, the last and largest of which exhib- 
ited an expansion phase onset at ~ 1200 UT. Data from six space- 
craft in three general local time groupings (0300, 0700, and 1300 
LT) were examined, and vector magnetic field data and energetic 
electron and ion data from ~15 keV to >2 MeV were employed. 
Four primary types of studies were carried out: (1) timing and mor- 
phology of energetic particle injections; (2) variation of particle 
phase space densities f ( p = p*/2mB), using local magnetic field 
and particle flux data; (3) measurement of boundary motions, using 
high-energy ion gradient anisotropies; and (4) adiabatic modeling, 
which included injection, large-scale convection, corotation, and 
gradient drifts. For the 1200 UT substorm it is concluded that there 
was a substantial flux dropout in a broad sector near local midnight 
because of a large-scale boundary motion, followed by a recovery 
to a predropout configuration. There were then several subsequent 
injection events with distinct onsets (extending as far eastward as 
0300 LT), for which ion anisotropy information suggests an inward 
motion of particles from outside of geostationary orbit. Particle 
drift information reveals that these particles drifted azimuthally 
completely around the earth. It is also concluded from the phase 
space density studies that ‘fresh’ particles with magnetic moments 
of up to at least several hundred MeV/gauss were injected near 
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geostationary orbit. The present adiabatic convection model can ex- 
plain the observed injection of large magnetic moment particles 
from the plasma sheet into synchronous orbit, although physical 
elements of the normal model must be altered somewhat. 


6329 Multiple-Spacecraft and Correlated Riometer 
Study of Magnetospheric Substorm Phenomena. Baker, D.N.; 
Hones, E.W. Jr.; Belian, R.D.; Higbie, P.R.; Lepping, RP. 
Stauning, P. (University of California, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Geophysical Research; 87: No. A8, 6121-6136(1 Aug 1982). 

Substantial progress has been made in recent years toward 
the separation of spatial and temporal effects within the magnetos- 
phere through the use of simultaneous multipoint measurements. 
From 1977 to the present we have had identical energetic particle 
instruments in geostationary orbit on the two spacecraft, and during 
1977—1978 these satellites were separated by ~4.5 hours in local 
time. During this same epoch, 13 variously located riometer sta- 
tions provided broad latitudinal and longitudinal ground-based cov- 
erage of substorm activity. Throughout this period of coordinated 
investigation we have found numerous examples of substorm 
growth phase features at widely separated local times. Simultaneous 
measurements of the magnetosheath and interplanetary magnetic 
field (north-south) orientation during substorm growth phases sug- 
gest quite close correlations between energy input to the magnetos- 
phere and the development of growth-phase-related stresses near 
geostationary orbit. Thus the results of this study demonstrate the 
broad local time region in which growth phase features are observ- 
able in spacecraft data, and they also support the concept of storage 
of energy prior to substorms, with the sudden release of this energy 
at substorm expansion onset. 


6330 Observations of gyrating ions in the foot of the 
nearly perpendicular bow shock. Paschmann, G.; Sckopke, 
N.; Bame, S.J.; Gosling, J.T. (Max-Planck-Institut fuer 
Physik und Astrophysik, Institut fuer extraterrestrische 
Physik, 8046 Garching, W. Germany). Geophysical Research 
Letters; 9: No. 8, 881-884(Aug 1982). 

High temporal resolution measurements of ion velocity dis- 
tributions obtained with the Los Alamos/MPI instruments on 
ISEE-1 during a high Mach-number bow shock crossing under 
nearly perpendicular conditions reveal the presence of a beam of 
secondary ions gyrating about the magnetic field. These ions are 
first encountered as the satellite enters the region just ahead of the 
foot of the shock and show the behavior expected for solar wind 
ions which are reflected off the shock and subsequently returned to 
it under the combined influence of deflection in the magnetic field 
and acceleration in the interplanetary electric field. In particular, 
the energy and direction of the beam ions, as well as the distance 
from the shock ramp when they first appear, show good quantita- 
tive agreement with predictions from simple ion orbit consider- 
ations. Beam densities increase from 0.2% to 30% of the total 
plasma density as the main shock is approached. The agreement 
with predictions based on unimpeded orbits indicates that the ion 
beam is not measurably degraded through interaction with the 
counter-streaming solar wind upstream of the ramp. The signifi- 
cance of the reflected and gyrating ions lies in the fact that they 
provide strong dispersion in velocity space and thus constitute the 
first step in the process by which solar wind streaming energy is 
converted into thermal energy of the ions at the bow shock. 
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6331 (BNL—31970) Ion time-of-flight spectroscopy: 
krypton charge-state spectra as a function of photon excita- 
tion energy near the K edge. Hastings, J.B.; Kostroun, V.O. 
(Brookhaven National Lab., Upton, NY (USA); Cornell 
Univ., Ithaca, NY (USA). School of Applied and Engineer- 
ing Physics). 1982. Contract AC02-76CHO00016. 14p. 
(CONF-820839—5). NTIS, PC A02/MF AO1. 
Number DE83002221. 

From International conference on X-ray and VUV synchro- 
tron radiation instrumentation; Hamburg, F.R. Germany (9 Aug 
1982). 


Order 
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Portions of document are illegibie. 

In this experiment, we have recorded the charge state distri- 
bution resulting from atomic rearrangement following the creation 
of the inner shell vacancies in krypton atoms. Intense, highly colli- 
mated, monochromatic and tunable x-ray radiation available at the 
CHESS synchrotron radiation facility at Cornell was used to pho- 
toionize krypton atoms in a gas jet target, and a time-of-flight spec- 
trometer was used to record the ions in different charge states 
formed after photoionization. Charge state spectra were recorded at 
below, at the peak in the K edge and above the edge. Below the 
edge, charge states +4 to +7 were observed with appreciable in- 
tensity, while at, and above the edge, the charge states ranged from 
+4 to +10. 


6332 (CONF-821073—1) Third-harmonic generation for 
photoionization studies. Compton, R.N.; Miller, J.C. (Oak 
Ridge National Lab., TN (USA)). 1982. Contract W-7405- 
ENG-26. 8p. NTIS, PC A02/MF A0Ol. Order Number 
DE83001960. 

From US/Japan seminar on electron-molecule collsions and 
photoionization processes; Pasadena, CA, USA (26 Oct 1982). 

Our group at Oak Ridge National Laboratory (ORNL) has 
studied resonantly enhanced multiphoton ionization (MPI) of alkali 
atoms, rare gases, and small molecules using tightly focused dye 
laser beams (power densities of 10° to 107 W/cm?). In the case of 
alkali atoms, some ionization signals appear as a result of gas densi- 
ty effects (dimers or quasi-collisions) as previously discovered by 
Collins and his collaborators. These have been termed hybrid-re- 
sonances. By contrast, in the case of the rare gases, certain reso- 
nance ionization signals disappear with increasing gas density. The 
disappearance of the ionization signals in the rare gases is due to 
the interference of excitation of the third-harmonic and fundamen- 
tal laser beam. At low pressure (10~7 to 1075 torr) we have studied 
(1) mass spectra, (2) kinetic energy released in ionic fragmentation, 
and (3) photoelectron kinetic energy spectra using time-of-flight 
mass analysis and a 160° spherical sector electrostatic energy ana- 
lyzer. These experiments, combined with two-color dye laser ex- 
periments, can often offer an unambiguous and detailed description 
of the MPI and subsequent fragmentation events. The major part of 
this talk will be devoted to the production and the use of vacuum 
ultraviolet (VUV) light from third-harmonic generation (THG) in 
the rare gases. 


6333 (DOE/ER/02542—1) Dynamical studies of molec- 
ular systems. Progress report, February 1, 1982-October 15, 
1982. Rabitz, H. (Princeton Univ., NJ (USA). Dept. of 
Chemistry). 1982. Contract AC02-76ER02542. 7p. NTIS, 
PC A02/MF AOl1. Order Number DE83003091. 

During the past year, progress was achieved on several proj- 
ects under this contract. Research was carried out in the general 
areas of collision dynamics and chemical kinetics. In summary, re- 
search on the following topics was pursued. (I) a new multiple 
(mass ratio) scale analysis of atom-diatom collisions; (II) exact scat- 
tering solutions in an Energy Sudden (ES) representation; (III) ro- 
tational relaxation rates in HF and Ar-HF from the direct inversion 
of pressure broadened linewidths; (IV) chemical sensitivity analysis 
theory with applications to molecular dynamics and kinetics; (V) 
derived sensitivity densities in chemical kinetics: a new computa- 
tional approach with applications; (VI) feature sensitivity analysis in 
chemical kinetics; and (VII) application of moments to the general 
linear multicomponent reaction-diffusion equation. This work is 
briefly reviewed. 


6334 (DOE/ER/10817—2) —Electron-spin-polarization 
effects in low-energy electron diffraction, ion neutralization, 
and metastable atom deexcitation at solid surfaces. Progress 
report No. 2, January 1, 1982-December 31, 1982. (Rice 
Univ., Houston, TX (USA). Dept. of Physics). 1982. Con- 
tract AS05-81ER10817. 75p. NTIS, PC A04/MF AOl1. 
Order Number DE83001860. 

The use of electron spin polarization measurements in con- 
junction with LEED can provide information concerning surface 
geometrical structure over and above that obtainable by conven- 
tional LEED intensity measurements. During the present contract 
year a comprehensive polarized LEED study of Ni(001) and 
Ni(001)c(2x2)Te surfaces has been completed. The large polariza- 
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tion features evident in the Ni data indicate that polarization meas- 
urements can be applied to surface studies involving samples of low 
atomic number, and the marked changes evident upon deposition of 
a c(2x2)Te adlayer point up the sensitivity of polarization to the 
presence of adsorbates. Further, preliminary relativistic dynamical 
calculations indicate that adsorbate-substrate systems can be suc- 
cessfully handled theoretically. A GaAs spin-polarized electron 
source has been constructed and is undergoing testing. This source 
will provide improved accuracy and data acquisition rates in future 
polarized LEED studies. A preliminary study suggests that clean 
Ni(001) surfaces can be successfully prepared by ion bombardment 
and laser annealing. A project is also underway to utilize spin po- 
larization measurements in conjunction with ion neutralization spec- 
troscopy (INS) and metastable deexcitation spectroscopy (MDS) to 
provide new information on surface electronic structure and to elu- 
cidate the dynamical processes underlying these spectroscopies. 
Diagnostics on the polarized He* ion source were undertaken using 
1.08 pm radiation provided by a tunable NaF (F*2)* color-center 
laser. Also, use of this laser to optically pump the He(2*S) atomic 
beam resulted in polarizations of ~ 70%. MDS studies of Ni(110) 
surface magnetism are underway using a Ni crystal magnetised 
along the easy [1 anti 11] direction. 


6335 (DOE/ER/70009—T1) Photoelectric emission 
from thin films in the vacuum-ultraviolet region. Final report. 
Pong, W. (Hawaii Univ., Honolulu (USA)). Sep 1980. Con- 
tract AT03-76ER70009. 76p. NTIS, PC AOS/MF AO1. 
Order Number DE83002615. 

Portions of document are illegible. 

In this final report, we summarize the results of our photoe- 
mission studies of thin films. The objectives of the investigation 
have been to determine: (1) the location of density-of-states struc- 
ture of the valence and conduction bands; (2) the band thresholds 
of the core and valence bands relative to the vacuum level; (3) the 
electron attenuation length for low-energy electrons in solids. Most 
of the experimental effort was confined to the measurements of 
photoemission from thin films in the photon energy range 7 to 27 
eV. These studies have led to a better understanding of the elec- 
tronic structure of ionic insulators and semiconductors. The va- 
lence-band widths as seen in the photoelectron spectra were com- 
pared with the results of band structure calculations, and good 
agreement was found for calculations including correlation effects. 
The observed band thresholds and location of density-of-states 
structure were shown to be useful in clarifying the interpretation of 
data from other measurements such as optical, electron energy loss, 
X-ray emission and photoemission. The photoemission studies also 
contributed results related to electron scattering in solids. A new 
technique of measuring the electron attentuation length was devel- 
oped. The results of this effort stimulated further work involving 
organic semiconductors. In addition, the results were found to be 
useful in the development of ultraviolet photoelectron microscopy 
of biological surfaces. 


6336 (DOE/ET/10862—2) Photoemission studies of f- 
electron systems: many-body effects. Progress report, October 
15, 1981-October 1, 1982. Parks, R.D. (Polytechnic Inst. of 
New York, Brooklyn (USA). Dept. of Physics). Oct 1982. 
Contract ACO02-81ER10862. 48p. NTIS (US Sales Only). 
Order Number DE83001792. 

Portions of document are illegible. 

A number of studies have been carried out in collaboration 
with Drs. N. Martensson (Linkoping U., Sweden) and Dr. B. Reihl 
(IBM Research Lab., Zurich) at the Synchrotron Radiation Center, 
University of Wisconsin. These studies have focussed on the prop- 
erties of various rare-earth-based mixed valent or Kondo lattice in- 
termetallic compounds and alloys. Principal results from these stud- 
ies are the following: (1) Additional studies of cerium through the 
a-y transition have (a) strengthened our previous conjecture that 
the anomalous emission peak near E/sub F/, as well as the emission 
2 eV below E/sub F/, has f-character and (b) allowed the setting 
of an upper limit (0.4 eV) to the 4f surface chemical shift in cerium, 
the latter study being the first which addresses surface shifts in Ce- 
based systems. (2) Valence and chemical surface shifts have been 
measured for the series EuPd/sub x/ (x = 1, 2, 3 and 5). An inter- 
esting result from this study is the discovery that the trivalent com- 
pounds EuPds and EuPds form an interesting and unique class of 
magnetic materials with a non-magnetic Eu bulk covered by a 
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few A thick layers of magnetic Eu™ atoms. (viz., a self-forming 2- 
dim magnet if the Eu atoms order at low temperature). Photoe- 
mission studies of the interesting set of Kondo lattice systems 
CeCueSie, CeAgeSie, CeAuzSiz and CePd2Siz (the first being a su- 
perconductor in the presence of heavy fermions with f-character 
and the last three having magnetically ordered ground states) have 
provided a clear view of the transition-metal-derived d-bands as 
well as the Ce-derived f-emission (the latter being observed at the 
Super Coster-Kronig resonance). An anomalous emission near E/ 
sub F/, probably of f-character, appears to track the intensities of 
the T-derived d-density of states near E/sub F/. 


6337 (DOE/ET/33065—T1) Studies of isotopic effects 
in the excited electronic states of molecular systems, (Chica- 
go Univ., IL (USA). Dept. of Physics). 1982. Contract 
ACO02-80ET33065. 9p. NTIS, PC A02/MF A0Ol. Order 
Number DE83001795. 

Rare gas halogen (RGH) lasers serve as convenient tools for 
a range of photophysical processes which exhibit isotope effects. 
This document summarizes progress in the production of molecular 
systems in their electronic excited states with the aid of RGH 
lasers, and the various isotopic effects one can study under these 
conditions. We conclude that the basic physical mechanisms in- 
volved in the isotopically sensitive characteristics of excited molec- 
ular electronic states are sufficiently selective to be useful in both 
the detection and separation of many atomic materials. 


6338 (DOE/EV/04361—T3) Fluorescent scattering by 
molecules embedded in small particles. (Clarkson Coll. of 
Tech., Potsdam, NY (USA). Dept. of Physics). 1982. Con- 
tract AC02-77EV04361. 76p. NTIS, PC A05/MF A011. 
Order Number DE83001370. 

Portions of document are illegible. 

Studies are reported in these areas: double resonance in flu- 
orescent and Raman scattering; surface enhanced Raman scattering; 
fluorescence by molecules embedded in small particles; fluores- 
cence by a liquid droplet; and fluorescence by conical pits in sur- 
faces. (GHT) 


6339 (INIS-mf—7198) Dissociative recombination of 
small molecular ions. Mul, P.M. (Technische 

Eindhoven (Netherlands)). 17 Nov 1981. 105p. Ss US 
Sales Only), PC A06/MF A0Ol. Order Number 
DE83780040. 

Thesis. 

In this thesis an analysis is given of merged electron-ion 
beam experiment and work on dissociative recombination of molec- 
ular ions and electrons is described. Chapter II covers a brief intro- 
duction of the theory of dissociative recombination. In chapter III, 
a description is given of the merged electron-ion beam experiment 
and a method is described which allows the determination of the 
mean angle between the electron and ion trajectories in a merged 
electron-ion beam experiment. In chapter IV a paper on the three 
dominant atmospheric diatomic ions NO*, O2* and Ne* is 
and in chapter V the dissociative recombination for N2zH* and 
N2D* is discussed. In chapter VI two papers on the polyatomic 
ions of the carbon-containing molecular ions are presented, and in 
chapter VII a letter with some results of the work presented in 
more detail in the chapters IV, V and VI is presented. The magni- 
tude and the energy dependence of the cross-section measured by 
the merged beam technique and by other techniques is compared 
and discussed. (Auth.). 


6340 (LBL—14719) Mode specificity in unimolecular 
reaction di Waite, B.A. (Lawrence Berkeley Lab., 
CA (USA)). Jul 1982. Contract AC03-76SF00098. 140p. 
NTIS, ay — A01. Order Number DE83001932. 


‘fumenind studies on mode specificity in unimolecular reac- 
tion dynamics are presented, based on essentially exact quantum 
mechanical methods, a semi-classical multichannel branching 
model, and classical trajectory methods. The principal aim is to dis- 
cover the relevant factors governing whether a unimolecular 
system exhibits mode specificity in its individual state rate con- 
stants, i.e., whether quasi-degenerate metastable states decay with 
significantly different rates. Model studies of two nonlinearly cou- 
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pled oscillators (one of which can dissociate) demonstrate the ef- 
fects of various features of potential energy surfaces on the charac- 
ter of the rates (e.g., degeneracy of modes, reaction path curvature, 
frequency modulation, etc.). These results and those obtained for 
the Henon-Heiles potential energy surface indicate and apparent ab- 
sence of correlation between the quasi-periodic/ergodic motion of 
classical mechanics and the mode specific/statistical behavior of the 
unimolecular rate constants. 


6341 Triplet state of the double molecule 2,2’-biquino- 
line: A study of the phosphorescence, Raman spectra, and 
ODMR transitions. Clarke, R.H.; Mitra, P.; Vinodgopal, K. 

ent of Chemistry, Boston University, Boston, Mas- 
sachusetts 02215). Journal of Chemical Physics; 77: No. 11, 
5288-5297(1 Dec 1982). 

An investigation of the low temperature phosphorescence 
and the triplet state zero-field ODMR spectra of 2,2’-biquinoline is 
presented. In order to characterize the normal modes of the mole- 
cule the Raman spectrum of the neat crystal at room temperature 
has been studied and the observed molecular vibrations assigned. 
The phosphorescence at 1.9 K in mixed single crystal (benzoic 
acid) and Shpol'skii hosts show a highly structured vibronic spec- 
trum. The spectra reveal that to a good approximation the molecule 
retains its trans-planar geometry in the triplet state in these matrices 
at low temperatures. The zero-field transitions of the molecule in its 
lowest triplet state were investigated by ODMR spectroscopy on 
the various optically resolvable sites observed in the phosphores- 
cence. Each of the ODMR transitions exhibit two resonances both 
of which have well-resolved ‘*N hyperfine and quadrupolar satel- 
lites. On the basis of a hyperfine analysis and the frequencies of the 
resonances the existence of two close lying triplet states (unre- 
solved in the phosphorescence) was determined. One of these is a 
localized quinolinelike *zr7* state while the other possesses a delo- 
calized character. 


6342 Rates of collision-induced electronic relaxation of 
single rotational levels of SO2 (A 'Ac): Quenching mechanism 
by collision complex formation. Holtermann, D.L.; Lee, 
E.K.C.; Nanes, R. (Department of Chemistry, University of 
California, Irvine, California 92717). Journal of Chemical 
Physics; 77: No. 11, 5327-5339(1 Dec 1982). 

The electronic quenching cross sections (o/sub Q/,M) of 
SO2 excited to single rotational levels (SRL’s) of the B” band (J’ 
= 9, K’ = 9) and the "E” band (J’ = 6, K’ = 6) were measured 
from the shortening of the fluorescence decay times by the addition 
of a variety of nonpolar and polar collision partners (M) at room 
temperature. o/sub Q/,M for the B band SRL varied from 32 A? 
for M = He to 863 A* for M = CHsNOz:. A similar variation of 
a/sub Q/,M for the E band SRL was also observed. Eighteen ob- 
served values of o/sub Q/,M are compared to the values calculat- 
ed from various theoretical models of electronic quenching includ- 
ing collision complex formation. Temperature dependence of the 
electronic quenching cross section for the collision complex is pre- 
sented. 


6343 Angle-resolved photoelectron spectroscopy of CCL: 
The Cooper minimum in molecules. Carlson, T.A.; Krause, 
M.O.; Grimm, F.A.; Keller, P.; Taylor, J.W. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Journal 
of Chemical Physics; 77: No. 11, 5340-5347(1 Dec 1982). 
Angle-resolved photoelectron spectra have been taken for 
the first five orbitals in CCl, (2t:, 7te, 2e, 6te, and 6a:) using a vari- 
able photon source extracted from synchrotron radiation. From 
these data, the partial cross sections and angular distribution param- 
eters B have been determined for photon energies from 16 to 80 
eV. In the case of the lone pair orbitals (2t:, 7t2, and 2e) minima in 
both the cross sections and B values were noted experimentally in 
the photon energy range of 40 to 50 eV. The behavior is similar in 
appearance to that observed with the 3p subshell of argon and is 
believed to be the molecular counterpart of the Cooper minimum in 
atoms. Calculations of the cross sections and B values have been 
made for each of the different orbitals of CCl, measured experimen- 
tally using the multiple scattering Xa theory. Agreement between 
theory and experiment for the lone-pair orbitals is qualitatively 
good and in the case of photoionization in the 2t: orbital it has been 
possible to identify which continuum channels correspond to the 
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atomic 3s and 3d counterparts. It was also observed that the non- 
lone-pair orbitals (6t2 and 6a:) show both experimentally and theo- 
retically shallow minima in the vicinity of photon energies where 
the Cooper minimum is found. Finally, experimentally determined 
B values for the first three valence orbitals in CHsBr were obtained 
from 20 to 50 eV. The behavior of the lone-pair orbital of CHs Br 
could be correlated with the Cooper minimum observed for the 4p 
orbital of Kr. The general nature of the Cooper minimum in mole- 
cules is discussed. 


6344 Multiproperty empirical interatomic potentials for 
ArXe and KrXe. Pack, R.T; Valentini, J.J.; Becker, C.H.; 
Buss, R.J.; Lee, Y.T. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Chemical Phys- 
ics; TT: No. 11, 5475-5485(1 Dec 1982). 

Crossed molecular beam measurements of elastic differential 
cross sections (DCS) for the scattering of Ar and Kr by Xe are re- 
ported. Empirical multiparameter M3SV interatomic potentials for 
the ArXe and KrXe interactions are determined by simultaneously 
fitting the DCS, the viscosities, and virial coefficients; the results 
are the most accurate potentials yet reported for these systems. 


6345 Multiproperty empirical anisotropic intermolecular 
potentials for ArSF, and KrSF, . Pack, R.T; Valentini, J.J.; 
Cross, J.B. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Chemical Physics; 77: No. 
11, 5486-5499(1 Dec 1982). 

Crossed molecular beam measurements of the total differen- 
tial cross sections (DCS) for the scattering of Ar and Kr by SF¢ are 
reported. Using anisotropic multiparameter M3SV potential forms 
and the infinite order sudden approximation (IOSA) to do the scat- 
tering dynamics, we determine anisotropic intermolecular potentials 
by simultaneously fitting the DCS, viscosities, and virial coeffi- 
cients. Substantial anisotropy is required to fit the observed damp- 
ing of the rainbow oscillations in the DCS. The results are the first 
good intermolecular potentials for the ArSFs and KrSF¢ interac- 
tions. 


6346 Photoionization mass spectrometry of CH;SH, 
CD;SH, and CH;SD: Heats of formation of CH;S* (CH2SH* 
), CH2S*, CH2S, and HCS*. Kutina, R.E.; Edwards, A.K.; 
Goodman, G.L.; Berkowitz, J. (Argonne National Labora- 
tory, Argonne, Illinois 60439). Journal of Chemical Physics; 
77: No. 11, 5508-5526(1 Dec 1982). Contract W-31-109- 
ENG-38. 

Photoionization yield curves have been obtained for the 
major ions from CH3SH. Auxiliary studies with selectively deuter- 
ated species reveal that CD3S* has a slightly lower threshold than 
CD.SH* from CD3SH; but CH2SD* has a lower threshold than 
CHsS* from CHsSD. An analysis of alternative interpretations is 
presented. The isotopic studies also imply that CH2S* is more 
stable than HCSH*, and HCS* is more stable than CSH*. The 
value AH°/sub f/,0(HCS* )< or =259.2 +- 0.9 kcal/mol obtained 
in this study is in good agreement with a bracketed proton affinity 
for CS, but differs significantly from a recent ab initio calculation. 
This result confirms the view that HCS* can be formed in interstel- 
lar clouds by exothermic reactions. The reaction CH3S*/ 
CH2SH*—-HCS* +H2 proceeds weakly at threshold, and much 
more strongly after overcoming an activation barrier of ~0.9 eV. 


6347 Electron attachment to halocarbons of environmen- 
tal interest: Chloroethanes. McCorkle, D.L.; Szamrej, I. 
Christophorou, L.G. (Department of Physics, University of 
Tennessee, Knoxville, Tennessee 37996). Journal of Chemi- 
cal Physics; 17: No. 11, 5542-5548(1 Dec 1982). 

Electron attachment to the chlorofluoroethanes 1,1-C2ClF,, 
1,2-C2ChF,, 1,1,1-C2ClsFs, and 1,1,2-C2ClsFs was investigated in 
dilute mixtures with nitrogen and argon using the electron swarm 
method. The 1,1,1-C.ClsF; molecule has a very large electron at- 
tachment rate constant at thermal energy (2.8 x 10-7 cm* s~'); the 
rate constant for this molecule decreases monotonically with in- 
creasing electron energy above thermal. The other chlorofluoroeth- 
anes investigated attach electrons less strongly and show maxima in 
the rate constant vs mean electron energy at ~0.5 eV. For all four 
compounds, the measured rate constants are due primarily to disso- 
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ciative electron attachment producing Cl~. Electron attachment 
cross sections were determined for these halocarbons which 
showed the existence of several negative ion states below ~2 eV. 
Additionally, the temperature dependence of electron attachment to 
1,1-C,ClH, was investigated from 323—473 K. The measured rate 
constants and unfolded cross sections indicated electron attachment 
to a repulsive negative ion state from the v = 0 and v = 1 levels 
of the neutral molecule. 


6348 Shape-driven graphical unitary group approach to 
the electron correlation problem. Application to the ethylene 
molecule. Saxe, P.; Fox, D.J.; Schaefer, H.F. III; Handy, 
N.C. (Department of Chemistry and Lawrence ‘Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Journal of Chemical Physics; 77: No. 11, 5584-5592(1 
Dec 1982). 

A new method for the approximate solution of 
Schroedinger’s equation for many electron molecular systems is 
outlined. The new method is based on the unitary group approach 
(UGA) and exploits in particular the shape of loops appearing in 
Shavitt's graphical representation for the UGA. The method is cast 
in the form of a direct CI, makes use of Siegbahn’s external space 
simplifications, and is suitable for very large configuration interac- 
tion (CI) wave functions. The ethylene molecule was chosen, as a 
prototype of unsaturated organic molecules, for the variational 
study of genuine many (i.e.,>2) body correlation effects. With a 
double zeta plus polarization basis set, the largest CI included all 
valence electron single and double excitations with respect to a 703 
configuration natural orbital reference function. This variational 
calculation, involving 1 046 758 spin- and space-adapted 'A/sub g/ 
configurations, was carried out on a minicomputer. Triple excita- 
tions are found to contribute 2.3% of the correlation energy and 
quadruple excitations 6.4%. 


6349 Fixed-node quantum Monte Carlo for molecules. 
Reynolds, P.J.; Ceperley, D.M.; Alder, B.J.; Lester, W.A. 
Jr. (National Resource for Computation in Chemistry, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 77: No. 
11, 5593-5603(1 Dec 1982). 

The ground-state energies of He, LiH, Lie, and H2O are cal- 
culated by a fixed-node quantum Monte Carlo method, which is 
presented in detail. For each molecule, relatively simple trial wave 
functions Psi/sub T/ are chosen. Each Psi/sub T/ consists of a 
single Slater determinant of molecular orbitals multiplied by a prod- 
uct of pair-correlation (Jastrow) functions. These wave functions 
are used as importance functions in a stochastic approach that 
solves the Schroedinger equation by treating it as a diffusion equa- 
tion. In this approach, Psi/sub T/ serves as a "guiding function” for 
a random walk of the electrons through configuration space. In the 
fixed-node approximation used here, the diffusion process is con- 
fined to connected regions of space, bounded by the nodes (zeros) 
of Psi/sub T/. This approximation simplifies the treatment of Fermi 
statistics, since within each region an electronic probability ampli- 
tude is obtained which does not change sign. Within these approxi- 
mate boundaries, however, the Fermi problem is solved exactly. 
The energy obtained by this procedure is shown to be an upper 
bound to the true energy. For the molecular systems treated, at 
least as much of the correlation energy is accounted for with the 
relatively simple Psi/sub T/'s used here as by the best configuration 
interaction calculations presently available. 


6350 Analytic second derivatives in restricted Hartree— 
Fock theory. A method for high-spin open-shell molecular 
wave functions. Saxe, P.; Yamaguchi, Y.; Schaefer, H.F. III. 
(Department of Chemistry and Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
1982). of Chemical Physics; 77: No. 11, 5647-5654(1 Dec 
1 é 

Theoretical methods have been developed for the analytic 
determination of second energy derivatives (i.e., force constants) 
from restricted Hartree—Fock wave functions for certain types of 
open-shell systems. Specifically treated are systems for which all 
electrons outside closed shells have their spins parallel. Although 
the open-shell formalism is somewhat complicated, its application 
once implemented, is not greatly more arduous than the closed- 


shell theory presented in 1979 by Pople and co- 
vious procedures for the evaluation of the 


ies, ‘que, New Mexico 87185). Journal of 
Applied Physics 53: No. 11, 7265-7273(Nov 1982). 


employing a series magnetic field coil and an initial plasma fill. The 
series field coil is configured in such a way as to give uniform elec- 
tron loss and ion current density over the entire anode. Data are 
presented to show experimental agreement with the model. 


6352 Optical pumping of dense charge-exchange targets 
for polarized ion sources. Cornelius, W.D.; Taylor, D.J.; 
York, R.L.; Hinds, E.A. (Los Alamos National 

Los Alamos, New Mexico 87545). Physical Review Letters; 
49: No. 12, 870-873(20 Sep 1982). 

Optical pumping by a single-frequency cw ring dye laser of 
thick sodium-vapor targets (NL> 10 atoms/cm?) without buffer 
gas has been investigated for an optically pumped polarized ion 
source. The atomic polarization of the sodium was determined from 
the optical rotation of a second dye laser tuned midway between 
the D lines. Rate-equation calculations reproduce the experimental 
data and predict very high polarizations (P> or =0.8) with the use 
of one or more single-frequency dye lasers in thick alkali-vapor tar- 
gets. 


6353 Numerical studies on the electron impact ionisa- 
tion of hydrogen near threshold. Bottcher, C. (Oak Ridge 
National Lab., TN (USA)). Journal of Physics B: Atomic and 
Molecular Physics; 15: No. 13, L463-1469(14 J Jul 1982). 
Electron impact ionisation of atomic hydrogen is calculated 
in the energy range 13.6-27 eV by numerically following the time 
evolution of a wavepacket. All dynamical degrees of freedom are 
included and total angular momenta L <= 2 have been consid- 
ered. Plots of differential probability against ejection energy and 
the angle theta between the outgoing electrons reveal a strong in- 
fluence of the interelectronic repulsion. Although angles theta ap- 
proximately equal to 180° are favoured, another more isotropic 
mechanism can be distinguished. The slope of the total cross sec- 
tion near threshold has been extracted and found to agree with ex- 
periment. 


6354 Numerical solution of the Peterkop-Rabik Temkin- 
Hahn model of electron impact ionisation. Bottcher, C. Oak 
Ridge National Lab., TN (USA)). Journal of Physics B: 
Atomic and Molecular Physics; 14: No. 10, 1349-1.355(28 
May 1981). 

Finite-element integration of the Schroedinger equation for 
the time evolution of a wavepacket is used to solve the two-dimen- 
sional model of electron impact ionisation by Temkin and 
Hahn (Phys. Rev.; A9: 708 (1974)), and Peterkop and Rabik (J. 
Phys. B; 5: 1823 (1972), as a test bench for mathematical and nu- 
merical techniques. The quantitative features of Wannier’s (Phys. 
Rev.; 90: 817 (1953)) transition state theory are reproduced, not 
only at threshold, but at much higher energies. Ionisation probabil- 
ities and ejected electron spectra are presented from threshold up 
to initial energies nine times the threshold energy. 


6355 Photoionization of atoms and molecules using 
synchrotron radiation. Krause, M.O. (Oak Ridge National 
Lab., TN). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-28: No. 2, 1215- 
1219(Apr 1981). Contract W-7405-ENG-26. 
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The potential of synchrotron radiation as a probe of atomic 
and molecular structure and dynamics is outlined and described by 
examples taken primarily from photoelectron spectrometric data. 


Charge transfer from N2 to doubly charged ions. 
Church, D.A.; Holzscheiter, H.M. (Texas A and M Univ., 
College Station). Chemical ‘Physics Letters; 76: No. 1, 109- 
112(15 Nov 1980). 

The reaction of N** with Nez occurs by single charge trans- 
fer while that of Ar?* with Nz occurs by double charge transfer, 
although in each collision both single and double charge transfer 
are energetically allowed. To study collision processes with highly 
charged ions, and collisions with reactive atoms such as atomic hy- 
drogen, an ultrahigh vacuum environment is necessary. The meas- 
urements discussed in this paper are based on an ion storage tech- 
nique using the Penning ion trap, employed here for the first time 
to measure multi-charged ion charge transfer rate constants, but 
used extensively for spectroscopy as well as for electron-ion recom- 
bination measurements. 


6357 Determining the stereochemical structures of mo- 
lecular ions by "Coulomb-explosion” techniques with fast 
(MeV) molecular ion beams. Gemmell, D.S. (Argonne Na- 
tional Lab., IL). Chemical Reviews; 80: 301-311(1980). 

Recent studies on the dissociation of fast (MeV) molecular 
ion beams in thin foils suggest a novel alternative approach to the 
determination of molecular ion structures. In this article we review 
some recent high-resolution studies on the interactions of fast mo- 
lecular ion beams with solid and gaseous targets and indicate how 
such studies may be applied to the problem of determining molecu- 
lar ion structures. The main features of the Coulomb explosion of 
fast-moving molecular ion projectiles and the manner in which 
Coulomb-explosion techniques may be applied to the problem (diffi- 
cult to attack by more conventional means) of determining the ster- 
eochemical structures of molecular ions has been described in this 
paper. Examples have been given of early experiments designed to 
elicit structure information. The techniques are still in their infancy, 
and it is to be expected that as both the technology and the analysis 
are refined, the method will make valuable contributions to the de- 
termination of molecular ion structures. 


6404 Fluid Physics 


6358 (CONF-820486—1) Experimental studies on a 
fluidized-bed granulator. Kono, H. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). Apr 1982. 7p. Institute of Gas 
Technology, 3424 South State Street, IIT Center, Chicago, 
IL 60616. 

From 13. annual meeting of the Fine Particle Society; Chica- 
go, IL, USA (12 Apr 1982). 

The purpose of fluidized-bed granulators is to produce small 
granules with diameters from 0.3 to 3 mm. Because it contains a 
small amount of liquid, a fluidized-bed granulator has a fluidization 
state differing significantly from that of an ordinary fluidized bed. 
The dispersion of liquid and powder in the bed plays an important 
role in the granulation mechanism. This mechanism is compared to 
that of pan granulators, and the differences in characteristics are 
discussed. 3 figures, 1 table. 


6359 (DOE/PC/40804—T4) Measurement of solids 
motion in gas fluidized beds. Progress report, 1 June 1982 to 
31 August 1982. Chen, M.M.; Chao, B.T. (Illinois Univ., 
Urbana (USA). Dept. of Mechanical and Industrial Engi- 
neering). 1982. Contract FG22-81PC40804. 16p. NTIS, PC 
A02/MF AO1. Order Number DE83002149. 

Results reveal two remarkable facts concerning the influence 
of internals (horizontal rods) on solids circulation in the fluidized 
bed. The first is that even when an internal structure occupies a 
very small fraction of the total volume in the bed, it could lead to 
significant reduction of the average velocities involved. The second 
remarkable fact is that even in the presence of a relatively densely 
packed rod bundle, the basic circulation patterns in the bed remain 
essentially unchanged. This is consistent with the observation of 
Glass who found that tubes and tube banks had little effect on the 
bubbles. Since bubble motion is largely responsible for the motion 
of solid particles, the present finding that the flow patterns are 
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somewhat immune to the presence of rod bundles is thus not sur- 
prising. 


6360 (IPP—6/208) Existence of eigenmodes of linear 
quasi-periodic differential equations and their relation to the 
MHD continuum. Salat, A. (Max-Planck-Institut fuer Plas- 
maphysik, Garching (Germany, F.R.)). Dec 1981. 24p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE82750901. 

The existence of quasi-periodic eigensolutions of a linear 
second order ordinary differential equation with quasi-periodic co- 
efficient f(wit,wet) is investigated numerically and graphically. For 
sufficiently incommensurate frequencies w:, we a doubly indexed in- 
finite sequence of eigenvalues and eigenmodes is obtained. The 
equation considered is a model for the magneto-hydrodynamic 
‘continuum’ in general toroidal geometry. The result suggests that 
continuum modes exist at least on sufficiently irrational magnetic 
surfaces. 


6361 (LA-UR—82-2654) Noncanonical Hamiltonian for- 
mulation of ideal magnetohydrodynamics. Holm, D.D.; Ku- 
pershmidt, B.A. (Los Alamos National Lab., NM (USA)). 
1982. Contract W-7405-ENG-36. 10p. (CONF-8205121—3). 
NTIS, PC A02/MF A01. Order Number DE83000649. 

From CNLS order in Chaos conference; Los Alamos, NM, 
USA (24 May 1982). 

A noncanonical Poisson structure for ideal 
magnetohydrodynamics is presented and identified with a differen- 
tial Lie algebra. 


6362 Wetting transitions: First order or second order?. 
Teletzke, G.F.; Scriven, L.E.; Davis, H.T. (Department of 
Chemical Engineering and Materials Science, University of 
Minnesota, Minneapolis, Minnesota 55455). Journal of 
Chemical Physics; 77: No. 11, 5794-5798(1 Dec 1982). 

A generalization of Sullivan's recently proposed theory of 
the equilibrium contact angle, the angle at which a fluid interface 
meets a solid surface, is investigated. The generalized theory admits 
either a first-order or second-order transition from a nonzero con- 
tact angle to perfect wetting as a critical point is approached, in 
contrast to Sullivan’s original theory, which predicts only a second- 
order transition. The predictions of this computationally convenient 
theory are in qualitative agreement with a more rigorous theory to 
be presented in a future publication. 


6363 Touching pair of equal and opposite uniform vorti- 
ces. Saffman, P.G.; Tanveer, S. (Department of Applied 
Mathematics, California Institute of Technology, Pasadena, 
California 91125). Physics of Fluids; 25: No. 11, 1929- 
1930(Nov 1982). 

The shape and speed of a pair of touching finite area vorti- 
ces are calculated and an error in previous work corrected. 


6364 Elementary derivation of Poisson structures for 
fluid dynamics and electrodynamics. Kaufman, A.N. (Physics 
Department and Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physics of Fluids; 
a No. 11, 1993-1994(Nov 1982). Contract W-7405-ENG- 

The canonical Poisson structure of the microscopic Lagran- 
gian is used to deduce the noncanonical Poisson structure for the 
macroscopic Hamiltonian dynamics of a compressible neutral fluid 
and of fluid electrodynamics. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 5984 
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Experimental 
REFER ALSO TO CITATION(S) 6396, 6421, 6421, 6422, 6422 


6365 (BNL—31949) Study of charged particles associat- 
ed with high-p/sub T/ photons and pions. Akesson, T.; 
Albrow, M.G.; Almehed, S. (Athens Univ. (Greece); 
Brookhaven National Lab., Upton, NY (USA); European 
Organization for Nuclear Research, Geneva (Switzerland); 
Niels Bohr Inst., Copenhagen (Denmark); Lund Univ. 
(Sweden); Pennsylvania Univ., Philadelphia (USA); Science 
Research Council, Chilton (UK). Rutherford and Appleton 
Labs.; Tel Aviv Univ. (Israel)). Jul 1982. Contract AC02- 
76CHO00016. 20p. (CONF-820718—14). NTIS, PC A02/MF 
A01. Order Number DE83002211. 

From 21. international conference on high energy physics; 
Paris, France (29 Jul 1982). 

Portions of document are illegible. 

We report on the distributions of charged particles produced 
in association with high p/sub T/ prompt photons and neutral 
pions in pp collisions at V s = 63 GeV and @ = 90° in the centre 
of mass. We find photons to be relatively unaccompained by other 
particles at small angles with respect to the photon, and thereby ex- 
tract a measurement of the fraction of prompt photons due to 
bremsstrahlung production. The relative density of positive to nega- 
tive particles in the system recoiling from the photon has been 
measured and compared with QCD motivated calculations. 


6366 (BNL—31953) Charge correlations in deep inelas- 
tic proton-proton interactions at the CERN ISR: the axial 
field spectrometer collaboration. Akesson, T.; Albrow, M.G.; 
Almehed, S. (Brookhaven National Lab., Upton, NY 
(USA); European Organization for Nuclear Research, 


Geneva (Switzerland); Niels Bohr Inst., Copenhagen (Den- 


mark); Lund Univ. (Sweden); Pennsylvania Univ., Philadel- 
phia (USA); Science Research Council, Chilton (UK). 
Rutherford and Appleton Labs.; Tel Aviv Univ. (Israel)). 
1982. Contract AC02-76CHO00016. 18p. (CONF-820718— 
15). NTIS, PC A02/MF AO1. Order Number DE83002324. 

From 21. international conference on high energy physics; 
Paris, France (29 Jul 1982). 

The production of charged particles in pp collisions at Vs = 
63 GeV with an identified high p/sub T/ trigger particle emitted in 
the central region is studied. The measurements were performed at 
the CERN ISR using the Axial Field Spectrometer. The depend- 
ence of the ratio between positively and negatively charged parti- 
cles on the identity, the transverse momentum and the rapidity of 
the trigger particle is investigated both in the system recoiling from 
the trigger particle and at small angles with respect to the trigger 
particle. The recoil system opposite to a positively charged trigger 
particle is nearly neutral, but shows a positive excess for negatively 
charged trigger particles. On the trigger side a charge compensat- 
ing effect is seen, strongest for negatively charged trigger particles. 


6367 (BNL—31956) Comparison of high-p/sub T/ parti- 
cle production in pp and p anti p interactions at the CERN 
ISR. Akesson, T.; Albrow, M.G.; Almehed, S. (Brookhaven 
National Lab., Upton, NY (USA); European Organization 
for Nuclear Research, Geneva (Switzerland); Niels Bohr 
Inst., Copenhagen (Denmark); Lund Univ. (Sweden); Penn- 
sylvania Univ., Philadelphia (USA); Science Research 
Council, Chilton (UK). Rutherford and Appleton Labs.; Tel 
Aviv Univ. (Israel)). 1982. Contract AC02-76CH00016. 14p. 
NTIS, PC A02/MF AO1. Order Number DE83002325. 

We have measured the production of neutral and charged 
hadrons with transverse momenta in the range 2 GeV/c to 6 GeV/ 
c at Vs = 63 GeV. Data have been obtained under identical ex- 
perimental conditions in pp and p anti p collisions. The comparison 
of the inclusive spectra shows no statistically significant difference 
over the p/sub T/ range studied. 
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6368 (BNL—31996) New higher-statistics study of 7pp 
— phi phi n and evidence for glueballs. Lindenbaum, $.J.; 
Chan, C.; Etkin, A. (Brookhaven National Lab., Upton, NY 
(USA)). 1982. Contract AC02-76CH00016. 2p. (CONF- 
820718—13). NTIS, PC A02/MF A0O1. Order Number 
DE83002222. 

From 21. international conference on high energy physics; 
Paris, France (29 Jul 1982). 

We have obtained 1203 events of the reaction 7~ — phi phi 
n at 22 GeV/c over a small background (~ 10%). As in our prior 
experiment the OZI suppression was essentially entirely absent. A 
partial wave analysis allowing waves up to J = 4 and L = 3 dem- 
onstrated that a good fit was obtained with 2 waves, each well de- 
scribed by a Breit-Wigner resonance. The addition of another wave 
one at a time in turn, resulted in no statistical for the 
wave. Because of the complete breakdown of the OZI suppression, 
and other characteristics of the data, these two resonances are 
strong glueball candidates. All the quantum numbers were deter- 
mined and are given together with the masses and widths. The 
glueball candidates given provide strong evidence for one or more 
primary glueballs in this mass region. 


6369 (CONF-820718—10) Evidence for jets from a 
transverse-energy- calorimeter experiment at Fermi- 
lab. Arenton, M.; Ditzler, R.; Fields, T. (Argonne National 
Lab., IL (USA); Democritus Nuclear Research Center, 
Athens (Greece); Fermi National Accelerator Lab., Batavia, 

IL (USA); Lehigh Univ., Bethlehem, PA (USA); Michigan 
Univ., Ann Arbor (USA); Pennsylvania Univ., ry 
(USA)). Jul 1982. Contract AS05-76ER05096. 25p. Ss, 
PC A02/MF AO1. Order Number DE83001336. 

From 21. international conference on high energy physics; 
Paris, France (29 Jul 1982). 

We have recently completed the first part of running for ex- 
periment E-609 at Fermilab. The E-609 hadron jet experiment uses 
a 132-segment 8-steradian full azimuth calorimeter with tower 
structure. Additional parts of the apparatus are described in the 
paper. A novel triggering system allowed us to take data with 
many different kinds of triggers simultaneously. We give a prelimi- 
nary report on data obtained in 400 GeV pp collisions, concentrat- 
ing on data from two triggers, both of which have no special geo- 
metrical requirement for the form of the transverse energy deposi- 
tion. One of these was a global total E-transverse trigger; the other 
was a 2-high trigger, which required that 2 or more calorimeter 
segments (any 2) each give a signal larger than about 1.0 GeV/c. 
This report further concentrates on the data sample with total 
transverse energy above 11 GeV. We will present results concern- 
ing planarity distributions as well as theta-phi energy flow, for 
these events. For the globally triggered events in this kinematic 
region, only a few percent show clear di-jet structure, with cluster- 
ing, co-planarity, and concentration of high-p/sub T/ fragments 
near the jet axes. For the 2-high events however, at this E-trans- 
verse, approximately 30 percent of the events show di-jet structure. 
The 2-high events constitute only about 15 percent of the global 
events, but contain virtually all the events which show this clear di- 
jet structure. Details of the analysis are presented, including studies 
of whether the features of the di-jet events can be explained by 
simple random fluctuations. 


6370 (CONF-8010206—Vol.1, pp 3-12) Problems of 
high-energy physics and dev elopment tt of accelerators. Zak- 
harov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1981. (In Russian). Dep. NTIS 
(US Sales Only). 

From 7. all-union national conference on particle accelera- 
tors; Dubna, USSR (14 Oct 1980). 

The present status of the quantum field theory is considered 
in brief. The unsolved problems and forecasts of the weak and 
strong interaction theory are enumerated. It is shown that using ac- 
celerators of a new generation (pp(p anti p) storage rings with 
beams at approximately 1 TeV energy, proton accelerators of ap- 
proximately 10 TeV energy, electron-positron rings at approximate- 
ly 100 GeV energy), the theoretical schemes of the elementary-par- 
ticle physics will be specified, as well as experiments on studying 
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strong interactions of hadrons will be carried out and an intermedi- 
ate boson will be discovered. 


6371 (DESY—81-075) Recent results from PETRA on 
R, on hadronic final states, and on inclusive hadron spectra. 
Felst, R. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Nov 1981. 15p. (CONF- 
810895—21). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE83900225. 

From International symposium on lepton and photon interac- 
tions at high energies; Bonn, F.R. Germany (24 Aug 1981). 

Portions of document are illegible. 

The total cross section o/sub tot/ (e*e~ —> hadrons) meas- 
ured by the PETRA experiments CELLO, JADE, PLUTO, 
MARK J and TASSO shows I/s dependence within the energy 
range covered, 144 GeV? = S = 1340 GeV Its size agrees to 
within about 10% with the parton model prediction for pointlike 
coloured quarks with flavours u, d, s, c, and b. There is evidence 
for the small QCD correction term but its clear confirmation needs 
measurements to an accuracy of about 2%. Weak neutral currents, 
even at the highest PETRA energies, do not contribute significant- 
ly to o/sub tot/, which implies within the framework of the stand- 
ard model sin? @/sub w/ = 0.24 +- 0.06. The fraction of the total 
available energy carried by photons and the fraction carried by 
neutral particles of all types show no strong dependence on center- 
of-mass energy. The neutrino energy fraction is less than 10% at 
the 95% confidence level. The charged particle multiplicity rises 
faster than expected from an extrapolation, linear in | ns, of the low 
energy data, the dispersion of the multiplicity is roughly propor- 
tional to <N/sub ch/> and KNO-scaling holds within the errors. 
The inclusive cross sections s/B d o-/dx for 7,K° and A production 
show roughly the same x-dependence for x > 0.2. Baryon produc- 
tion is not negligible. The A production alone amounts to about 
20% of the K° production. 


6372 (DOE/ER/03948—14) Pion interactions at 
medium energies. Progress report, December 1, 1981-Novem- 
ber 30, 1982. Mayes, B.W. II; Hungerford, E.V. III. (Hous- 
ton Univ., TX (USA). Dept. of Physics). Jul 1982. Contract 
AS05-76ER03948. 35p. NTIS, PC A03/MF A0Ol. Order 
Number DE83001607. 

Portions of document are illegible. 

This report covers the intermediate energy research program 
undertaken by the University of Houston during the contract year 
December 1, 1981 to November 30, 1982. During this period data 
on the = hypernuclei *H/sub 2/ and ‘*C/sub =/ were analyzed 
and published. In addition, data previously acquired on A hypernu- 
clei formed in the targets, *C/sub £/, *N/sub =/, and '*O/sub 
2/ were published. Recently, data have been acquired on the reac- 
tion (K;7,7y) with "Li and *Be targets. Hypernuclear y rays were 
observed and the data is under analysis. At the Los Alamos Meson 
Facility (LAMPF) work continued in the measurement of asymme- 
try in the reaction vector pp — p7 n. Not only is this reaction im- 
portant in understanding the mechanism of pion production, but it 
also may help resolve the issue of dibaryon structure in nucleon- 
nucleon collisions. Work is continuing on the development of larger 
area drift chambers for use in experiment AGS 767. These detec- 
tors surround the target and measure annihilation track information. 
A scintillation hodoscope has been designed and tested for experi- 
ment AGS 756. It has 2 mm position resolution and high count rate 
capabilities. Experiment HHIF 3, Double Charge Exchange of 
Heavy Ions at Intermediate Energies, is to be undertaken at the 
Holifield Laboratory this fall. 


6373 (DOE/ER/05172—0020) Annual progress report, 
July 1, 1981-August 31, 1982. Mignerey, A.C. (Maryland 
Univ., College Park (USA). Dept. of Chemistry). Sep 1982. 
Contract AS05-76ER05172. 71p. (OQRO—5172-0020). NTIS, 
PC A04/MF AO1. Order Number DE83001155. 

Portions of document are illegible. 

The research presented in the report was performed during 
the period from July 1, 1981 to August 31, 1982. During this period 
two experiments were performed at the Lawrence Berkeley Labo- 
ratory SuperHILAC, two at the Indiana Cyclotron and one at the 
Argonne Superconducting LINAC. An experimental program has 
been approved on the HHIRF at Oak Ridge, however this facility 
has only become available for experiments during the past month. 
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While all the experimental efforts were not totally successful, a sub- 
stantial amount of data was taken which is currently under analysis. 
A primary thrust of the research program has been the discrete 
charge and mass identification of reaction products in deep-inelastic 
reactions and target fragmentation reactions with targets up to *Si. 
The results of several experimental studies and model calculations 
of nucleon exchange in deep-inelastic reactions are presented. 


6374 (DOE/ER/40033—32) Determination of the angu- 
lar and energy dependence of hard constituent scattering from 
a0 pair events at the CERN intersecting storage rings. Ange- 
lis, A.L.S.; Besch, H.J.; Blumenfeld, B.J. (Rockefeller Univ., 
New York (USA); Oxford Univ. (UK); Columbia Univ., 
New York (USA); European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 23 Aug 1982. Contract 
AC02-81ER40033. 28p. (CERN-EP—82-133; CONF- 
820718—17). NTIS, PC A03/MF A0Ol. Order Number 
DE83002451. 

From 21. international conference on high energy physics; 
Paris, France (29 Jul 1982). 

We present data on proton-proton collisions, obtained at the 
CERN Intersecting Storage Rings, in which two roughly back-to- 
back 7°’s of high transverse momentum (p/sub T/) were produced. 
The angular distribution of the dipion axis relative to the collision 
axis is found to be independent of both the effective mass m of the 
dipion system and the centre-of-mass energy Vs of the proton- 
proton collision. The cross-sections do-/dm at the two values of Vs 
satisfy a scaling law of the form do/dm = G(x)/m/sup n/, where 
x = m(2°%7°)/Vs and n = 6.5 +- 0.5. We show from our data 
that the leading 7° carries most of the momentum of the scattered 
parton. Given this fact, the axis of the dipion system follows closely 
the direction of the scattered constituents, and we exploit this to 
determine the angular dependence of the hard-scattering subpro- 
cess. We also compare our data with the lowest order QCD predic- 
tions using structure functions as determined in deep-inelastic scat- 
tering and fragmentation functions from electron-positron annihila- 
tion. 


6375 (FERMILAB-Pub—82/74-Exp.) Production of 
high-transverse-energy events in p-nucleus collisions at 400 
GeV/c. Brown, B.; Devenski, P.; Gronemeyer, S. (Fermi 
National Accelerator Lab., Batavia, IL (USA); Illinois 
Univ., Chicago (USA); Indiana Univ., Bloomington (USA); 
Maryland Univ., College Park (USA); Rutgers--the State 
Univ., New Brunswick, NJ (USA)). Oct 1982. Contract 
AC02-76CH03000. 8p. NTIS, PC A02/MF AOl. Order 
Number DE83002099. 

Portions of document are illegible. 

High transverse energy events produced in proton-nucleus 
collisions at 400 GeV/c were studied using the Fermilab Multiparti- 
cle Spectrometer. The cross sections for such interactions increase 
more rapidly than the atomic mass number for both small and large 
acceptance data. The nuclear events are less planar than the corre- 
sponding high transverse energy pp events. 


6376 (FERMILAB-Pub—82/79) Measurement of 
strange quark suppression in hadronic vacuum. Malhotra, 
P.K.; Orava, R. (Fermi National Accelerator Lab., Batavia, 
IL (USA)). Nov 1982. Contract AC02-76CH03000. 17p. 
NTIS, PC A02/MF AO1. Order Number DE83000918. 

We have analyzed experimental data on (i)e* e™ annihilation 
to hadrons, (ii) leptoproduction, (iii) hadron-hadron interactions, 
and (iv) heavy particle decays to determine SU(3) symmetry viola- 
tion, i.e., the suppression factor (A) for strange quark-antiquark 
pairs relative to u anti u and d anti d pairs in the hadronic vacuum. 
Inclusive particle ratios, ie, K/a ratios at large x and ratios be- 
tween the inclusive production rates of relevant resonances, yield 
similar values for A, the weighted mean being < A > = 0.29 +- 
0.02. No significant energy dependence of A is observed. We also 
find that the average net electric charge measurements for lepton 
produced quark jets are consistent with the above value of A. 
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6377 (FERMILAB-Pub—82/83-Exp) Psi’ photoproduc- 
tion at a mean energy of 150 GeV. Binkley, M.; Butler, J.; 
Cumalat, J. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Nov 1982. Contract AC02-76CH03000. 8p. NTIS, 
PC A02/MF AO1. Order Number DE83000686. 

Portions of document are illegible. 

A measurement of the diffractive psi’ photoproduction cross 
section is presented. The ratio of the psi’ photoproduction cross 
section to the psi photoproduction cross section is found to be 0.20 
+- 0.05 at an average energy of 150 GeV. Using vector meson 
dominance, the ratio of psi’-nucleon to psi-nucleon cross sections is 
0.75 +- 0.12. 


6378 (INIS-mf—7202) Analysis of the reactions 7pp a 
K°K~ 7‘ n and 7 p a anti K°K* 7" n at avs loon me 
mentum at the Omega-spectrometer. Schluetter, H. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 15 Feb 1980. 106p. (In 
German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE83780044. 

Thesis. 

In this thesis the (Kanti K7)-system in the charge-exchange 
reactions (1) m~ p a (K°sub(s)K~ 7* )n and (2) 7” P a (anti Kanti 
KK* 72 )n is studied and a partial wave analysis for (Kanti K7)- 
masses up to 1.54 GeV performed. The (Kanti K7r)-mass distribu- 
tions of both reactions (1) and (2) show the D meson at 1.28 GeV. 
The E meson with the mass Msub(E) 1.42 GeV is however only in 
the (anti K°K* 7 )-spectrum observed, the reaction (1) shows only 
above the expected E a peak at about 1.47 GeV with about 150 
MeV width. The two-body partial masses of the two (Kanti K7) 
systems show no significant differences, besides the slope of the dif- 
ferential cross section deltasigma/deltat’ doesn’t indicate significant 
differences in the production of both final states. For the determina- 
tion of spin and parity of the D meson in the (Kanti K7)-decay 
mode as well as for the study of the structures in the E region of 
both reactions a partial wave analysis of the (Kanti K7r)-system in 
both reactions (1) and (2) was performed up to Msub(Kanti K77) = 
1.56 GeV. Contrary to the unique result for the D meson a definite 
statement on the observed differences in the E-region couldn't be 
made, but it is not unreasonable to assign the spin-parity contribu- 
tion Jsup(P) = 1* to the E meson. (orig./HSI). 


6379 (ISS-R—81/8) Statistical analysis of experimental 
data gathered at ADONE. Stanescu, C. (Istituto Superiore di 
Sanita, Rome (Italy). Lab. della Radiazioni). 2 Jul 1981. 37p. 
(In Italian). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE83900186. 

This report discusses the statistical analysis of the data gath- 
ered in three high-energy experiments with particular attention to 
the existence of possible fine structures. Lack of sufficient informa- 
tion, due to relatively small cross sections of the processes exam- 
ined, has required the use of the whole set of data obtained by as- 
sembling the three groups of experimental information. A study of 
mutual statistical consistency preceded the final analysis. 


6380 (LA—9358-C) Proceedings of the Los Alamos neu- 
trino workshop. Boehm, F.; Stephenson, G.J. Jr. (comps.). 
(Los Alamos National Lab., NM (USA)). Aug 1982. Con- 
tract W-7405-ENG-36. 97p. (CONF-8106257—). NTIS, PC 
A05/MF A0O1. Order Number DE83000427. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

Portions of document are illegible. Printed copy available 
until stock is exhausted. 

A workshop on neutrino physics was held at Los Alamos 
from June 8 to 12, 1981. The material presented has been provided 
in part by the organizers, in part by the chairmen of the working 
sessions. Closing date for contributions was October 1981. 


6381 (LA—9358-C, pp 3-10) Case for neutrino oscilla- 
tions. Ramond, P. (Univ. of Florida, Gainsville). Aug 1982. 
NTIS, PC A0S/MF AO1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

The building of a machine capable of producing an intense, 
well-calibrated beam of muon neutrinos is regarded by particle 
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physicists with keen interest because of its ability of studying neu- 
trino oscillations. The possibility of neutrino oscillations has long 
been recognized, but it was not made necessary on theoretical or 
experimental grounds; one knew that oscillations could be avoided 
if neutrinos were massless, and this was easily done by the conser- 
vation of lepton number. The idea of grand unification has led 
physicists to question the existence (at higher energies) of global 
conservation laws. The prime examples are baryon-number conser- 
vation, which prevents proton decay, and lepton-number conserva- 
tion, which keeps neutrinos massless, and therefore free of oscilla- 
tions. The detection of proton decay and neutrino oscillations 
would therefore be an indirect indication of the idea of Grand Uni- 
fication, and therefore of paramount importance. Neutrino oscilla- 
tions occur when neutrinos acquire mass in such a way that the 
neutrino mass eigenstates do not match the (neutrino) eigenstates 
produced by the weak interactions. We shall study the ways in 
which neutrinos can get mass, first at the level of the standard SU2 
x U; model, then at the level of its Grand Unification Generaliza- 
tions. 


6382 (LA—9358-C, pp 11-26) Highlights of nuclear 
physics with neutrinos. Donnelly, T.W. (Massachusetts Inst. 
of Tech., Cambridge). Aug 1982. NTIS, PC AOS/MF A011. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA = Jun 1981). 

The basic processes involved here are indicated diagram- 
matically. These include: electromagnetic interactions, namely, elec- 
tron scattering and the special subclass, real-photon reactions (the 
former has q = w, where q = absolute value q vector is the three- 
momentum transfer and @ is the energy transfer, whereas the latter 
are restricted to the real-photon line q = w); the conventional 
weak interaction processes, B-decay and charged lepton capture; 
charge-changing neutrino reactions; neutral-current neutrino scat- 
tering; and electron scattering by the neutral current weak interac- 
tion. These interactions are mediated by exchange of the bosons y, 
W* and Z°. 


6383 oS pp 27- a Working group on parti- 
; Barrish, B 


cle physics. Ramond, P Boehm, F.; Chen, H.; 
Goldman, T.; Mann, A: Romanowsky = Slansky, R. Aug 
1982. NTIS, PC A0S/MF AOl. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

This subcommittee discussed fundamental problems in parti- 
cle physics with neutrinos in the 100 to 200 MeV range that would 
become available at the proposed facility. Some of the unique prop- 
erties of the facility were recognized and they are (1) high-nu flux, 
(2) short duty cycle and thus low cosmic-ray background, (3) avail- 
ability of intense nu/sub e/ beams available from a p bottle. These 
characteristics are necessary ingredients for the pursuit of the ex- 
periments sketched below. For convenience the issues are classified 
into the following subtitles: neutrino oscillations, precision determi- 
nations of parameters in low-energy neutrino scattering, and nu/sub 
e/ physics. 


(LA—9358-C, pp 33-36) Working group on nucle- 
ar ai with neutrinos. Donnelly, T.; Boehm, F.; Bryman, 
D.; Garvey, G.; McDonald, A.; McKeown, R.; O'Connell, 
xs Robertson, R. Aug 1982. NTIS, PC A05/MF A0O1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, — (8 Jun 1981). 

A summary is presented of the conclusions reached by Nu- 
clear Physics Group on the subject of nuclear physics with neu- 
trinos to be addressed with the planned neutrino facility. In other 
material provided for the workshop details of the reactions are con- 
sidered and expanded upon, and more complete references to previ- 
ously published work are given. This section distills this material 
and states in summary form the conclusions reached at this time. 
There are many examples of exclusive nuclear neutrino reactions 
that test specific parts of the electroweak current. The primary use 
of nuclear targets, as opposed to the nucleon, is likely to be this 
ability to select or filter out specific pieces of the interaction. Two 
exceptions, however, come to mind: (1) it will be of interest to 
demonstrate the nuclear coherence seen in elastic neutrino scatter- 
ing, and likely the *He case is the one favored; and (2) there may 
be a time when questions of axial-vector, meson-exchange current 
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effects (many-body nuclear effects) can be addressed, perhaps in the 
case of deuteron-neutrino disintegration. The specific priorities we 
see for nuclear physics with neutrinos are listed. 


6385 (LA—9358-C, pp 37-42) Working group on nucle- 
ar cross sections. O'Connell, J.S.; Donnelly, T.W.; Chen, 
H.H.; Burman, R.L.; Cortez, B. Aug 1982. NTIS, PC A05/ 
MF AOl1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

This working group was charged to study cross sections for 
neutrino-nucleus reactions. The charge particularly related to the 
calculation of certain inclusive cross sections that have direct bear- 
ing on the design of detectors that may be used with a neutrino fa- 
cility. After extensive discussion of the issues involved, it fell to the 
chairman to carry out those calculations. The results are presented 
in the following two contributions by him: neutrino reactions in the 
Fermi gas model, and neutrino reactions on the deuteron. 


6386 (LA—9358-C, pp 48-50) Working group on neu- 
trino flux calculations. Slansky, R.C.; Redwine, R.P.; Dom- 
beck, T.W.; Romanowski, T.D.; Mann, A.K.; Chen, H.H.; 
Cortez, B.; Garvey, G.T. Aug 1982. NTIS, PC A05/MF 
AOl. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

The working group was given the task of obtaining reliable 
neutrino flux calculations for a neutrino facility of the type planned 
at Los Alamos. Clearly, all parameters pertaining to the neutrino 
production rate, such as target, pion focusing, pion decay channel, 
and shielding configuration, must be optimized to achieve the larg- 
est flux possible. 


6387 (LA—9358-C, pp 75-95) Intermediate-energy elas- 
tic neutrino scattering from nuclei. Donnelly, T.W. Aug 
1982. NTIS, PC A05/MF AO1. 

From Los Alamos neutrino physics workshop; Los Alamos, 
NM, USA (8 Jun 1981). 

Elastic scattering of neutrinos and anti-neutrinos from nuclei 
via the neutral current weak interaction is studied at intermediate 
neutrino energies (a few hundred MeV). The angle and energy-de- 
pendences of the cross sections are explored for a selection of 
target nuclei (n, ‘H, 7H, *He, #C, '*O, ?7Al, “Ca and °*Fe) and 
the sensitivity of the results to variations of the gauge theory cou- 
plings away from the standard model is investigated. 


6388 (LA—9486-MS) Measurement of production cross 
sections for negative pions, kaons, and protons at 10, 18, and 
24 GeV. Amann, J.F.; Macek, R.J.; Sanford, T.W.L. (Los 
Alamos National Lab., NM (USA)). Oct 1982. Contract W- 
7405-ENG-36. 23p. NTIS, PC A02/MF AOl. Order 
Number DE83002952. 

We report here on a measurement of the 0°-production cross 
sections for low-energy negative secondaries from 10-, 18-, and 24- 
GeV protons on a variety of targets. Special emphasis is given to 
determining the dependence of the cross sections on incident 
proton energy. 


6389 (LA-UR—82-2871) Nucleon-nucleon experiments 
at LAMPF. McNaughton, M.W. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 4p. 
(CONF-820981—1). NTIS, PC A02/MF AOl. Order 
Number DE83002069. 

From High energy spin physics conference; New York, NY, 
USA (1 Sep 1982). 

Nine major groups (in various collaborations) are involved 
with the continuing program of nucleon-nucleon measurements at 
LAMPF: two groups from Los Alamos, two from the University 
of Texas, and groups from Texas A and M University, Argonne 
National Laboratory, University of California at Los Angeles 
(UCLA), Rice University, and University of Houston. The impor- 
tant experimental facilities for spin dependent experiments are now 
well developed and in regular use at LAMPF. Spin precessors in 
two out of the three beam lines allow N, S, or L spin to be set in 
each area, usually independently of the other areas. Beam line po- 
larimeters have been calibrated via pp — pp from 318 to 800 MeV. 
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The polarized neutron beam suffers from low intensity (10*/sec) 
and has not been available for the past two years, but will be rein- 
stalled in November 1982. Polarized proton targets are available 
with N, S, or L spin, and a frozen spin target has been used. 
Carbon polarimeters are in use, with calibrations (p + C inclusive) 
from 100 to 800 MeV. The pp — pp data are summarized. In gen- 
eral, these data are in good agreement with Arndt’s phase shift rep- 
resentation. No new neutron data have been obtained since that re- 
ported at the 1980 Santa Fe Conference, but a program of np — np 
spin correlation experiments by an Argonne + Los Alamos + 
Texas A and M collaboration is scheduled for 1983. The major 
effort in the proton beam lines will be in pp — pp at small angles 
(UCLA), and pp inelastic measurements (Los Alamos-University of 
Texas). 


6390 (LBL—15021) Vector meson backgrounds at high- 
energy e anti e machines. Hinchliffe, I. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1982. Contract AC03-76SF00098. 
3p. (CONF-8206116—6). NTIS, PC A02/MF AOl1. Order 
Number DE83002569. 

From DPF summer study on elementary particle physics 
and future facilities; Aspen, CO, USA (28 Jun 1982). 

Portions of document are illegible. 

This note presents cross sections for e anti e — W~ W*, ZZ, 
Zy at high energies. The first of these is available in the LEP re- 
ports and elsewhere, but the remaining two seem to be unavailable. 
These cross-sections represent a background to potentially interest- 
ing physics on mass scales of order 1 TeV. They are large due to t 
channel lepton exchange diagrams. 


6391 D-meson production in e* e~ annihilation at E/sub 
c.m./ between 3.8 and 6.7 GeV. Coles, M.W.; Abrams, G.S.; 
Blocker, C.A. (Lawrence Berkeley Laboratory and - 
ment of Physics, University of California, Berkeley, Califor- 
nia 94720). Physical Review [Section] D: Particles and Fields; 
26: No. 9, 2190-2201(1 Nov 1982). 

The Mark II detector at SPEAR has been used to study D- 
meson production in e*e~ annihilation at center-of-mass energies 
between 3.8 and 6.7 GeV. The neutral and charged D mesons are 
identified from their K~* 2*~ and K~* a*~ w*~ decay modes. Meas- 
urements of R/sub D/ and of the inclusive differential cross section 
s do/dz are presented. The quasi-two-body cross sections o/sub 
D/D-bar, o/sub D/*D-bar, and o/sub D/*D-bar * are derived 
from an overall fit to the D recoil spectra. No evidence was found 
for the associated production of charmed mesons and charmed bar- 
yons. 


6392 Relativistic bound states of fermions and antifer- 
mions. III. Sugawara, M. (Department of Physics, Purdue 
University, West Lafayette, Indiana 47907). Physical Review 
Man D: Particles and Fields; 26: No. 9, 2440-2462(1 Nov 
1982). 


This paper reports on further progress made on the new ap- 
proach to hadrons proposed in our earlier papers. One major 
achievement concerns the application of the Bethe-Salpeter (BS) 
formalism to find the eigenstates (or hadrons) of the proposed 
bound-state Hamiltonian. We show that it is entirely reasonable to 
apply the Taylor expansion to the irreducible BS kernel with re- 
spect to the four-dimensional relative momenta. With this expan- 
sion, the BS equation reduces to the eigenvalue equations for the 
bound states without any additional assumption. Furthermore, the 
resulting eigenvalue equations determine the dominant BS ampli- 
tudes for these bound states. The other major achievement is the 
study of the strong decays of hadrons based upon these dominant 
BS amplitudes. We show that the agreement between this theory 
and the experiments on the S- and P-wave mesons is entirely satis- 
factory. It is also concluded that the axial-vector gluon couples 
much more strongly than the vector gluon in this theory. 
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6393 Determination of an upper limit of the mass of the 
muonic neutrino from the pion decay in flight. Anderhub, 
H.B.; Boecklin, J.; Hofer, H.; Kottmann, F.; Le Coultre, P.; 
Seiler, P.G. (Eidgenoessische Technische Hochschule, 
Zurich (Switzerland). Lab. fuer Hochenergiephysik); 
Makowiecki, D. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.); Reist, H.W. (Schweizerisches Inst. 
fuer Nuklearforschung, Villigen); Sapp, B. (Massachusetts 
Inst. of Tech., Cambridge (USA). Lab. for Nuclear Sci- 
ence). Physics Letters, [Section] B; 114: No. 1, 76-80(15 Jul 
1982). 

An experiment has been performed to determine an upper 
limit on msub(vsub(1)) from pion decay in flight in the forward di- 
rection. The kinematical analysis and the inherent calibrations lead 
to the result: <m?sub(vsub(y))r> = -0.14 +- 0.20 (MeV/c?)? 
(68% CL), msub(vsub(w))< = 0.50 MeV/c (90% CL). 
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6394 (BNL—31948) Neutrino oscillations. White, D.H. 
(Brookhaven National Lab., Upton, NY (USA)). 1982. Con- 
tract AC02-76CH00016. 17p. (CONF-820745—5). NTIS, PC 
A02/MF AO1. Order Number DE83002210. 

From 2. LAMPF workshop; Los Alamos, NM, USA (19 Jul 
1982). 

: Portions of document are illegible. 

The interest in neutrino oscillations is such that there are 
several experiments approved or planned for the near future. There 
are experiments already complete which have searched for oscilla- 
tions particularly between nu/sub p/ — nu/sub e/. We shall con- 
centrate here on accelerator experiments and try to show the prin- 
cipal limitations on the experimental sensitivity to changes in neu- 
trino flavor. We shall give a critical review of the methodology 
that has been used or proposed for accelerator experiments. 


6395 (BNL—32010) Cross sections at hadron colliders. 
Paige, F.E. (Brookhaven National Lab., Upton, NY (USA)). 
1982. 5p. (CONF-8206120—5). NTIS, PC A02/MF AOl. 
Order Number DE83002323. 

From Elementary particle physics and future facilities 
summer study; Snowmass, CO, USA (1 Jun 1982). 

Portions of document are illegible. 

The predicted cross sections are given for new Z’° bosons, 
for the Drell-Yan continuum of p*p~ pairs, for high p/sub T/ 
hadron jets, for high p/sub T/ single photons, and for the associat- 
ed production of heavy quarks. These processes have been selected 
not to cover the most interesting physics, but to provide a repre- 
sentative selection of cross sections for which to compare various 
energies and luminosities. 


6396 (DOE/ER/40033—25) Electroproduction of large- 
transverse-momentum gluon jets. Sticker, H. (Rockefeller 
Univ., New York (USA)). 1982. Contract AC02- 
81ER40033. Sp. (CONF-8206120—7). NTIS, PC A02/MF 
A011. Order Number DE83002453. 

From Elementary particle physics and future facilities 
summer study; Snowmass, CO, USA (1 Jun 1982). 

Portions of document are illegible. 

Electroproduction of gluons by the QCD Compton process 
is calculated for e-p colliders and compared with photoproduction. 
The cross section is large enough to detect, producing more than 
1000 events with P/sub T/ > 25 GeV/c in a reasonable run. A 
polarization dependence of the cross section, predicted by Devoto, 
Pumplin, Repko and Kane, will be hard to observe unless the 
Compton events can be extracted from the background at lower P/ 
sub T/. 


6397 (FERMILAB-Pub—82/80) Determination of in- 
trinsic transverse momentum of quarks. Malhotra, P.K.; 
Orava, R. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Nov 1982. Contract AC02-76CH03000. 7p. NTIS, 
PC A02/MF AO1. Order Number DE83000688. 

It is suggested that the observed universality of the trans- 
verse momentum squared distribution for the meson resonances eta, 
tho, w, f and K* in soft hadron-hadron interactions arises because 
they are dominantly produced as a result of quark-antiquark fusion 
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(recombination). The universal value of the slope parameter is then 
interpreted as due to the intrinsic transverse momentum (k/sub T/) 
of the quarks which yields the values < k/sub T/ > /sub g/ = 
0.36 +- 0.01 GeV/c and < k/sub T/? > /sub q/ = 0.16 +- 0.01 
(GeV/c)? 


6398 (LA-UR—82-2728) Using K* decays as a source of 
tagged 7°’s. Hoffman, C.M. (Los Alamos National Lab., 
NM (USA)). 1982. Contract W-7405-ENG-36. 6p. (CONF- 
8206120—1). NTIS, PC A02/MF A011. Order Number 
DE83000634. 

From Elementary particle physics and future facilities 
summer study; Snowmass, CO, USA (1 Jun 1982). 

It appears that using K*~ — * 7° is a useful source of 
tagged 7r°’s to investigate the rare decays 1° — e* ec, 7° > yy~, 
and 7° — v anti v. Present accelerator intensities may be sufficient 
to study the first process, although a detailed experimental design 
may show that higher intensities are needed. Higher flux beams 
clearly are needed to achieve the best sensitivity to 7° — v anti v 
and 7° —> VY~- 


6399 (USM-TH—01) 7NN form factor, chiral-symme- 
try breaking and resonances. Dominguez, C.A. 
(Universidad Tecnica Federico Santa Maria, Valparaiso 
(Chile). Dept. de Fisica). 1982. 28p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE83900367. 

Portions of document are illegible. 

The extraction of the #NN form factor, F/sub aNN/(t), 
from Reggeized One-Pion-Exchange (OPE) fits to hadronic cross 
sections is reexamined. The objective is to explain the Goldberger- 
Treiman (G-T) discrepancy, A/sub 2/, which is determined from 
the extrapolation of F/sub 7NN/ to t = 0. Until now Reggeized 
OPE analyses have led to values of A/sub 2/ that disagree with 
experiment by a factor of two. It is argued that this failure is likely 
due to an insensitivity of the OPE amplitudes to heavy pion (three- 
pion resonance) contributions, at small t, when F/sub aNN/ is par- 
ametrized by standard forms, e.g. the or the dual model. 
A new functional form is proposed for F/sub #NN/(t) which has 
the virtue of enhancing these contributions at small momentum 
transfers, thus leading to OPE amplitudes more sensitive to 32 res- 
onance effects. This form factor is then used to reanalyze differen- 
tial cross sections for pp > nA**, pp — pA*, np — pn, anti-pp — 
anti-nn and yp — 7*n, as well as asymmetries for yp — 7* n, at 
high energies (E/sub L/ = 5-25 GeV) and absolute value t = 0.3 
(GeV/c)*. The results show that a self-consistent fit to all these 
data, with the correct value of A/sub 77/, is indeed possible. 


6400 Quark model for forward and central hadron-nu- 
cleus collisions. Eilam, G. (Institute of Theoretical Science, 
University of Oregon, Eugene, Oregon 97403). Physical 
Review [Section] D: Particles and Fields; 26: No. 9, 2257- 
2260(1 Nov 1982). 

Leading constituents which escape collisions hadronize to 
form forward moving particles in hadron-nucleus interactions. The 
remaining quarks should then produce hadrons in the central 
region. In this model I derive simple predictions and sum rules for 
multiplicity ratios, and compare them with experiment. 


6401 Phenomenological implications of the existence of 
conjugate families on the V-A structure of weak interactions. 
Nandi, S.; Stern, A.; Sudarshan, E.C.G. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 26: No. 9, 2522- 
2525(1 Nov 1982). 

We investigate the possibility of mixing occurring between 
the families and the conjugate families of SO(n) grand unified the- 
ories. Such a mixing alters the V-A structure of the usual charged 
weak currents. By comparing with the data on muon and pion 
decays, we set limits on the corresponding mixing angles. We con- 
sider cases where the conjugate neutrinos are either light or heavy. 


6402 Lepton bags. Halprin, A.; Kerman, A.K. (Physics 
Department, University of Delaware, Newark, Delaware 
19711). Physical Review [Section] D: Particles and Fields; 26: 
No. 9, 2532-2533(1 Nov 1982). 
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We point out an implication of the center-of-mass correction 
discussed recently by Donoghue and Johnson when applied to the 
formulation of any baglike model of composite leptons with mag- 
netic moments. This improvement over the static cavity approxima- 
tion automatically leads to a reconciliation between the small scale 
of the electron’s mass and the large scale of its inverse radius. Thus 
it is possible to produce a magnetic moment of the correct order of 
magnitude, which otherwise seems not to be realizable in a natural 
way. This observation allows for the construction of lepton bags 
whose details are constrained to fit the more severe dynamical con- 
ditions imposed by the seemingly exact QED predictions for the 
electromagnetic properties of the known leptons. 


6403 Can NN and NN-bar resonances have similar 
structures?. Shamu, R.E.; Lisowsi, P.W. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] D: Particles and Fields; 26: No. 9, 2540- 
2542(1 Nov 1982). 

We propose that if the NN and NN-bar interactions are the 
same for R>1 fm, then NN-NN-bar pairs of resonances which 
have similar structures may exist. Evidence is presented that the 
proposed *F; dibaryon and T;(2190) meson may be examples of 
such a pair. Some consequences of our proposal are discussed. 


6404 Nonlocal conservation laws for strings. Balachan- 
dran, A.P.; Stern, A. (Phyiscs Department, Syracuse Uni- 
versity, Syracuse, New York 13210). Physical Review [Sec- 
tion] D: Particles and Fields; 26: No. 6, 1436-1442(15 Sep 
1982). 

A finite number of nonlocal conservation laws are found in 
the Nambu-Goto string model. An infinite number of conserved 
currents may be obtained by embedding the string in more than 
3+1 space-time dimensions. These currents resemble the nonlocal 
currents found in two-dimensional chiral models. 


6405 Evidence for and meaning of the universality of ha- 
dronic multiplicities. Carruthers, P. (Los Alamos Scientific 
Lab., NM (USA). Theoretical Div.); Minh, D.V. (Rice 
Univ., Houston, TX (USA). Dept. of Physics). Physics Let- 
ters, [Section] B; 114: No. 2/3, 169-171(22 Jul 1982). 

Recent measurements of hadronic multiplicities in e* e~ anni- 
hilation confirm and extend previously observed universal behavior 
in pp, 7p and yp collisions. It is argued that this result supports an 
underlying statistical picture, once leading particle effects are ac- 
counted for. The power law and QCD multiplicity formulas give 
very similar values up to panti p collider energies, using the residu- 
al energy E. The results are further interpreded in terms of a phase 
transition of a quark antiquark gluon plasma at a temperature of the 
order of the pion mass. 


6406 Recombination mechanism for baryon production 
in jets. Migneron, R. (Stanford Linear Accelerator Center, 
CA (USA). Theory Group; Fermi National Accelerator 
Lab., Batavia, IL (USA). Theory = Jones, L.M. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.). Gruppe Theorie); Lassila, K.E. (Fermi 
National Accelerator Lab., Batavia, IL (USA). Theory 
Group; Ames Lab., IA (USA); Iowa State Univ. of Science 
and Technology, Ames (USA). Dept. of Physics). Physics 
Letters, [Section B: 114: No. 2/3, 189-194(22 Jul 1982). 

We use the KUV jet calculus and a form of the recombina- 
tion model to calculate the spectrum of single inclusive baryons in 
quark jets. The resulting spectra grow rapidly with Q? for experi- 
mentally accessible Q*. At small chi, most baryons come from re- 
combination of three gluons; at large chi, most come from recom- 
bination of the leading valence quark with two gluons. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 6399 
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6407 (CERN-EP—81-136) Grenoble neutron-oscillation 

t: CERN-ILL-Padova-RHEL-Sussex collaboration. 
Fidecaro, 6. (European Organization for Nuclear Research, 
Geneva (Switzerland)). 3 Nov - lip. (CONF-810767— 
6). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE83900294. 


From International conference on neutrino physics and as- 
trophysics; Honolulu, Maui, HI, USA (1 Jul 1981). 

An experiment to detect neutron-antineutron oscillations as a 
test of baryon conservation is described. (GHT) 


6408 (LA-UR—82-2727) Prospects in lepton-flavor vio- 
lation. Hoffman, C.M. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 17p. (CONF- 
8206120—2). NTIS, PC A02/MF AOl. Order Number 
DE83000633. 


From Elementary particle physics and future facilities 
summer study; Snowmass, CO, USA (1 Jun 1982). 

The theoretical and experimental situation regarding lepton- 
flavor conservation is reviewed and upcoming experiments are de- 
scribed. It is concluded that future improvements in experimental 
sensitivities will require higher flux, higher quality muon and kaon 
beams. 


Aspects of duality in chiral field theories. Bala- 
cheadren, A.P.; vo V.P.; Skagerstam, B.S.; Trahern, C.G. 
(Physics D t, Syracuse Teed hs Syracuse, New 
York 13210). Physical Review [Section] D: Particles and 
Fields; 26: No. 6, 1443-1452(15 Sep 1982). 

The Abelian and non-Abelian gauge potentials A/sub munu/ 
are known to describe chiral fields. Here we study their interac- 
tions with dual extended objects. The region occupied by these ob- 
jects is shown to behave like a distinct phase of chiral fields which 
is nondissipative under suitable geometric conditions. A method for 
the realization of the ‘t Hooft algebra in these systems is outlined. 
The concept of electric and magnetic duality in electromagnetism is 
generalized to chiral fields with values in a symmetric space. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 6401, 6402, 6409 


6410 (DOE/ER/03992—496) Research program in ele- 
mentary-particle theory. Progress report. Sudarshan, E.C.G.; 
Ne’eman, Y. (Texas Univ., Austin (USA). Center for Parti- 
cle Theory). Aug 1982. Contract AS05-76ER03992. 84p. 
NTIS, PC A05/MF AO1. Order Number DE83002259. 


This progress report of the Center for Particle Theory of the 
University of Texas at Austin reviews the work done over the past 
year and is part of the renewal proposal for the period from Janu- 
ary 1, 1983 to December 31, 1983. 


6411 (LBL—14692) Hadronic weak processes and the 
mass of the right-handed boson. de Forcrand, P.L. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1982. Contract AC03- 
76SF00098. 98p. NTIS, PC AO05/MF A0Ol1. Order Number 
DE83001566. 

Thesis. 

Various ways of obtaining a lower bound on the mass of the 
second charged weak boson required in a left-right symmetric 
gauge theory are investigated. They are all based on hadronic proc- 
esses, in an effort to get more model-independent answers. From 
the K/sub L/ - K/sub S/ mass difference, the limit obtained is 
M(W2) = 370 GeV, if one neglects a possible top quark influence. 
From non-leptonic hyperon decays, one can only derive a bound 
on the angle zeta which mixes the couplings of the primarily left- 
and right-handed W-bosons: parallel bar zeta parallel bar = 1 to 
2%. From hadronic K-decays, one obtains a limit M(W2) = 280 
GeV, roughly similar to that found by Beg et al. from leptonic 
charged current data, but not restricted by assumptions about neu- 
trino masses. 
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6412 Complex path integrals and finite temperature. La- 
pedes, A. (Institute for Advanced Study, Princeton, NJ 
(USA); Los Alamos National Lab., NM (USA). Theoretical 
Div.); Mottola, E. (Institute for Advanced Study, Princeton, 
NJ (USA). School of Natural Sciences). Nuclear Physics 
[Section] B; 203: No. 1, 58-92(9 Aug 1982). 

A general non-perturbative approach to functional integrals 
describing systems possessing both thermal and quantum fluctu- 
ations is presented. The partition function is evaluated in the semi- 
classical limit by enlarging the class of paths in the functional inte- 
gral to include complex-valued solutions of the classical equations 
of motion. Semiclassical energy eigenvalues, including tunnelling 
effects associated with decay of false vacua, can be obtained in this 
way for all states, not just the ground state. In this approach the 
imaginary part of an energy eigenvalue of an unstable state is di- 
rectly related to physical boundary conditions at infinity; these re- 
sults are compared to earlier attempts (fate of the false vacuum) to 
compute decay rates of metastable systems, involving an analytic 
continuation prescription for a negative mode of the second-order 
fluctuation operator. Use of complex-valued solutions obviates the 
need to employ the dilute-gas approximation which is generally in- 
valid at finite temperature. The new method is checked by one-di- 
mensional examples, and then extended to field theory, where a 
general expression for the partition function of a field theory is 
given in terms of stability angles about a complex classical solution. 


6413 Lax representation for massless QCD»2. Jones, D. 
(Argonne National Lab., IL (USA). High Energy Physics 
Div.). Physics Letters, [Section] B; 114: No. 2/3, 167-168(22 
Jul 1982). 

The field equations for quantum chromodynamics in 1 + 1 
dimensions with massless fermions are shown to admit representa- 
tion as a Lax pair. 
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6414 (DOE/ER/03624—23) Triangle Universities Nu- 
clear Laboratory. Annual report, 1 September 1981-1 October 
1982. Seagondollar, L.W. (North Carolina State Univ., Ra- 
— (USA). Dept. of Physics). 1982. Contract AS05- 

6ER03624. 188p. NTIS, PC A09/MF A0O1. Order Number 
DE83002957. 

Portions of document are illegible. 

The varied research programs described reflect a decision by 
TUNL to devote its major resources to the study of the multiple 
facets of nuclear structure which can be probed through light ion 
induced nuclear reactions. Particular emphasis is placed on reac- 
tions induced by polarized protons, deuterons, and neutrons. We 
also continue a major commitment to the study of the statistical 
properties of nuclear structure revealed by elastic and inelastic scat- 
tering experiments using ultra high resolution beams. A third major 
laboratory commitment involves measurements of fast neutron 
cross sections required by the Department of Energy's program to 
produce controlled thermonuclear fusion. The major accelerator 
facilities of the laboratory include a model FN tandem Van de 
Graaff accelerator and a 15 MeV fixed energy negative ion cyclo- 
tron injector. The laboratory has two additional single ended Van 
de Graaff accelerators with terminal energies of 4 MV and 3 MV, 
respectively. 


6415 (DOE/ER/05034—5) Experimental Nuclear Phys- 
ics. Progress report, July 1981-July 1982. (Vanderbilt Univ., 
Nashville, TN (USA)). 1982. Contract AS05-76ER05034. 
185p. NTIS, PC A09/MF AOl. Order Number 
DE83000870. 

Portions of document are illegible. 

The research activities of the experimental nuclear structure 
group at Vanderbilt for the period July 1981 to July 1982 are re- 
ported. This includes continuing cooperative research in the areas 
of, (a) in-beam y-ray spectroscopy with scientists at Oak Ridge and 
the University of Koeln; (6) studies of nuclei far from stability at 
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UNISOR; (c) pre-equilibrium (massive transfer) emission processes 

in fusion reactions at ORNL; (d) nucleon transfer reaction studies 
wilh telentinn ot ORIEL. Los Alamos and Brookhaven; (e) 8-elec- 
tron spectroscopy at the Max Planck Institute in Heidelberg; (f) 
theoretical studies with scientists at Lawrence Berkeley Lab., 
Brookhaven National Lab., University of Frankfurt, and Vander- 
bilt; and (g) Coulomb excitation studies at GSI, Darmstadt, Ger- 
many. In general, abstracts of papers published or submitted for 
publication in this period make up this report along with brief re- 
ports of work in process and complete copies of a few reviews in 
press. 


6416 (DOE/ER/10338—T1) Nuclear-structure investi- 
gations on spherical nuclei. Heisenberg, J. (New 
Univ., Durham (USA)). 1982. Consume ACO02-79ER 10338. 
34p. NTIS, PC A03/MF AO1. Order Number DE83000996. 
Nuclear structure research at the University of New Hamp- 
shire is reported. Energy level studies using electron inelastic scat- 
tering and electron-induced fission are briefly discussed. Also, the 
theoretical studies are outlined including exchange current calcula- 
tions, shell model RPA calculations, and self-consistent RPA. Publi- 
cations are listed. (WHK) 


6417 (INER—0464) Manipulation and application of the 
VITAMIN-C 171-neutron, 36-gamma ray group cross section 
library. Yang, J.T.; Ho, C.Y. (Institute of Nuclear Energy 
Research, Lung- -Tan (Taiwan). Technical Information 
Center). Jul 1982. 141p. NTIS (US Sales Only), PC A07/ 
MF AO1. Order Number DE83900134. 

Portions of document are illegible. 

Division of Reactor Research and Technology of DOE 
sponsored the development of a coupled, fine-group cross-section 
library. The 171-neutron, 36-gamma ray group library is intended to 
be applicable to fusion reactor neutronics and LMFBR core and all 
kinds of shield analysis. This version of the library was from RSIC 
at Oak Ridge National Laboratory in AMPX format. Computer 
codes for energy group collapsing, interpolation on Bondarenko 
factors for resonance self-shielding and temperature corrections, 
and various other useful data manipulations are available at INER. 
The characteristics and validation of the data package are dis- 
cussed. 


6418 (NEANDC(E)—232-Vol.8) UK nuclear data. Prog- 
ress report, January-December 1981. Lees, E.W. (ed). 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Nuclear Physics Div.). Jun 1982. 83p. 

82P105; INDC(UK)—36/LN). UKAEA, AERE Harwell, 
Oxfordshire, England. 


Projects in nuclear data research are presented by labora- 
tory. There are contributions this year from the Harwell and Win- 
frith laboratories of the UKAEA, the National Physical Labora- 
tory, the National Radiological Protection Board, the Birmingham 
Radiation Centre, the University of Birmingham and the University 
of Edinburgh. This report includes work from various collabora- 
tions between laboratories of Harwell, Dounreay, Winfrith, Winds- 
cale, MOD Aldermaston, Imperial College and Manchester Univer- 
sity. Contributions on Chemical Nuclear Data are gathered by the 
Chemical Nuclear Data Committee and grouped under that head- 
ing. 


a tale Neutron yields from bom- 
— of a-particles. N a ¢€ Atomic 
Research Inst., Tokai, Ibaraki. Tokai Research Es- 
<aindthews. 5 Aug 1982. 72p. (In Japanese and English). 
(INDC(JAP)—71/G; JAERI-M—82-117). Information Sec- 
tion, Division of Technical Information, JAERI, Tokai- 
Mura, Naka-gun, Ibaraki-ken, 319-11, Japan. 
The thick target neutron yields from bombardment of <10 
MeV a-particles are calculated based on the reaction cross sections. 
The results for the elements of Z < 15 are compared with existing 
calculated or measured neutron yield data. For the elements of 16 
< Z < 50, elemental or isotopic neutron yields are calculated if 
the cross section data are available. 
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6420 (NP—3900372) Scientific activities 1980. (Democ- 
ritus Nuclear Research Center, Athens (Greece)). 1982. 
139p. NTIS (US Sales Only), PC A07/MF AOl. Order 
Number DE83900372. 
Portions of document are illegible. 

h activities in 1980 in the nuclear research center 
Demokritos are reported. Divisions reporting include: electronics; 
biology; physics; chemistry; health physics; reactor; scientific direc- 
torate; radioisotope; environmental radioactivity laboratory; soil sci- 
ence; computer center; uranium exploration service; medical serv- 
ice; technological applications; RIA (research and development of 
labelled organic compounds) laboratory; and training. (GHT) 
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6421 (DOE/ER/10706—1) Experimental research in 
nuclear physics at intermediate energies. Progress report, 

ber 1, 1980-May 31, 1982. (Texas Univ., Austin 
(USA)). 1982. Contract AS05-80ER10706. 2ip. NTIS, PC 
A02/MF A0O1. Order Number DE83001947. 

Portions of document are illegible. 

The main part of the experimental program was devoted to 
investigations of the (p,7r) reaction on light nuclei and at energies 
above the (3,3) resonance. Another activity was measurements of 
Triple Scattering Parameters in vector pp and vector pn scattering 
at 800 MeV. Both projects have been carried out at LAMPF, using 
the high resolution spectrometer HRS. Progress is reported. 
(WHK) 


6422 (DOE/ER/40032—3) Nuclear structure at inter- 
mediate energies. Progress report, 1982-1983. Phillips, G.C.; 
Mutchler, G.S. (Rice Univ., Houston, TX (USA). Bonner 
Nuclear Labs.). 28 Oct 1982. Contract AS05-81ER40032. 
59p. NTIS, PC A04/MF A01. Order Number DE83002960. 

During this reporting period Phase I of LAMPF Experiment 
E-33/336 (p vector p—p7r* n) was completed and a paper was sub- 
mitted for publication. The preliminary results from the study of 
the spin dependence of p vector p vector total cross sections (E- 
504) were presented at the Spring APS Meeting. A new variable 
energy experiment, Phase II of E-33/336, the study of the cross 
sections and asymmetries of the reaction pp—>p7* n at 500 and 650 
MeV, was carried out at LAMPF. In addition, Rice Faculty mem- 
bers participated in experiments to measure: (1) the analyzing 
power in the p vector p—dz* reaction for 725 = E/sub p/= 1000 
MeV, (Saclay), and (2) T2o in d vector p elastic scattering near 180° 
for 300 = E = 2300 MeV (Saclay); (3) iT: in a-d vector elastic 
scattering for 219 = E/sub 7/ = 294 (SIN); (4) high precision rel- 
ative cross sections for elastic proton-proton scattering for 500 = 
E/sub p/= 600 MeV (SIN); and (5) A/sub xz/ in the reaction p 
vector p vector —»-7*d for 529 = E/sub p/ = 582 MeV (SIN). 
New, exciting results using the cloudy bag model with gluonic ex- 
citations have been obtained for the pionic couplings to nucleon 
and delta channels of nucleon resonances and on 77-N spectroscopy 
in the intermediate energy region (~ 1-2 GeV). 


6423 Configuration space Faddeev continuum calcula- 
tions. I. n-d scattering length. Payne, G.L.; Friar, J.L.; 
Gibson, B.F. (Department of Physics and Astronomy, Uni- 
versity of Iowa, Iowa City, Iowa 52242). Physical Review 
[Section] C: Nuclear Physics; 26: No. 4, 1385-1398(Oct 1982). 

Formulation of the zero-energy Faddeev-type scattering 
equations in configuration space is discussed. Numerical solutions 
are obtained using spline techniques. Scattering lengths are calculat- 
ed for the s-wave NN interaction models of Malfliet and Tjon; 
comparison with previously published results and Kohn variational 
estimates are made. Faddeev amplitudes and Schroedinger wave 
functions are plotted. Significant features of the configuration space 
solutions are identified. 


6424 Measurement of the electric polarizability of the 
deuteron. Rodning, N.L.; Knutson, L.D.; Lynch, W.G.; 
Tsang, M.B. (University of Wisconsin, Madison, Wisconsin 
1982) . Physical Review Letters; 49: No. 13, 909-912(27 Sep 
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The electric polarizability of the deuteron has been deter- 
mined by measuring deviations from the Rutherford scattering for- 
mula for deuteron elastic scattering from ?°*Pb at energies from 3.0 
to 7.0 MeV. The measured value of the electric polarizability, a = 
0.70 +- 0.05 fm%, is in fair agreement with theoretical predictions. 


6425 Shell-model description of the charge form factor 
and the first excited state in *He. Bevelacqua, J.J. (United 
States Department of Energy, Oak Ridge, Tennessee 
37830). Physical Review [Section] C: Nuclear Physics; 26: No. 
3, 1292-1294(Sep 1982). 

A ‘He shell-model formalism, including two- and three-body 
forces, is used to calculate ground and first excited state properties. 
Inclusion of the three-body force improves the calculated ground 
state rms radius, ground state form factor, and position of the *He 
first excited state. 


6513 Nuclear Properties And Reactions, A=6-19 
REFER ALSO TO CITATION(S) 6388 


6426 (BNL—31759) Experiments with A hypernuclei. 
May, M. (Brookhaven National Lab., Upton, NY (USA)). 
1982. Contract AC02-76CH00016. 9p. (CONF-820635—9). 
NTIS, PC A02/MF A0O1. Order Number DE83000840. 

From International conference on hypernuclear and kaon 
physics; Heidelberg, F.R. Germany (20 Jun 1982). 

Portions of document are illegible. 

Recent observations of hypernuclear bound states in experi- 
ments at the Brookhaven National Laboratory Alternate Gradient 
Synchrotron are described. Gamma rays from hypernuclei have 
been observed in coincidence with a (K~,7~) energy difference 
spectrum. The energy resolution and purity of the (K~,7~) spec- 
trum demonstrate unambiguously the hypernuclear origin of the 
gamma rays. The case of A’Li is discussed in detail as it represents 
the first successful application of the technique. Experiments in 
progress at Brookhaven on other hypernuclei and prospects for the 
future are discussed. 


6427 (BNL—31943) Experiments with A hypernuclei. 
May, M. (Brookhaven National Lab., Upton, NY (USA)). 
1982. Contract AC02-76CH00016. 13p. (CONF-820745—4). 
NTIS, PC A02/MF A0O1. Order Number DE83002200. 

From 2. LAMPF workshop; Los Alamos, NM, USA (19 Jul 
1982). 

P Recent observations of hypernuclear bound states in experi- 
ments at the Brookhaven National Laboratory Alternate Gradient 
Synchrotron are described. Gamma rays from hypernuclei have 
been observed in coincidence with a (K~,7~) energy difference 
spectrum. The energy resolution and purity of the (K~,7~) spec- 
trum demonstrates the hypernuclear origin of the gamma rays. The 
case of /sub A/’Li is discussed in detail as it represents the first 
successful application of the technique. Experiments of this kind 
can benefit greatly from the increased kaon beam intensity that will 
be available at LAMPF II. 


6428 (CONF-8110242—1) Molecular structure in '*C 
+ !C, orbiting in 12°C + Si, and first studies of the Ni 
+ Ni interaction. Erb, K.A.; Ford, J.L.C. Jr.; Novotny, 
R.; Shapira, D. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 13p. NTIS, PC A02/MF 
A01. Order Number DE83001901. 

From International workshop on resonances in heavy ion 
collisions; Bad Honnef, F.R. Germany (12 Oct 1981). 

Portions of document are illegible. 

Some physical implications of a recently proposed classifica- 
tion scheme for the **C + 'C Coulomb barrier resonances for 
which the requisite very large body of experimental data is already 
available are discussed. New data are presented suggesting that the 
back angle resonance-like structure previously observed in quasi- 
elastic "Si + '*C reactions reflects the existence of a fully devel- 
oped, rotating di-nuclear system that governs back-angle yields in 
many additional exit channels. Also some very recent data are 
briefly discussed for Ni + ©Ni scattering in a first look at a pre- 
viously unstudied region of the periodic table. (WHK) 
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6429 (JINR—P4-82-257) Strength functions for EL ex- 
citations in 1*O, Pal’chik, V.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1982. 10p. (In Russian). Joint Institute for Nu- 
clear Research, Dubna, USSR. 

The distributions of particle-hole EL transitions in '*O in the 
0 to 60 MeV energy range are studied in the framework of the self- 
consistent model taking into account the one-particle continuum. 
The separable effective interactions are constructed from the shell 
model potential using the consistency condition which follows from 
the translational invariance. Systematic calculations of radiative 
strength functions for L = 1-4 are performed. The location of re- 
sonances and their escape widths are determined. Isotopic structure 
of the distributions is studied and the energy-weighted sum rules 
are calculated. The results obtained are compared both with experi- 
mental data and other theoretical calculations. It is shown that the 
simple self-consistent model employed in the present work de- 
scribes the qualitative characteristics of observed distributions as 
well as other models with the more sophisticated effective interac- 
tions. 


6430 14N+ 13C fusion cross sections and compound nu- 
cleus limitation in ?7Al. DiGregorio, D.E.; del Campo, J.G.; 
Chan, Y.D.; Ford, J.L.C. Jr.; Shapira, D.; Ortiz, M.E. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Physical Review [Section] C: Nuclear Physics; 26: No. 4, 1490- 
1501(Oct 1982). 

Fusion cross sections for the *N+%°C system have been 
measured by detecting the evaporation residues at five bombarding 
energies which correspond to high excitation energies in the com- 
pound nucleus: E*(?7Al) = 64—110 MeV. The ?’AI nucleus can be 
populated by four different heavy-ion entrance channels: “N+ 
BC, %O+"B, 4N+38C, and 70+ ?°B: which are accessible to 
experimental measurements. Comparing the present data with those 
already existing for the above channels, it is found that for E*>60 
MeV the curves E* vs J/sub cr/ for each system converge, which 
may be indicative of a limitation imposed by the compound nucle- 
us. The data are discussed in terms of existing models for entrance 
channel and statistical yrast line limitations. The highest energy 
point also suggests the existence of a maximum absolute angular 
momentum limit of ~ 28h. 


Reacti 2C(r*-27*- dB and '%Cirt-,a* 
“OB. Ellis, R.J.; Ziock, HJ; Ziock, K.O.H.; Tzeng, a 
Arvieux, J.; Corfu, R,; Piffaretti, J.; Liu, L. C;; Sicili 
E.R. (Physics Department, University of Virginia, Char. 
lottesville, Virginia 22901). Physical Review [Section] C: Nu- 
clear Physics; 26: No. 4, 1544-1550(Oct 1982). 

We have measured the angular and momentum distributions 
of the scattered pions from the reaction *C(m*,m* d)'°B in a coin- 
cidence experiment. We compare our results with two theoretical 
models based on the impulse approximation. We also present some 
data on the reactions '*C(a*~,a*~ t)®B. 


6432 Cross sections for the !2C(m*~,7N)''C reactions 
from 30 to 100 MeV. Butler, G.W.; Dropesky, B.J.; Orth, 
C.J.; Green, R.E.L.; Korteling, R.G.; Lam, G.K.Y. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Physical Review [Section] C: 
Nuclear Physics; 26: No. 4, 1737-1739(Oct 1982). 

Cross sections for the primary pion beam monitor reactions 
12C(ar*-,a@N)"C (20.4 min) have been measured between 30 and 
100 MeV by activation techniques. These cross sections are consist- 
ently lower, but within the uncertainties of our previously deter- 
mined values. The experimental uncertainties of these new meas- 
urements are considerably smaller. 


6433 Photoneutron cross sections for °N. Jury, J.W.; 
Berman, B.L.; Woodworth, J.G.; Thompson, M.N.; Pywell, 
R.E.; McNeill, K.G. (Lawrence Livermore National Labo- 
ratory, University of California, Livermore, California 
94550). Physical Review [Section] C: Nuclear Physics; 26: No. 
3, 777-788(Sep 1982). 

Photoneutron cross sections involving the emission of one 
and two neutrons from '*N have been measured over the excitation 
energy interval from threshold (10.8 MeV) to 38 MeV using mon- 
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oenergetic photons from the annihilation in flight of fast positrons. 
A very broad giant dipole resonance extending from about 16 to 30 
MeV was observed, with a maximum (y,n/sub tot/) cross section of 
about 11 mb at 23.5 MeV. The magnitude of the measured average 
photoneutron energies shows that most of the strength below 15 
MeV decays to the ground state of “N, whereas most of the 
strength in the giant resonance decays to excited states. Comparison 
with particle-capture cross-section data indicates that multiparticle- 
multihole interference effects probably account for some of the pro- 
nounced intermediate structure observed above 16 MeV in the (y,n) 
cross section. Comparison with a recent shell-model calculation 
favors the use of a Tabakin potential over a 5-function force with a 
Soper exchange mixture, in marked contrast with recent corre- 
sponding results for *C and ‘70. Features of recently measured 
photoreaction cross sections for the *C, “°C, *N, “N, *O, 0, 
and 7*O nuclei are compared as well. 


6434 Decay scheme of “Be. Millener, D.J.; Albur, 
D.E.; Warburton, E.K.; Wilkinson, D.H. (Brookhaven 
tional Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 26: No. 3, 1167- 
1185(Sep 1982). 

In a reinvestigation of the 8 decay of "Be, formed in the 
®*Be(t,p)"*Be reaction at E/sub t/ = 3.0 MeV, the unique first-for- 
bidden B-ray transition to the 4445 keV, J/sup 7/ = (5/2) state of 
Be has been found with a branching intensity of 0.054 +- 0.004 
% and logfit = 10.93 +- 0.03. The previously unobserved 692-keV 
-tay branch in the 7978-72860 cascade following the 8 feeding 
of the B 7978-keV state has also been measured as 0.85% and 
limits were placed on other y branches from the 7978-keV level. 
Revised values are given for various other B- and y-ray branching 
ratios. Shell model calculations are made using the full thw basis 
for the positive-parity states and Ohw+2hw for the negative-parity 
states. The calculated electromagnetic decays of positive-parity 
states in ™'B are compared with experiment. The first-forbidden B- 
decay matrix elements involved in the decay of Be to the lowest 
four states of 1'B are calculated and the resultant decay rates are 
compared with experiment. The question of meson exchange cor- 
rections to the (1/2)*—(1/2)" B decay is considered. 


Electron-neutrino correlation in the first-forbidden 
tons decay of “Be. Warburton, E.K.; Alburger, D.E.; Wil- 
kinson, D.H. (Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] C: Nuclear Phys- 
ics; 26: No. 3, 1186-1197(Sep 1982). 

A study of the 8-v angular correlation in the first-forbidden 
decay of "Be to the 1/2~ 2125-keV level of ™“B was performed. 
The 2125-keV ground-state transition was detected in coincidence 
with the betas and at 180° to them. The 8-v asymmetry was de- 
duced from the y-ray Doppler shift. The result obtained as a func- 
tion of 8 energy indicates that the 8 transition is dominated by 
rank 0 matrix elements and is thus of interest as a test of meson- 
exchange effects in nuclei. A comparison is made to the large-basis, 
spurious-free, shell-model predictions of Millener. 


6436 Observation of the (p,7~ n) and (z*,7* p) reac- 
tions at 165 MeV. Piasetzky, E.; Altman, A.; Lichtenstadt, 
J.; Yavin, A.I. (Tel Aviv Univ. (Israel). Dept. of Physics 
and ae, Ashery, D. (Argonne National Lab., IL 
(USA)); Bertl, W.; Felawka, L.; Walter, H.K. (Eidgenoes- 
sische Technische Hochschule, "Zurich (Switzerland). Lab. 
fuer Hochenergiephysik); Schlepuetz, F.W.; Powers, R.J. 
(Zurich Univ. (Switzerland). Physik- Institut). ” Physics Letters, 
[Section] B; 114: No. 6, 414-418(12 Aug 1982). 

The (7~,7~ n) and the (a*,7* p) reactions were studied on 
C, Fe, and Bi at 165 MeV by coincidence measurement of the out- 
going particles. The nucleon-knockout reaction is the dominant in- 
elastic process at backward pion-scattering angles at this energy. 
The quasifree (7~,7~ n) and (a*,2* p) cross sections were deter- 
mined from the @N_ anguler correlation. Their 
sigmasub(qf)(7~,7~ n)/sigmasub(qf)(7r*,7* p) ratio is consistent with 
unity for C and is larger than the N/Z ratio for the heavier nuclei. 





65 PHYSICS RESEARCH 
6513 Nuclear Properties And Reactions, A=6-19 


6437 Deep-inelastic back-angle yields and orbiting in 
Si + ™C. Shapira, D.; Novotny, R.; Chan, Y.D.; Erb, 
K.A.; Ford, J. Lc. ie: ‘(Oak Ridge National Lab., TN 
(USA)); Peng, J.C.; Moses, J.D. (Los Alamos National 

, NM (USA)). Physics Letters, [Section] B; 114: No. 2/3, 
111- -114(22 Jul 1982). 

Evidence for a long-lived orbiting complex has been found 
in large-angle measurements of strongly damped reaction products 
from the **Si + 'C interaction. The well-known backward rise in 
the elastic yield is mirrored, but with much larger cross sections, in 
processes involving strong damping of the total kinetic energy. The 
average kinetic energy loss is independent of angle beyond 
THETAsub(cm) = 140° and varies smoothly with bombarding 
energy with a slope characteristics of the orbiting two-body 
moment of inertia. 
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6438 Beta-delayed proton decay of an odd-odd T/sub z/ 
= -2 isotope, 7*Al. Cable, M.D.; Honkanen, J.; Parry, R.F.; 
Thierens, H.M.; Wouters, J.M.; Zhou, Z.Y.; Cerny, J. (De- 
partment of Chemistry and Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review [Section] C: Nuclear Physics; 26: No. 4, 1778- 
1780(Oct 1982). Contract AC03-76SF00098. 

A helium jet system and the 7*Mg(*He,p4n)”*Al reaction at 
110 MeV have been used to discover the first odd-odd T/sub z/ = 
-2 nuclide 7*Al(t/sub 1/2/~70 ms), which has been predicted to lie 
on the edge of stability. Beta-delayed protons from its decay estab- 
lish the mass excess of the lowest T = 2 state in **Mg as 13.650 +- 
0.015 MeV corresponding to an excitation energy of 14.044 MeV. 
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REFER ALSO TO CITATION(S) 6436, 6485 


6439 (INIS-mf—7194) Study of giant multipole reson- 
ances in “°Ca. Rost, H. (Erlangen-Nuernberg Univ., Erlan- 
gen (Germany, F.R.). Fachbereich Mathematik und Physik). 
18 Jul 1979. 73p. (in German). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE83780047. 

Thesis. 

In the present thesis giant resonance states in “Ca were 
studied by scattering of 104 MeV a particles on “Ca and by the 
reactions *°K(p vector,p’)*°K and *°K(p,a) **Ar. The scattered a- 
particles were measured at extreme forward angles (THETAsub(L) 
= 4°-16°C), because at forward angles the cross sections for the 
excitation of states with spin 0 and 1 strongly differ from those 
with higher spin. The aim of this experiment was first of all the 
study of the giant resonance region in ““Ca on the contribution to 
0* or 1” states. Beside the known electric giant quadrupole reson- 
ances at Esub(x) approx. equal to 18.5 MeV (25% EWSR) contri- 
butions of EO-strength at Esub(x) approx. equal to 21 MeV (6% 
EWSR) and indications to a (isoscalar) El-strength at Esub(x) 
approx. equal to 14 MeV and Esub(x) approx. equal to 16 MeV 
were found. At the reactions **K(p_ vector,p’)*°K and 
*°K(p,a)**Ar in the channels (p,po),(p,p.), (p,asub(o)), and (p,a) at 
incident energies at about 10 MeV (Esub(x)(*Ca) approx. equal to 
18 MeV) resonant structures were observed. A scattering phase 
analysis performed for the elastic proton scattering didn’t however 
yield quantitative results about the resonance parameter. An expan- 
sion of the cross sections by Legendre polynomials for the remain- 
ing reaction channel didn't allow a conclusion about the dominance 
of a certain L-value. The only indication to the connection of the 
observed resonant structures with the giant quadrupole resonance 
in “Ca is therefore the energetic position at about Esub(x) approx. 
equal to 18 MeV. Altogether the observed structures however were 
not very pronounced, so it can be concluded, that the excitation of 
the giant quadrupole resonance in ““Ca by protons via the ground 
state of *°K occurs not very strongly. (orig./HSI). 
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6440 (JYFL-RR—20/81) Beta deca ay of “Sc to _— 
and alpha-particle unbound states in *°Ca. Honkanen, J.; 
Aeystoe, J.; Kortelahti, M.; Eskola, K.; Vierinen, K.; Hau- 
tojaervi, A. (Jyvaeskylae Univ. (Finland). Dept. of Physics; 
Helsinki Univ. (Finland). Dept. of Physics). 1981. 26p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE83900235. 

Portions of document are illegible. 

Delayed charged particle emission associated with the pre- 
cursor nuclide *°Sc was studied by use of a He-jet technique. Alto- 
gether 40 proton groups (1.0 MeV < E/sub p/ < 3.7 MeV) and 21 
a-particle groups (2.0 MeV < E/sub a/ < 4.6 MeV) were ob- 
served. Total proton and a-particle branching ratios were measured 
to be (4.4 +- 0.7) . 107 and (1.17 +- 0.05) . 107%, respectively. As- 
sociation of the delayed particle emitting levels with the levels ob- 
served in resonance reaction studies is dicussed. The fact that the 
most prominent a-particle groups do not have a counterpart in res- 
onance reaction data suggests collectivity or a cluster configuration 
for the emitting levels. Log ft values (upper limtis) for B* -transi- 
tions to particle emitting levels were deduced from the measured 
absolute intensities of the proton and a-particle transitions. Beta 
strength function is qualitatively discussed in terms of a simple shell 
model description. 


6441 (NEANDC(J)—85/AU) Evaluation of neutron 
cross sections for vanadium. Tanaka, S. (Japan Atomic 
a Research Inst., Tokai, Ibaraki. Tokai Research Es- 

ent). Oct 1982. 4lp. (INDC(JAP)—72/G; JAERI- 
Mee 151). Information Section, Division of Technical In- 
formation, JAERI, Tokai-mura, Naka-gun, Ibaraki-ken, 319- 
11, Japan. 

Comprehensive neutron nuclear data for vanadium have 
been evaluated from thermal region to 20 MeV, and the results are 
to be filed in the ENDF/B format as an elemental component in 
Japanese Evaluated Nuclear Data Library-Version 2 (JENDL-2). 
The data base, the evaluation procedure and judgement, and the 
final results are described. The results include the neutron total 
cross sections, all significant partial cross sections of neutron in- 
duced reactions and the resonance parameters of vanadium. Partic- 
ular attention has been payed to higher energy processes having an 
impact on FBR and CTR. 


6442 (ZfI-Mitt—43b, pp 313-331) Chemical variations 
of electron capture probabilities. Makariunas, K.; Makariun- 
iene, E.; Dragunas, A.; Boruta, J.; Kersulis, V. (AN Litovs- 
koj SSR, Vilnyus. Inst. Fiziki). Sep 1981. Dep. NTIS (US 
Sales Only). 

From 2. working meeting on radiation interaction; Leipzig, 
F.R. Germany (22 Sep 1980). 

The experimental data on chemical influence on the rates of 
the radioactive decay by electron capture are briefly reviewed. 
New data for °"Co and As are presented. Problems of interpreta- 
tion of the experimental data are discussed. Some numerical data of 
theoretical calculations are presented. They illustrate the impor- 
tance of taking into account the chemical changes of exchange and 
overlap corrections to electron capture probabilities and the chemi- 
cal changes of electron binding energies. 


6443 Mean-field effects in intermediate-energy, heavy- 
ion reactions. Wong, C.; Davies, K.T.R. (Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37830). Physical 
Review [Section] C: Nuclear Physics; 26: No. 4, 1502- 
1508(Oct 1982). 

Mean-field effects in intermediate energy heavy-ion collisions 
are studied for "**O+ “Ca and “Ca+ ‘Ca. At such energies, 
compression of nuclear matter occurs. The compressed matter pro- 
duces a repulsive potential (‘volcano’) which acts as a divergent 
lens with respect to the nucleon trajectories. In consequence, one 
or both of the colliding nuclei may be completely disintegrated into 
a gas whose velocity is slightly less than the beam velocity. Theo- 
retical signatures for the mean-field behavior of these events are 
presented. 
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Collective states in the doubly odd 7*Br nucleus. 
Dermedes, G.G.; Baktash, C.; Kistner, O. ent of 
Physics, Brookhaven National Laboratory, ton, New 
York 11973). Physical Review [Section] C: uel lear Physics; 
26: No. 4, 1748-1749(Oct 1982). 

Lifetimes of states of “Br produced by the reaction 
58Ni(16O, np) have been measured by the recoil-distance Doppler 
shift method. The transition rates deduced for the 353.3, 323.2, and 
270.0 keV transitions are 66(15), 125(40), and 79(35) single particle 
units, respectively. The identification of the levels, deexcited by 
these transitions, as member of the 7g/sub 9/2/xyg/sub 9/2/ struc- 
ture is discussed. 


6445 Observed relations between proton spin observa- 
bles in natural parity transitions in tg ng Phe and 
208 Pb(p,p’)”°*Pb reactions at 500 MeV. Aas, B.; Bieszynski, 
E.; Bleszynski, M. (University of California, Los Angeles, 
California 90024). Physical Review [Section] C. C: Nuclear Phys- 
ics; 26: No. 4, 1770-1773(Oct 1982). 

A set of proton spin observables has been measured for the 
inelastic transitions to the 3~ (3.73 MeV) and 5~ (4.48 MeV) states in 
the “°Ca(p,p’)*°Ca reaction and for the 3 (2.61 MeV) state in the 
208Pb(p,p’)?°°Pb reaction at 497 MeV. The interval of laboratory 
scattering angles was 6 to 20° for *°Ca and 2.5 to 14° for 7°*Pb. 
Comparison of these observables reveals that they satisfy relations 
analogous to those valid in the elastic scattering of spin 1/2 and 
spin 0 objects. The connection between these observed relations 
and the characteristics of the reaction theory is discussed. 


6446 Excitation of giant resonances in pion charge ex- 
change and the proton-neutron density distributions in nuclei. 
Auerbach, N. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review Letters; 49: 
No. 13, 913-915(27 Sep 1982). 

It is argued that the recently measured (7~,7°) and (7*,7r°) 
reactions on *°Ca exciting the two components of the giant dipole 
provide new information about the density distribution of protons 
and neutrons. The large difference in the (7~,7°) and (7*,7°) cross 
sections is mainly due to the effect of Coulomb polarization in the 
nucleus. 


6447 Reactions to resolved states and to non-fusion 
channels for ‘*O+‘**Ca at E/sub lab/ = 158.2 MeV. Hu- 
manic, T.J.; Ernst, H.; Henning, W.; Zeidman, B. (Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 
Review [Section] C: Nuclear Physics; 26: No. 3, 993-1003(Sep 
1982). Contract W-31-109-ENG-38. 

In a study of the system '*O+‘**Ca at E/sub lab/(?*O) = 
158.2 MeV, we have measured elastic, inelastic, and single-nucleon 
transfer cross sections to resolved final states, and the non-fusion 
reaction cross section. The measured cross sections to resolved 
states generally agree with the predicted magnitudes and angular 
distributions from exact finite-range distorted-wave Born approxi- 
mation calculations. The total non-fusion reaction cross section, o/ 
sub NF/, is measured to be 0.66/sub -0.07//sup +0.27/ b. These 
results are compared with other studies made at different bombard- 
ing energies, and for other systems. 


6448 Inelastic scattering and one-neutron-transfer reac- 
tions of **O+ “Ca. Rehm, K.E.; Henning, W.; Erskine, 
J.R.; Kovar, D.G. (Argonne "National Laboratory, Argonne, 
Illinois 60439). Physical Review [Section] C: Nuclear Physics; 
- No. 3, 1010-1017(Sep 1982). Contract W-31-109-ENG- 

Inelastic scattering of **O+ ‘Ca was investigated at E/sub 
c.m./ = 42.85 MeV in order to study the influence of coupled 
channels effects. Angular distributions were measured in the angu- 
lar range @/sub lab/ = 5°—45° for elastic scattering and inelastic 
excitation of the 3~ (3.737 MeV), 2* (3.905 MeV), 5~ (4.492 MeV) 
states in ““Ca and the 2* (1.982 MeV) and 3- (5.098 MeV) states in 
180. The results are compared to distorted-wave Born approxima- 
tion and coupled channel calculations employing collective form 
factors. The improvements of the coupled channel predictions over 
those of the distorted-wave Born approximation are less dramatic 
than observed previously for *O+ ‘Ca. With the exception of the 
ground state transition, the spectroscopic factors for the one-neu- 
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tron-transfer reaction *°Ca('*O,’70)*'Ca are in good agreement 
with those observed in light ion induced reactions. 


Folding model analysis of a-particle elastic scatter 
a. with a semirealistic density-dependent effective taterne- 
tion. Kobos, A.M. (Max-Planck-Institut fuer Kernphysik, 
Heidelberg (Germany, F.R.); Oxford Univ. (UK). Nuclear 
Physics Lab.); Brown, B.A.; Hodgson, P.E. (Oxford Univ. 
(UK). Nuclear Physics Lab.); Satchler, G.R. (Oak Ridge 
National Lab., TN (USA)); Budzanowski, A. (Institute of 
Nuclear Physics, Krakow (Poland)). Nuclear Physics [Sec- 
tion] A; 384: No. 1/2, 65-87(16 Aug 1982). 

Differential cross sections for the elastic scattering of a-par- 
ticles from *°Ca, sup(46,48,50)Ti, **Ni, Zr and **Pb at 140 MeV 
and from sup(58,60,62,64)Ni at 172 MeV are analysed using a 
double-folding model with a semirealistic density-dependent effec- 
tive interaction based on the M3Y interaction for the real potential 
and various phenomenological imaginary potentials. Very good fits 
with consistent parameters of the model have been obtained. The 
application of the folding model analyses of a-particle elastic scat- 
tering to the determination of the nuclear matter density distribu- 
tion is critically examined. 
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6450 (INIS-mf—7193) Measurement of the tensor ana- 
lyzing powers of the reaction “Ni(d,p)©Ni. R ok. 
(Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Fachbereich Mathematik und Physik). 28 Nov 1979. 63p. 


(In German). NTIS (US Sales Only), PC A04/MF AOI. 
Order Number DE83780046. 


Thesis. 

The aim of this thesis was the measurement of the three 
tensor analyzing powers T20, Tz1, T22, and the differential cross sec- 
tion of the reaction “Ni(d,p) at 10 MeV incident energy. Nine 
transitions with different angular momentum transfer are analyzed 
and compared with DWBA calculations which include the D state 
of the deuteron. The structure of the tensor analyzing powers is 
well described by the application of confirmed parameter sets for 
the optical model (deuteron parameter of Lohr-Haeberli, proton pa- 
rameter of Bechetti-Greenless). The dependence of the tensor ana- 
lyzing powers from the angular momentum transfer and Q-value is 
discussed and compared with the observations of other authors. 
The j-dependence of the analyzing power interpreted by F.D. 
Santos in a simple model is shown at the analyzed transitions and 
confirmes hitherto uncertain spin assignment. The measurement was 
performed using the polarized deuteron beam of the Erlangen 
Lamb-Shift source. For the increasing of the measuring accuracy 
the polarization of the beam was switched on and of with 0.1 Mz 
during the measurement. The position of the beam at the target was 
stabilized with a control equipment. The detectors were arranged in 
a 4-geometry. The polarization of the deuterons was during the 
experiment continuously measured with a tensor polarimeter. The 
polarimeter uses the tensor analyzing power of the reaction 
SHe(d,p) at 0°C and for the calibration the elastic scattering of deu- 
terons on gold. (orig./HSI). 


6451 (ORNL—5893) Neutron transmission and capture 
measurements and analysis of © Ni from 1 to 450 keV. Perey, 
C.M.; Harvey, J.A.; Macklin, R.L.; Winters, R.R.; Perey, 
F.G. (Oak Ridge National Lab., TN (USA)). Nov 1982. 
Contract W-7405-ENG-26. 76p. (ENDF—330). NTIS, PC 
A05/MF A01. Order Number DE83003190. 

High-resolution transmission and capture measurements of 
®Ni-enriched targets have been made at the Oak Ridge Electron 
Linear Accelerator (ORELA) from a few eV to 1800 keV in trans- 
mission and from 2.5 keV to 5 MeV in capture . The transmission 
data from 1 to 450 keV were analyzed with a multi-level R-matrix 
code which uses the Bayes’ theorem for the fitting process. This 
code provides the energies and neutron widths of the resonances 
inside the 1- to 450-keV region as well as a possible parameteriza- 
tion for outside resonances to describe the smooth cross section in 
this region. The capture data were analyzed with a least-squares fit- 
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ting code using the Breit-Wigner formula. From 2.5 to 450 keV, 
166 resonances were seen in both sets of data. Correspondence be- 
tween the energy scales shows a discontinuity around 300 keV 
which makes the matching of resonances at higher energies diffi- 
cult. Eighty-nine resonances were seen in the capture data only. 
Average parameters for the 30 observed s-wave resonances were 
deduced. The average level spacing Do was found to be equal to 
15.2 +- 1.5 keV, the strength function, So, equal to (2.2 +- 0.6) x 
10-* and the average radiation width, GAMMA/sub y/, equal to 
1.30 +- 0.07 eV. The staircase plot of the reduced level widths and 
the plot of the Lorentz-weighted strength function averaged over 
various energy intervals show possible evidence for doorway states. 
The level densities calculated with the Fermi-gas model for 1 = 0 
and for 1 > O resonances were compared with the cumulative 
number of observed resonances, but the analysis is not conclusive. 
The average capture cross section as a function of the neutron inci- 
dent energy is compared to the tail of the giant electric dipole reso- 
nance prediction. 


6452 High-spin states in "Kr populated by the 
78Se(a,3n) reaction and interpreted in terms of a quasiparti- 
cle-plus-rotor model. Behar, M.; Filevich, A.; Macchiavelli, 
A.O.; Szybisz, L.; Thieberger, P. (Departamento de Fisica, 
Comision Nacional de Energia Atomica, 1429 Buenos Aires, 
Argentina). Physical Review [Section] C: Nuclear Physics; 26: 
No. 4, 1417-1431(Oct 1982). 

Nuclear states of Kr were studied through the “*Se(a,3n) 
reaction at an energy of 45 MeV. Excitation functions, y-ray angu- 
lar distributions and y-y coincidences were performed. Three bands 
based on the g.s. (1/27), 147.1 keV (5/27) and 129.7 keV (7/2*) 
states, were identified. Leading order analysis and quasiparticle- 
plus-rotor model calculations were performed. A good overall 
agreement was found between the experimental data and the theo- 
retical predictions. 


6453 Excitation of 0*,2*,0*',2*',4* analog states in the 
even selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis. Wong, C.; Grimes, S.M.; Poppe, C.H.; 
Brown, V.R.; Madsen, V.A. (Lawrence Livermore National 
Laboratory, Livermore, California 94550). Physical Review 
[Section] C: Nuclear Physics; 26: No. 3, 889-903(Sep 1982). 
Analogs of the ground state and the 2* one-phonon state 
have been populated in /sup 76,80,82/Se(p,n) by 19, 20, 22, and 25 
MeV protons. The two-phonon triplet in 7Se(p,n), the 4* analog 
state and the 0*’,2*’ doublet in ®°Se(p,n), and the 0*’ analog state 
nd the 2*’,4* doublet in ®*Se(p,n) have also been observed. The in- 
tegrated cross sections for the ground and 2* one-phonon states dis- 
play a smooth energy dependence over this bombarding energy 
region. o(0* )/(N-Z) and o(2* )/[B?(N-Z)] show an upward trend 
as a function of A, which is a downward trend with increasing col- 
lectivity. A coupled-channel analysis has been made using primarily 
a generalized optical potential deduced from the Ohio University 
global optical potential for neutrons. The 0*, 2*, 0*’, 2*', and 4+ 
states and their analogs in Br are coupled in the harmonic-vibrator 
model but using experimentally determined deformation parameters 
(B's). Optical parameters deduced from fitting Se(n,n) and (n,n’) 
data yield excellent fits to the /sup 76,80,82/Se(p,n) ground state 
analog transitions. If allowance is made for the fractionation of the 
two-phonon strength, good agreement is also obtained for the one- 
phonon 2*(p,n) transitions. Evidence for one-phonon mixing in the 
2*’ state is seen from the weakness of the 0*’,2*’ doublet in 
®Se(p,n) and of the 2*',4* doublet in ®*Se(p,n) as calculated with 
the harmonic model. Inclusion of a one-phonon component into the 
2*’ state through the use of the measured 8 values brings the calcu- 
lated cross sections into reasonable agreement with experiment. 


6454 Neutron-capture resonances for **Se. Browne, 
J.C.; Berman, B.L. (Lawrence Livermore National Labora- 
tory, University of California, Livermore California 94550). 
Physical Review [Section] C: Nuclear Physics; 26: No. 3, 969- 
976(Sep 1982). 

Strong neutron-capture resonances for **Se have been found 
at 3.63, 7.1, and 9.51 keV and weaker ones have been found at 0.58, 
1.15, and possibly 13.54 and 16.5 keV. None was found at lower 
neutron energies; this absence of strong epithermal capture reson- 
ances invalidates the hypothesis that the depth dependence of the 
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abundance ratio of "Kr to **Kr found in meteoritic studies owes 
its origin to anomalous *Kr production by neutron capture on 
82Se. Precise energies have been assigned to neutron-capture reson- 
ances up to 40 keV for all the other selenium isotopes as well. 


6455 Mutual inelastic excitation of “°Si + ®Ni. Bond, 
P.D.; Hansen, O.; Thorn, C.E.; LeVine, M.J. (Brookhaven 
National Lab., Upton, NY (USA)); Christensen, P.R.; Pon- 
toppidan, S.; Videbaek, F. (Niels Bohr Inst., Copenhagen 
(Denmark)); Jiang, C.L. (State Univ. of New York, Stony 
Brook (USA)); Rhoades-Brown, M.J. (Oak Ridge National 
Lab., TN (USA)). Physics Letters, [Section] B; 114: No. 6, 
423-426(12 Aug 1982). 

Mutual excitation of projectile and target has been measured 
for **Si + ®Ni scattering. A coupled channels analysis of the an- 
gular distribution is in good agreement with the data and is used to 
demonstrate the important interference of Coulomb and nuclear 
amplitudes in both simultaneous and sequential excitation. 
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6456 (ANL/NDM—70) Fast-neutron total and scatter- 
ing cross sections of niobium. Smith, A.B.; Guenther, P.T.; 
Whalen, J.F. (Argonne National Lab., IL (USA)). Jul 1982. 
Contract W-31-109-ENG-38. 24p. NTIS, PC A02/MF AO1. 
Order Number DE83002285. 

Neutron total cross sections of niobium were measured from 
= 0.7 to 4.5 MeV at intervals of = 50 keV with broad resolution. 
Differential-elastic-scattering cross sections were measured from = 
1.5 to 4.0 MeV at intervals of 0.1 to 0.2 MeV and at 10 to 20 scat- 
tering angles distributed between = 20 and 160 degrees. Inelastical- 
ly-scattered neutrons, corresponding to the excitation of levels at: 
788 +- 23, 982 +- 17, 1088 +- 27, 1335 +- 35, 1504 +- 30, 1697 
+- 19, 1971 +- 22, 2176 +- 28, 2456 +- (?), and 2581 +- (?) keV, 
were observed. An optical-statistical model, giving a good descrip- 
tion of the observables, was deduced from the measured differen- 
tial-elastic-scattering cross sections. The experimental-results were 
compared with the respective evaluated quantities given in ENDF/ 
B-V. 


6457 (INIS-mf—6819, pp 73-74) Study of gamma spec- 
tra of ruthenium odd isotopes with the (n, ‘y) reaction on ther- 
mal neutrons. Barchuk, I.F.; Golyshkin, V.I.; Gorban’, E.N. 
1981. (In Russian). Dep. NTIS (US Sales Only). 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


6458 (INIS-mf—6819, pp 101-102) Gamma rays from 
the sup(148, 152, 154)Sm(n, y) sup(149, 153, 155)Sm reactions 
on thermal neutrons. Barchuk, I.F.; Golyshkin, V.1; 
on’ E.N. 1981. (In Russian). Dep. NTIS (US Sales 
y). 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


6459 Saturation analysis as a test of statistical fission in 
heavy ion reactions. Blann, M.; Akers, D.; Komoto, T.A. (E- 
Division, Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Physical Review [Section] C: Nuclear 
Physics; 26: No. 4, 1471-1481(Oct 1982). 

Evaporation residue and binary (fissionlike) cross sections 
are reported for **Fe+/sup 120,122/Sn at incident °*Fe energies 
between 330 and 456 MeV. The o/sub ER/ are compared with re- 
sults for the two additional entrance channels *“Cl+%'Pr and 
86Kr+%Zr producing similar compound nuclei. Comparisons of 
o/sub ER//mlambda-dash-bar? versus excitation energy (which 
tests the Bohr independence hypothesis) support the conclusion that 
the yields are limited by statistical fission decay. Similar results are 
shown for the entrance channels /sup 84,86/Kr+®Cu and 
“Ar-+ Ag. It is shown that evaporation residue data of this type 
(where yields are limited by saturation in the fission channel) pro- 
vide a good means of determining statistical fission parameters. 
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6460 Decay of mass-separated ‘*'Cs to '*'Ba and sys- 
tematics of N = 85 isotones. Yamamoto, H.; Wohn, F.K.; 
Sistemich, K.; Wolf, A.; Walters, W.B.; Chung, C.; Gill, 
R.L.; Shmid, M.; Chrien, R.C.; Brenner, D.S. (Ames Labo- 
ratory and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Physical Review [Section] C: Nuclear 
Physics; 26: No. 3, 1215-1236(Sep 1982). Contract W-7405- 
ENG-82. 

The decay of mass-separated '*1Cs produced in thermal neu- 
tron fission of *°U was studied by x-ray and y-ray spectroscopy. 
The level scheme deduced for the N = 85 isotone ‘Ba differs 
substantially from previous level schemes. A new (7/2) level at 
55.0 keV was established as the second-excited state, completing 
the triplet of low-lying (3/2), (5/2)",and (7/2) states expected for 
this quasi-f/sub 7/2/” nucleus. For transitions among these levels, 
values of '5’‘(E2/M1) were deduced. Comparisons are made with 
level structures of other N = 85 isotones. Systematic trends in en- 
ergies of states characteristic of quasi-f/sub 7/2/ nuclei are dis- 
cussed. 


6461 Lifetime of the 724.3-keV level and shell-model in- 
truder states in 1°°Ag, Braga, R.A.; Fink, R.W. (School of 
Chemistry, Georgia Institute of Technology, Atlanta, Geor- 
gia 30332). Physical Review [Section] C: Nuclear Physics; 26 
No. 3, 1302-1303(Sep 1982). 

The half-life of the 3/2+, 724.3-keV level in '°Ag, populat- 
ed in the decay of '°Pd, has been determined to be 3.2 +- 0.8 
nsec. The observed lifetime and y-ray branching supports the inter- 
pretation that the rotational band structure in the odd-mass Ag iso- 
topes arises from the g/sub 7/2/ shell-model state. 


6462 Decay of *°Er. Moltz, D.M.; Toth, K.S.; Ellis- 
Akovali, Y.A.; Cole, J.D. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Physical Review [Section] C: 
Nuclear Physics; 26: No. 3, 1316-1319(Sep 1982). Contract 
W-7405-ENG-26. 

A new activity, T/sub 1/2/ = 20 +- 2 sec, was observed in 
12C bombardments of ‘**Sm. Only one y ray, 476.0 +- 0.1 keV, 
was found to be associated with this nuclide. We identify the new 
isotope as °Er and propose that it decays mainly to one level in 
150Ho at an excitation energy of ~476 keV by an allowed £8 transi- 
tion which connects states with the following configurations: 
O* (arh/sub 11/2/, wh/sub 11/2/)—1* (arh/sub 11/2/,vh/sub 9/2/). 
As part of the investigation, the decay properties of the high- and 
low-spin *°Ho isomers were reexamined. 
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6463 (DOE/ER/03274—3) Nuclear moments and nucle- 
ar structure. Annual progress report, August 1, 1981-August 
31, 1982. Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., 
Baltimore, MD (USA)). 1982. Contract AC02-76ER03274. 
160p. NTIS, PC A08/MF AOl. Order Number 
DE83001625. 

Portions of document are illegible. 

This report is a review of the activities of the period from 
August 1, 1981 through August 31, 1982. The final analysis of pi- 
zero production in heavy ion collisions representing experiments at 
the Bevalac with a system previously described is completed. The 
main results involve cross sections for central collisions resulting in 
the production of pi-zeros, charged pions, and proton multiplicities, 
and some results of correlations and low energy gamma radiation. 
Results from the alpha-alpha experiment at the CERN ISR are in- 
cluded in the form of a published paper and an outline of papers 
that are in press. A short report of a collision effect in an anomalon 
experiment is included as well. The energetic particle spectra from 
p-capture in medium heavy nuclei were studied at TRIUMF, 
using the large scintillation counters for neutron and proton detec- 
tion and multiple Ge(Li) and Nal(Tl) counters. The preliminary 
analysis indicates the presence of such an unusual energetic compo- 
nent. The measurement of the particle and y-ray correlation in 7 - 
capture in ‘Ho was completed during this year, and the data anal- 
ysis is continuing in order to elucidate the discrete spectral features, 
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high spin generation and other correlations. A measurement was 
finished in our search for a new type of strong perturbation of 
pionic x-ray by the use of coincidences between pionic x-rays and 
y-tays from a deformed nuclei. 


6464 (DOE/ER/10599—17) Nuclear structure from ra- 
dioactive decay. Annual Wood, J.L. (Geor- 
gia Inst. of Tech., Atlanta (USA). School of Physics). 31 
Oct 1982. Contract AS05-80ER 10599. 15p. NTIS, PC A02/ 
MF AO1. Order Number DE83003199. 

The most exciting development during this year has been the 
formulation of a unified description of shape coexistence in nuclei. 
The picture is built on the idea that deformation in nuclei is due to 
an attractive proton-neutron force acting in the valence shell model 
space. The excitation of nucleon pairs across closed shells effective- 
ly increases the number of valence nucleons, giving rise to a set of 
coexisting states with larger deformation. The major area of activi- 
ty is the study of neutron-deficient nuclei around the Z = 82 shell 
closure, with special emphasis on the levels of the odd-mass Pt, Au, 
Hg and T1 isotopes. Progress is reported. (WHK) 


/sup 178,179,180/Hf and '°Ta(n,y) cross sections 
pe their contribution to stellar nucleosynthesis. 

Macklin, R.L. Gaiteabinigunante Karlsruhe GmbH. 
Institut fuer Angewandte Kernphysik, D-7500 Karlsruhe, 
Federal Republic of Germany). Physical Review [Section] C: 
Nuclear Physics; 26: No. 4, 1404-1416(Oct 1982). 

The neutron capture cross sections of /sup 178,179,180/Hf 
were measured in the energy range 2.6 keV to 2 MeV. The average 
capture cross sections were calculated and fitted in terms of 
strength functions. Resonance parameters for the observed reson- 
ances below 10 keV were determined by a shape analysis. Maxwel- 
lian averaged capture cross sections were computed for thermal en- 
ergies kT between 5 and 100 keV. The cross sections for kT = 30 
keV were used to determine the population probability of the 8~ 
isomeric level in '*°Hf by neutron capture as (1.24 +- 0.06) % and 
the r-process abundance of ™°Hf as 0.0290 (Si equivalenti0*). 


These quantities served to analyze s- and r-process nucleosynthesis 
of ** Fa. 


6466 Lifetimes of states in the transitional nucleus 

152Gd. Johnson, N.R.; Lee, 1.Y.; McGowan, F.K.; Sugihara, 
T.T.; Yates, S.W.; ; Guidry, M.W. (Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37830). Physical Review [Sec- 
tion] C: Nuclear Physics; 26: No. 3, 1004-1009(Sep 1982). 

The lifetimes of states in *Gd have been measured by the 
Doppler-shift recoil-distance technique. Half-lives determined for 
the 2*, 4*, 6*, 2*’, and 0*’ states are 34.2 +- 1.5, 7.3 +- 0.4, 2.5 
+- 0.5, 7.3 +- 0.6, and 37 +- 8 ps, respectively. These states were 
Coulomb excited with 147-MeV “Ar ions and measurements were 
performed in coincidence with the backscattered projectiles. Com- 
parisons of the experimental values with calculations from the rota- 
tional, vibrational, dynamic deformation, boson expansion, and in- 
teracting boson models show that the predictions of the latter two 
theories provide a reasonable overall description of this nucleus, 
but there are some discrepancies in interband transition strengths. 
In the course of this work the half-life of the 6* state of “*Gd was 
also redetermined as 16.7 +- 0.6 ps. 


6467 Yrast (zrhsub(11/2))sup(m) excitations in proton- 
rich N = 82 nuclei. Helppi, H.; Chung, Y.H.; Daly, P.J.; 
Faber, S.R.; Pakkanen, A. (Purdue Univ., Lafayette, IN 
(USA)); Ahmad, I; Chowdhury, P.; Grabowski, Z.W.; 
Khoo, T.L.; Lawson, R.D. (Argonne National Lab., IL 
(USA)). Physics Letters, [Section] B; 115: No. 1, 11-14(19 
Aug 1982). 

Yrast states of the N = 82 “Er and ™'Tm nuclei, with 
four and five valence protons, respectively, outside the ‘Gd core, 
have been studied up to approx. equal to 3 MeV. The level spectra 
and E3 transition probabilities are found to be in excellent agree- 
ment with those calculated for (ahsub(11/2))sup(n) confi 
using the empirical two-body interactions and whsub(11/2) effective 
charge derived from the two-proton nucleus “*Dy. 
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6468 Radiative capture of fast neutrons by ‘Ho and 
#38, McDaniels, D.K.; Varghese, P.; Drake, D.M.; Arthur, 
E.; Lindholm, A.; Bergqvist, L.; Krumlinde, J. (Los Alamos 
National Lab., NM (USA). ‘Nuclear Physics [Section] A; 384: 
No. 1/2, 88-96(16 Aug 1982). 

Radiative capture of fast neutrons by the deformed nuclei 
165Ho and **U was measured over the 7 to 15 MeV incident neu- 
tron energy range. The y-ray detector was a large Nal(T1) anti- 
Compton spectrometer, and time of-flight techniques were used to 
suppress background. The total radiative capture cross section ex- 
hibits an energy dependence that clearly indicates the importance 
of the direct-semidirect reaction mechanism. Theoretical calcula- 
tions compare favorably with experimental observations. However, 
the shapes of the observed ‘y-ray spectra differ from those calculat- 
ed, indicating problems in estimating the distribution of single-parti- 
cle strength for these deformed nuclei. 


6469 General collective model applied to the chains of 
Pt, Os and W isotopes. Hess, P.O. (Frankfurt Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Physik); Maruhn, J.; 
Greiner, W. (Oak Ridge National Lab., TN (USA)). Journal 
of Physics G: Nuclear Physics; 7: No. 6, 737-769(Jun 1981). 

The general collective model presented previously (Hess et 
al, Z. Phys.; A296: 147(1980)) is applied to the chains of Pt, Os and 
W isotopes. Calculated energy spectra, B(E2) branching ratios, ab- 
solute B(E2) values and quadrupole moments are compared with 
experiment. The model shows a transition of the Pt isotopes from 
the y-soft nearly triaxial 73*°Pt to y-unstable 73'*°Pt. Two minima 
appear in the case of 731®°Pt, one at the oblate and the other one at 
the prolate axis. Similar structure is obtained for 761**Os: the char- 
acter of the potentials changes in the Os chain from prolately de- 
formed minimum to -soft nearly triaxial behaviour in the case of 
16'*2Os. The W isotopes continue the properties of the isotopes 
zs'**Pt and 76'**Os. The capabilities of the model and the illustra- 
tive way of representing the collective properties by potential 
energy surfaces are demonstrated. 
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6470 (CONF-8110235—2) Weak-coupling calculations in 
the ?°°Pb core region. McGrory, J.B. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 9p. 
NTIS, PC A02/MF A0O1. Order Number DE83001889. 

From Workshop on nuclear physics; Trieste, Italy (4 Oct 
1981). 

The structure of Tl and Hg isotopes near the 7°*Pb core is 
discussed in terms of a weak-coupling model where low-lying 
proton-hole states are coupled to low-lying neutron-hole states. The 
even Pb isotopes are first discussed in terms of a generalized senior- 
ity-2 approximation which is shown to be very accurate. The weak- 
coupling results are not satisfactory, and it is suggested that the 
defeat may be in the n-p interaction. 


6471 (JINR—E4-82-389) Fragmentation of few-quasi- 
particle components of highly excited states in 7°’ 2°*Pb, So- 
loviev, V.G.; Stoyanov, Ch.; Voronov, V.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1982. 14p. Joint Institute for Nuclear Research, 
Dubna, USSR. 

The s-, p-, and d-wave neutron strength functions are calcu- 
lated for *°” 2°*Pb. Their energy dependence is correctly described. 
The fine structure of the isoscalar quadrupole resonance is ex- 
plained and the description of the LEOR and HEOR in ?*Pb is 
obtained in agreement with the experimental data. 


6472 2.102-MeV level in 7°*Hg and the spin gyromagne- 
tic ratio of the 3-s proton. Becker, J.A.; Carlson, J.B.; 
Lanier, R.G. (Lawrence Livermore National Laboratory, 
Livermore, California 94550). Physical Review [Section] C. 
Nuclear Physics; 26: No. 3, 914-919(Sep 1982). 

The nuclear gyromagnetic ratio, spin parity, and lifetime of 
the *°°Hg 2.102-MeV level have been measured to be g = 1.09 +- 
0.01, J/sup 7/ = 5~, and tau/sub m/ = 3.1 +- 0.3 psec, respec- 
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tively. The level was populated via the **Hg(t,p)”*Hg reaction. 
The perturbed angular distribution technique was employed to 
measure g. Using known data, the spin gyromagnetic ratio for a 
proton in the 3s orbital has been deduced: g/sub s/(7;3s) = 3.6 +- 
0.3. For the 1.068-MeV level, J/sup 7/ = 2*. 


6473 Inelastic electron scattering from 7*Pb at 180°. 
Hicks, R.S.; Huffman, R.L.; Lindgren, /- Parker, B.; Pe- 
terson, G.A.; Raman, S.; Sargent, C.P. (Department of 
Physics and Astronomy, University of Massachusetts, Am- 
herst, Massachusetts 01003). Physical Review [Section] C: Nu- 
clear Physics; 26: No. 3, 920-930(Sep 1982). 

Inelastic cross sections for 180° electron scattering from 
206Pb have been measured at incident energies of 40.5, 50.4, 60.3, 
and 75.2 MeV. Transverse electric form factors have been deter- 
mined for the 3~ state at 2.614 MeV, the 5~ states at 3.198 and 
3.708 MeV, the 2* states at 4.085 and 6.21 MeV, the 4* state at 
4.323 MeV, and the 6* state at 4.422 MeV. The results for these 
natural parity states are compared to the predictions of an incom- 
pressible, irrotational current model, and of a particle-hole model. 
All transverse electric form factors show strong contributions from 
intrinsic magnetization currents. Transverse form factors were ob- 
tained for the proposed 1* state at 4.84 MeV, for the group of 1* 
states at 7.48 MeV, and for several proposed 2~ states. A search for 
M1 transition strength was made up to excitation energies of 19 
MeV. The future of electron scattering as a tool for probing M1 
strength in 7°*Pb is discussed. 
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6474 (BNL-NCS—31878) Evaluation of the thermal- 
neutron constants for 7*°U, 75U, *°Pu and *“!Pu. Stehn, 
J.R.; Divadeenam, M.; Holden, N.E. (National Nuclear 
Data Center, Upton, NY (USA)). 1982. Contract AC02- 
76CHO00016. 4p. (CONF-820942—21). NTIS, PC A02/MF 
AO1. Order Number DE83000974. 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Portions of document are illegible. 

A consistent set of best values of the 2200 meter/second neu- 
tron cross sections, Westcott g-factors, and fission neutron yields 
for 7°U, 7°5U, 7°°Pu and **!Pu are presented. A least squares fit- 
ting program, LSF, is used to obtain the best fit and to estimate the 
sensitivity of these fissile parameters to the quoted uncertainties in 
experimental data. The half-lives of the uranium and plutonium nu- 
clides have been evaluated and these have been used to reassess the 
significant experimental data. The latest revision of the spontaneous 
fission neutron yield anti nu, of 7°*Cf and the foil thickness correc- 
tions to the fission neutron yield ratios of fissile nuclei to **Cf are 
included. These lead to greater consistency in the data used for anti 
nu (752Cf). Similarly, the *°*U half-life as revised leads to improved 
consistency in the 7*°U fission cross section. Comparison is made 
with the values from ENDF/B-V and other evaluations. 


6475 (CONF-811161—3) Utilization of the coupled- 
channel optical model for the prediction of fast-neutron cross 
section and, particularly for actinides with odd mass number. 
Lagrange, C. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 
92 - Montrouge (France). Service de Physique Neutronique 
et Nucleaire). 1981. 20p. (In French). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82903164. 

From Specialist meeting on fast neutron scattering on acti- 
nide nuclei; Paris, France (23 Nov 1981). 

The application of the coupled-channel optical model to the 
calculations of reaction and direct interactions cross sections on 
actinide nuclei is presented. One of the most important reasons for 
paying particular attention to the optical model parameterisation is 
the determination of a parameter set suited for extrapolation to 
neighbouring nuclei. The various methods used to determine a co- 
herent set of parameters within the whole energy range 10 keV to 
20 MeV are discussed. The parameterisation thus obtained for even- 
A nuclei can serve as a guide for the odd-A ones. The procedures 
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used for calculating neutron cross sections for odd-A nuclei: 7*°U, 
235), 7Np, 7*°Pu, 741Am are commented. A special consideration 
is given to the compound nucleus formation cross sections and the 
neutron penetrabilities in the energy range 10 keV to 5 MeV con- 
sidered as very important for applied purposes. 


6476 (CONF-821082—2) ORELA contribution to thor- 
ium-cycle nuclear data. Olsen, D.K. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 12p. 
NTIS, PC A02/MF AO1. Order Number DE83001953. 

From US-Japan seminar on thorium fuel cycle; Nara, Japan 
(18 Oct 1982). 

Portions of document are illegible. 

The measurements of direct importance to the ***Th/*°U 
fuel cycle using neutrons from the Oak Ridge Linear Accelerator 
Facility are gathered together and discussed. These measurements 
were done in response to specific data discrepancies, as part of ge- 
neric programs, and for basic fission physics studies. In particular, 
completed transmission and capture work on *°*Th has yielded the 
most accurate parameters for the first four s-wave resonances; the 
largest average capture width, 25.2 MeV; and the largest s-wave 
strength function of recent measurements. These results allow im- 
proved agreement between differential and integral capture rates. 
Moreover, the ORNL ”°?Cf anti nu measurement of unprecedented 
accuracy and 7°°U anti nu ratio measurement give a *°U prompt 
anti nu (thermal) of 2.490 +- 0.009 neutron/fission. This result 
allows a much more satisfactory understanding of the **°U 2200 m/ 
s constants. In addition, a ***Th y-ray production measurement 
provides needed cross sections for shielding, and important data for 
both application and fission physics were obtained from *°?Th fis- 
sion and both 7*'Pa and *°‘U fission and total cross section meas- 
urements. Data requirements and discrepancies suggested from this 
work are discussed. 


6477 (LA-UR—82-2465) Calculation of the prompt-neu- 
tron spectrum and average prompt-neutron multiplicity for the 
spontaneous fission of Cf, Madland, D.G.; Nix, J.R. (Los 


Alamos National Lab., NM (USA)). 1982. Contract W-7405- 


ENG-36. 7p. (CONF-820942—13). NTIS, PC A02/MF 
A01. Order Number DE83000664. 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

We calculate the prompt fission neutron spectrum and aver- 
age prompt neutron multiplicity for the spontaneous fission of 
252Cf. Our calculations are based upon conventional nuclear-evapo- 
ration theory and account for the effects of (1) the motion of the 
fission fragments, (2) the distribution of fission-fragment residual 
nuclear temperature, and (3) the energy dependence of the cross 
section for the inverse process of compound-nucleus formation. Be- 
cause of increased accuracy requirements due to the use of the 
252Cf(sf) reaction as a standard, we perform our calculations with 
greater accuracy than previously. In particular, we calculate the in- 
tegral for the average energy release without approximation and 
with the use of more recent mass sources. Following our theoreti- 
cal calculations, we perform a least-squares adjustment to a specific 
experimental spectrum and present the comparison. 


6478 Unusually low fragment energies in the symmetric 
fission of *°Md. Wild, J.F.; Hulet, E.K.; Lougheed, R.W.; 
Baisden, P.A.; Landrum, J.H.; Dougan, R.J.; Mustafa, M.G. 
(University of California, Lawrence Livermore National 
Laboratory, Livermore, California 94550). Physical Review 
[Section] C: Nuclear Physics; 26: No. 4, 1531-1543(Oct 1982). 

The 103-min isotope **°Md has been identified as the daugh- 
ter of an electron-capture decay branch of **°No produced via the 
248Cm('8O,a3n) reaction. Chemical separations were used to con- 
firm the identity of *°Md, which decays by spontaneous fission. 
The kinetic energies of coincident fission fragments were measured, 
corresponding to a fragment mass which is highly symmetric, simi- 
lar to those of 5*Fm and *°Fm. However, the total kinetic energy 
distribution for °°Md is considerably broader (FWHM ~60 MeV) 
than those of **Fm and *5°Fm, and peaks at 201 MeV, about 35— 
40 MeV lower in energy. Furthermore, the maximum total Kinetic 
energy of 215 MeV for mass-symmetric events is about 30 MeV 
lower than for similar events from the spontaneous fission of **Fm 
and *°Fm. A hypothesis that this energy difference resulted from 
the emission of light, hydrogen-like particles at scission in a large 
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fraction of °Md spontaneous fission decays was shown to be un- 
founded. From experiments to observe such particles with counter 
telescopes, an upper limit of 5% was determined for the fraction of 
fission events accompanied by light-particle emission. The total ki- 
netic energy deficit at mass symmetry must, therefore, be distribut- 
ed between internal excitation energy and fragment deformation 
energy at scission. Although the presence of a large amount of 
fragment deformation energy seems incompatible with symmetric 
fission into spherical Sn-like fragments, we prefer this explanation 
because the low total kinetic energy suggests a lowered Coulomb 
energy resulting from greater separation of the charge centers of 
deformed fragments at scission. 


6479 Decay of neutron-rich ‘“*Ba to levels of ‘La. 
Chung, C.; Walters, WB. Gill, R.; Shmid, M.; Chrien, 
R.E.; Brenner, D.S. (Department of Chemistry, University 
of Maryland, College Park, Maryland 20742). Physical 
Review [Section] C: Nuclear Physics; 26: No. 3, 1198- 
1214(Sep 1982). 

The y radiation following the decay of Ba to ™La was 
measured with a variety of detectors in experiments where y-ray 
singles, time dependent ‘y-ray spectra, yyt coincidence, and yt an- 
gular correlation data were collected. The ‘Ba activity was pro- 
duced by on-line mass from the products of the *U(n,f 
) reaction. The half-life of “*Ba was determined to be 11.5 +- 0.2 
s. A level scheme for odd-odd ™*La was deduced from coincidence 
information in which 91 y rays were placed among 26 levels. Inter- 
nal conversion and angular correlation measurements yielded spin- 
parity assignment for several levels. Several features of the level 
scheme are discussed including the 8 decay to low-lying levels and 
the possible core-coupled structure of the 1* levels. 


6480 Unexpected band crossing in the octupole vibra- 
tional band with Ksup(7)=O™ in *?Th. Peker, L.; Pearl- 
stein, S. (Brookhaven National Lab., Upton, NY (USA)); 
Hamilton, J.H. (Vanderbilt Univ., Nashville, TN (USA)). 
Journal of Physics G: Nuclear Physics; 7: No. 6, L127- 
L131(Jun 1981). 

Simultaneous analysis of the effective moment of inertia as a 
function of (h/27w)? and of i(w)Isub(NPB)(w)-Isub(GRB)(w) indi- 
cates that the yrast negative-parity band (NPB) in **Th experi- 
ences an unexpected band crossing between Isup(a)=9" and 13~. 
These spins are signi tly lower than those predicted before at 
I=21-25. In the NPB of sup(236,238)U such band crossing is not 
observed at these low spins. 
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6481 (DOE/ER/10353—4) Computational methods for 
the nuclear and neutron-matter problems. Progress report. 
Kalos, M.H. (New York Univ., NY (USA). Courant Inst. of 
Mathematical Sciences). 1982. Contract AC02-79ER10353. 
17p. NTIS, PC A02/MF A0O1. Order Number DE83002491. 

A new proposal for a nuclear matter/nucleus wavefunction 
to allow the application of Monte Carlo methods to nuclear struc- 
ture problems is described. Work on calculating the binding energy 
of a droplet of a few *He or *He atoms is discussed. Also, research 
on choosing optimal nodal surfaces is discussed. (WHK) 


6482 (INIS-mf—7199) Collective motion in nuclei and 
its excitation in scattering. Thijssen, W.J.G. (Technische 
Hogeschool Eindhoven (Netherlands)). 22 Sep 1981. 142p. 
NTIS (US Sales Only), PC A07/MF A0Ol1. Order Number 
DE83780045. 

Thesis. 

This thesis deals with a number of subjects which have the 
collective nuclear model as a common denominator. The collective 
nuclear model describes aspects of the nucleus, such as excitation 
energies, electromagnetic transition probabilities and inelastic scat- 
tering with excitation of the lowest-lying levels, not by means of 
the individual nucleon degrees of freedom but instead with collec- 
tive variables describing the shape of the nucleus. The first subject 
concerns a complete set of states, possessing definite angular mo- 
mentum quantum numbers, in which eigenstates of a more general 
collective model may be expanded. The second subject concerns 
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the use of scattering results in an analysis of nuclear structure, both 
in the harmonic vibration model and in a more general collective 
model. For such an analysis the author tries to find a method for 
calculating scattering results from the collective model in a less 
time-consuming way than is required for full conventional coupled- 
channel calculations. In this light he studies the combined adiabatic 
(or “energy-sudden”) and “‘centrifugal-sudden” approximations. 


6483 (INIS-SU—125, pp 203) First sound in nuclei in 
quasiclassical approximation. Kolomiets, V.M.; Tsekhmis- 
trenko, I.Yu. 1982. (In Russian). Dep. NTIS (US Sales 
Only). 

From 32. conference on nuclear spectroscopy and nuclear 
structure; Kiev, Ukrainian SSR (16 Mar 1982). 


6484 (JINR—P4-82-183) Electromagnetic transitions 
between excited states of deformed nuclei. Malov, L.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1982. 13p. (In Russian). Joint Institute 
for Nuclear Research, Dubna, USSR. 

The +-transitions between the excited states of deformed 
nuclei near the nucleon binding energy are considered. The struc- 
ture of these states is complex, and their density is very large. As a 
result of the averaging over the initial and final states, the reduced 
probability of electromagnetic transitions is written as a strength 
function. Thus, the solution of the complex problem of eigenvalues 
and the determination of all possible transitions between the nuclear 
states is reduced to the calculation of the above strength function 
depending on two continuous variables, initial and finite transition 
energies. The proposed method for description of the transitions be- 
tween the states with large density can be applied for many prob- 
lems of nuclear physics (in particular, for the calculation of the 
cross sections of different decay channels of the giant resonances). 
It also allows one to perform a microscopic calculation of some 
physical properties of these transitions, obtained from experiment. 


6485 (LA-UR—82-2821) Current analysis for rotating 
and vibrating heavy nuclei. Kunz, J.; Schuh, A.; Mosel, U.; 
Wuest, E. (Los Alamos National Lab., NM (USA); Wash- 
ington Univ., Seattle (USA). Inst. for Nuclear Theory; 
Giessen Univ. (Germany, F.R.). Inst. fuer Theoretische 
Physik). 1982. Contract W-7405-ENG-36. 14p. (CONF- 
821065—1). NTIS, PC A02/MF AOl. Order Number 
DE83000612. 

From Topical meeting on nuclear fluid dynamics ICTP; Tri- 
este, Italy (11 Oct 1982). 

Microscopic current distributions are calculated for rotations 
and quadrupole vibrations of heavy nuclei in the cranking model 
using the Nilsson Hamiltonian and pairing correlations. The cur- 
rents are analyzed in terms of vector spherical harmonics; symme- 
try relations are taken into account. In the case of collective rota- 
tions magnetic and electric current contributions occur. The two 
dominant contributions correspond to rigid and irrotational flow. 
The strong influence of pairing on the rotational currents is demon- 
strated. It can be understood by investigating the AN=0 and 
AN=2 countributions to the currents. For collective quadrupole vi- 
brations only electric current contributions occur. In contrast to the 
irrotational Bohr-Tassie flow the realistic current fields show a 
vortex structure. Performing a AN=0 and AN=2 analysis shows 
that the vortex structure is mainly due to AN=O matrix elements, 
whereas AN=2 matrix elements mainly yield the irrotational part 
of the currents. This indicates that irrotational flow is only ade- 
quate for the high lying vibrational states. 


6486 (LBL—14786) Dynamics of damped nuclear reac- 
tions. Randrup, J. (Lawrence Berkeley Lab., CA (USA)). 
Sep 1982. Contract AC03-76SF00098. 17p. (CONF- 
820896—1). NTIS, PC A02/MF AOl. Order Number 
DE83002331. 
From Nordic meeting on nuclear physics; Fuglso, Denmark 
(16 ang 
ie nucleon-exchange model for damped nuclear reactions 
is briefly reviewed in the framework of macroscopic transport 
theory. Recent developments are discussed and some future direc- 
tions indicated. 
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6487 Kinetic energy as a perturbation. Giraud, B.G. 
(Commissariat a l'Energie Atomique-Centre d’Etudes Nu- 
cleaires, Saclay, Commissariat a l’'Energie Atomique, Gif- 
sur-Yvette, France and Theoretical Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] C: Nuclear Physics; 26: No. 3, 1267- 
1276(Sep 1982). 

The potential energy V is taken as the unperturbed Hamil- 
tonian and the kinetic energy K is used as the perturbation. As K is 
a semi-positive definite operator, one may use standard Pade ap- 
proximants to reconstruct the Brillouin-Wigner functional. It is 
shown that, while the bare projector (E-V)~' is plagued in the com- 
plex E plane by the cut which results for the continuous spectrum 
of V, one may nonetheless solve the Brillouin -Wigner equation in 
a limit from the complex plane to the real axis. The theory is illus- 
trated by a numerical example. 


6488 Current conservation and electric multipoles. Friar, 
J.L. (Los Alamos National Lab., NM (USA). Theoretical 
Div.); Fallieros, S. (Brown Univ., Providence, RI (USA). 
Dept. of Physics). Physics Letters, [Section] B; 114: No. 6, 
403-408(12 Aug 1982). 

New forms of the electric multipole operators are derived. 
We have uniquely and optimally isolated those components of the 
nuclear current density which are constrained by current conserva- 
tion, and replaced them by multipole fields based on the charge 
density. This generalization of the work of Siegert is shown by 
means of a sum rule to have a very different structure from con- 
ventional forms which were designed to be effective in the long 
wavelength limit. The new form puts the electric and magnetic 
multipoles on the same footing: The current enters only as the mag- 
netization density, u(x) = x x J(x)/2. 
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REFER ALSO TO CITATION(S) 5138, 5949, 5995, 6420, 6451 


6489 (AERE-R—10303) Sensitivity of the UKAEA criti- 
cality dosimeter to slow neutrons. Boot, S.J.; Delafield, H.J.; 
Dennis, J.A. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Environmental and Medical Sciences Div.). 
Sep 1981. 46p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE82702937. 

Improvements have been made in the determination of the 
thermal and epithermal neutron sensitivity of the thick gold foil 
combination of the UKAEA personnel criticality dosimeter which 
is used to measure the neutron leakage spectra from critical assem- 
blies and reactors. Calculations are presented to enable incident and 
reflected components of the thermal fluence and the epithermal 
fluence per unit lethargy interval to be derived from B-ray meas- 
urements from each gold foil surface. Gold foils and criticality dosi- 
meters have been exposed to reference neutron fluence rates to 
verify the calibration, and the uncertainties of the method are de- 
scribed both for these reference exposures and for exposures in 
typical criticality conditions. 


6490 (BNL—31917) Polarized-neutron spectrometer de- 
velopment and experiments at Brookhaven. Majkrzak, C.F.; 
Shirane, G. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1982. Contract AC02-76CH00016. 8p. (CONF- 
821057—1). NTIS, PC A02/MF AOl. Order Number 
DE83000978. 

From International conference on the impact of polarized 
neutrons on solid state chemistry and physics; Grenoble, France (15 
Oct 1982). 

Portions of document are illegible. 

Recent work at Brookhaven has focussed on the develop- 
ment of polarized neutron spectrometers and reflects the resurgence 
of interest in polarization analysis. Both Heusler crystals and FeGe 
multilayers used in conjunction with pyrolytic graphite crystals 
have been tested as polarizing monochromators on a triple-axis in- 
strument. The goal is to first obtain polarized beams of adequate in- 
tensity and then to evaluate various instrumental innovations which 
affect control of spectrometer resolution by utilizing the properties 
of polarized beams. Progress in these regards is reported. A recent 
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study of the magnetic excitations in amorphous ferromagnets em- 
ploying the instrumentation for polarization analysis developed thus 
far is also discussed. 


6491 (CNEN-RT/FI—81-30) CRESO: a computer code 
for resonance data handling. Panini, G.C. (Comitato Nazion- 
ale per l’Energia Nucleare, Bolo (Italy). Dipartimento 
Tecnologie Intersettoriali di Base). Nov 1981. 65. NTIS 
(US es Only), PC A04/MF AOl. Order Number 
DE83900312. 

Portions of document are illegible. 

CRESO, a computer code for calculating energy dependent 
pointwise cross sections from resonance parameters, is described. 
Breit-Wigner, Reich-Moore and Adler-Adler formalisms are treated 
properly together with the formulae mostly used in the unresolved 
energy region. Features of the code include on ENDF/B input and 
output structure, automatic energy grid generations and plotting 
facilities. 


6492 (CTH-RF—40) Shielding calculations for the 
Gothenburg Pulsed Neutron Generator by the discrete ordin- 
ates method. Etemad, M.A. (Chalmers Tekniska Hoegskola, 
Goeteborg (Sweden). Institutionen foer Reaktorfysik). Apr 
1982. 20p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE82702920. 

The discrete ordinates method has been used to calculate a 
proper shield to be placed around the target of the Gothenburg 
Pulsed Neutron Generator (PUNGGO) to minimize the dose rate 
outside the laboratory building. Simple calculations for slab of dif- 
ferent materials were performed to study the effectiveness of differ- 
ent shielding materials. Final calculations were performed for a 
spherical geometry approximating the whole experimental hall to 
include the effect of neutron scattering from the walls and from the 
air. An ANISN code with a 22-group coupled neutron-gamma 
cross section library has been used throughout this work. The ade- 
quacy of the ANISN code for dose rate calculation has also been 
tested through some simple benchmark calculations. 


6493 (LA-UR—82-2648) | Moderated-neutron _ pulse 
shapes. Taylor, A.D.; Russell, G.J.; Meier, M.M.; Robinson, 
H. (Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. 17p. (CONF-8206118—7). NTIS, PC 
A02/MF AO1. Order Number DE83000665. 

From 6. annual international collaboration of advanced neu- 
tron sources meeting; Argonne, IL, USA (28 Jun 1982). 

Portions of document are illegible. 

The time dependence of the neutron pulse from hydrogen- 
eous moderators is well known in the slowing down region. The 
full width at half maximum, Atso, behaves as 2/VE when time is 
measured in ps and energy in eV. The shape of the pulse through- 
out the slowing down region is a universal function of vt, phi(v,t) 
= (2/sub s/vt)? exp (-2/sub s/vt). In this equation, v is the neu- 
tron velocity, =/sub s/ the macroscopic cross section of the moder- 
ating material and t is time. This infinite medium result is found to 
hold well even for small hydrogeneous moderators and departures 
from this behavior for reflected moderations are understood. Meas- 
urements of the time dependence have been made in the thermal 
region but no specific parameterization has been given. An empiri- 
cal description is used in powder profile refinement but this has no 
physical basis. The time behavior depends strongly on the material 
and size of the moderator, the reflector and decoupler. Monte 
Carlo calculations have given some information on pulse shape, but 
are dependent on details of scattering kernels used and are difficult 
to perform for other than simple moderators. As condensed matter 
experiments on pulsed neutron sources become more sophisticated, 
information will be needed on the shape of the thermal pulse in ad- 
dition to Atso. In this paper, we attempt to find some guidelines to 
the time behavior of moderated neutron spectra in the thermal 
region. 


6494 (NP—2903847) Fine structure analysis with ther- 
mal neutrons. X. 1980 annual report of the Mineralogy Insti- 
tute, Bonn University. Schaefer, W.; Jansen, E.; Pfeiffer, F.; 
Elf, F.; Skowronek, R.; Tauberger, M. (Bonn Univ. (Ger- 
many, F.R.). Mineralogisches Inst.). Jan 1981. 35p. (In 
German). Dep. NTIS (US Sales Only), MF A0Ol. Order 
Number DE82903847. 
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Portions of document are illegible. 

A description is given of experiments undertaken at the Insti- 
tute directed at a systematic application of elastic neutron 
for determining crystal and magnetic structure of TbB,. Results are 
also given for the magnetic characteristics of intermetallic Ho(Fe, 
Al) and Tb(Cu, Ni) compounds as well as the use of neutron dif- 
fraction for measuring texture. 11 references, 21 figures, 7 tables. 


6495 (NP—2903992) Determination of a secondary irra- 
diation field on the Dubna VI K synchrocyclotron. Streubel, 
G.; Doerschel, B. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Physik). Nov 1980. 17p. (in 
German). NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE82903992. 

Portions of document are illegible. 

An experimental and theoretical study is made of various 
processes for determining neutron spectra and effects as applied to 
high-energy neutron fields, based on measurements of secondary ir- 
radiation fields on the VI K Dubna synchrocyclotron. 16 refer- 
ences, 4 figures, 4 tables. 


6496 (NP—2904530) New solid state effects for neutron 
detection and their possible uses in dosimetry. Part 1. Doers- 
chel, B.; Hahn, G. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Physik). 8 May 1981. 10p. 
(In German). NTIS (US Sales Only), PC AO2/MF AO1. 
Order Number DE82904530. 

Portions of document are illegible. 

A study is made of various radiation effects in solid state 
that are caused through neutron interactions with crystal lattices 
and through charged particles (p, a, ions), and their application to 
neutron dosimetry. Studies include resonance frequency, phase dia- 
grams, and thermal effects. 4 figures. 


6497 (NP—2904531) New solid state effects for neutron 
detection and their possible use in dosimetry. Part 2. Doers- 
chel, B.; Hahn, G. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Physik). 9 May 1981. 16p. 
(In German). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82904531. 

Portions of document ar 

Seananh or alee ancien alien, wath didi taal 
states during neutron reactions or action of neutron-induced sec- 
ondary particles with regard to the development of microelectronic 
methods for measuring signals. 45 references, 5 figures. 


6498 (RISO-M—2339) Shielding factors for vehicles to 
gamma radiation from activity deposited on structures and 
ground surfaces. Lauridsen, B.; Hedemann Jensen, P. (Swed- 
ish Nuclear Fuel Supply Co., Stockholm; Nordisk Kontak- 
torgan for Atomenergispoer; , Risoe (Denmark)). Apr 
1982. 20p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE82702832. 

This report describes a measuring procedure for the determi- 
nation of shielding factors for vehicles passing through areas that 
have been contaminated by activity released to the 
from a reactor accident. A simulated radiation field from fallout has 
been approximated by a point source that has been placed in a 
matrix around and above the vehicle. Modifying factors are dis- 
cussed such as mutual shielding by nearby buildings and passengers. 
From measurements on different vehicles with and without passen- 
gers shielding factors are recommended for ordinary cars and 
busses in both urban and open areas, and areas with single family 
houses. 


6499 Finiteness of the number of discrete eigenvalues in 
neutron theory. Cacuci, D.G. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Journal of Math- 
ematical Physics (New York); 23: No. 11, 2205-2214(Nov 
1982). 

This work examines the finiteness of the number of discrete 
eigenvalues occurring in neutron slowing down and transport in an 
infinite medium consisting of a single nuclide scattering elastically, 
isotropically, and with energy-independent cross sections. This fi- 
niteness is related to convergence conditions for the Legendre mo- 
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ments of the scattering function. It is shown that the convergence 
criterion obtained by Case for one-velocity neutron transport is not 
satisfied by hydrogen at large lethargies. A new convergence crite- 
rion, weaker than that of Case, is derived and shown to be satisfied 
by all nuclides, including hydrogen, at all lethargies. Although de- 
rived within the more general framework of energy-dependent 
transport, the new convergence criterion also holds for the Le- 
gendre moments of the scattering function in one-velocity trans- 
port. 


6500 Magnetic fringe-field neutron-beam depolarization. 
Cooper, R.K.; Jackson, J.A. (Los Alamos National Lab., 
NM (USA)). Nuclear Instruments and Methods in Physics 
Research; 198: No. 2/3, 343-347(15 Jul 1982). 

Depolarization of a polarized neutron beam as a result of 
spin-flip (majorana) transitions is calculated for a neutron beam that 
transverse the fringe field of a typical laboratory electromagnet. 
The general quantum mechanical equations of motion previously 
given for this system are used to write the solution as a set of si- 
multaneous equations in which the dependent variables are polar- 
ization obtained analytically for (1) very fast neutrons (v — infin- 
ity) and (2) very slow neutrons (v — 0). Numerical calculations 
demonstrate that these asymptotic solutions are joined smoothly in 
the intermediate region. The results show that, for any given set of 
initial conditions, the depolarization is fairly sharply peaked with a 
maximum value of approx. equal to 4.5%, which is independent of 
initial magnetic field or neutron distance from the midplane of the 
magnetic field. 


6501 Lateral displacement in small angle multiple scat- 
tering. Bichsel, H.; Hanson, K.M.; Schillaci, K.M. (Los 
Alamos National Lab., NM (USA)). Physics in Medicine and 
Biology; 27: No. 7, 959-961(Jul 1982). 

Values have been calculated for the average lateral displace- 
ment in small angle multiple scattering of protons with energies of 
several hundred MeV. The calculations incorporate the Moliere 
distribution which does not make the gaussian approximations of 
the distribution in projected angle and lateral deflections. Com- 
pared to other published data, such approximations can lead to 
errors in the lateral displacement of up to 10% in water. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 5994, 6230 


6502 (CONF-821077—1) Viewpoint on proposed radi- 
ation-protection standards. Auxier, J.A. (Oak Ridge National 
Lab., TN (USA)). 1982. Contract W-7405-ENG-26. 13p. 
NTIS, PC A02/MF AO1. Order Number DE83001923. 

From Atomic Industrial Forum conference on radiation 
issues for the nuclear industry; New Orleans, LA, USA (3 Oct 
1982). 

, The proposed revision of 10CFR20 is discussed from a per- 
sonal perspective. A brief historical review of the development of 
radiation standards is presented, and arguments against the pro- 
posed de minimis level elaborated upon. (ACR) 


6503 (ORNL/TM—8318) Photon and neutron fluence- 
to-kerma conversion factors for ICRP-1975 reference man 
using improved elemental compositions for bone and marrow 
of the skeleton. Kerr, G.D. (Oak Ridge National Lab., TN 
(USA)). Nov 1982. Contract W-7405-ENG-26. 72p. NTIS, 
PC A04/MF A0O1. Order Number DE83003173. 

A twelve-element approximation of the total-body, soft-tissue 
and skeletal components of ICRP-1975 Reference Man is used to 
investigate particle fluence-to-kerma conversion factors for photons 
with energies between 1 keV and 20 MeV and neutrons with ener- 
gies between 0.0253 eV and 20 MeV. Several recent ICRP revi- 
sions to the elemental composition of Reference Man, which have 
not been included in other kerma-factor calculations, are taken into 
account. This work suggests some additional revisions to the major- 
element content (i.e., H, C, N, and O) and to the mineral and trace- 
element content (i.c., Na, Mg, P, S, Cl, K, Ca, and Fe) of various 
total-body, soft-tissue, and skeletal components of Reference Man. 
The revisions to the bone and red marrow of the skeleton offer sig- 
nificant new refinements in red-bone-marrow dosimetry. 
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6504 ICRP dose limitation system - solution or problem. 
Healy, J.W. (Los Alamos National Lab., NM (USA)). 
Health Physics; 42: No. 4, 407-413(Apr 1982). 

The dose limitation system of the ICRP is examined in rela- 
tion to internal emitters. It is noted that the risk for many radionu- 
clides is not equivalent to that of an external, whole-body dose 
equivalent of 5 rem/yr because of the imposition of the non-sto- 
chastic limit. For other radionuclides the risk is limited by the 
choice of weighting factors. Problems and uncertainties in the use 
of the system are discussed and the conclusion is reached that it 
should not be adopted in the U.S. 


6505 An interpretation of some biological results ob- 
tained in range-modulated negative pion beams. Brenner, 
D.J.; Dicello, J.F.; Zaider, M. (Los Alamos National Labo- 
ratory, NM). International Journal of Radiation Oncology, Bi- 
ology and Physics; 8: No. 1, 121-126(Jan 1982). 

Recent biological data show little changes in relative biologi- 
cal effectiveness (RBE) across the peak region of range-modulated 
pion beams in contrast to previous works which showed increasing 
RBE with depth. These biological results are shown to be consist- 
ent with each other and with previously measured microdosimetric 
data. The differences are attributed to differences in the lateral 
spread of the beams. Large lateral distributions result in an in- 
creased dose as a result of neutrons emitted in pion “stars,” an 
effect that is quantified using a high-energy neutron transport code. 
For a large beam which is of the type used in therapy, the neutron 
dose is as much as 50% of the total “star” dose and of the high 
linear energy transfer (LET) dose, this percentage increasing with 
increasing peak volume. Preliminary measurements are in agree- 
ment with the calculated results. The rapid increase in neutron dose 
with field size should be an important factor in pion treatment plan- 
ning. 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 5629, 5674, 6336, 6516 


6506 (HMI-B—349) Problems of thermal conductance 
in solid-state irradiation. Jahn, G. (Hahn-Meitner-Institut 
fuer Kernforschung Berlin G.m.b.H. (Germany, F.R.)). Mar 
1981. 90p. (In German). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE829046372. 

Portions of document are illegible. 

A study is made of solid state irradiation where the probes 
and radiation devices become heated (with a resultant negative heat 
rectification), and in the case of positive heat conversion (Q+). 
Tabulated data are presented on various materials tested, including 
fluids (ethylene glycol), gases (ammonia), and numerous metals. 
Also included in the test materials are organic substances (ranging 
from bakelite to wool). 32 references, 15 figures, 17 tables. 


6507 (INIS-mf—7201) Conductivity of a one-dimension- 
al system of interacting fermions in a random potential. Apel, 
W. (Hannover Univ. (Germany, F.R.). Fakultaet fuer Math- 
ematik und Naturwissenschaften). 16 Jun 1981. 58p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE83780041. 

Thesis. 

A one-dimensional system of interacting fermions in an ex- 
ternal potential is studied. The problem was transformed to two 
classical models of statistical mechanics in two dimensions in which 
occasionally results were found in complementary ranges of the in- 
teraction constants of the fermion system. The conductivity ap- 
peared as a simple correlation function in both classical models. It 
was shown that the interaction in a one-dimensional polluted fer- 
mion system can cause an insulator-metal transition. 


6508 (SAND—82-2216C) Fundamental models of elec- 
tronic transport in amorphous semiconductors. Emin, D. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 32p. (CONF-820743—2). 
NTIS, PC A03/MF AO1. Order Number DE83000313. 
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From 2. international otto schott colloquium; Jena, F.R. 
Germany (12 Jul 1982). 

Significant fundamental questions lie at the heart of our un- 
derstanding of the electronic and optical properties of semiconduct- 
ing and insulating glasses. In this article the principal features of the 
Mott-CFO model and the small-polaron model are described. While 
the Mott-CFO model seems to apply to the high-mobility electron 
transport in glassy SiO2 and Cd2Ass it does not appear applicable to 
the most frequently studied chalocogenide glasses. Furthermore, 
the Mott-CFO model does not account for as basic a feature as the 
sign of the Hall effect. On the other hand, the small-polaron model 
accounts for the observed d.c. conductivity, Peltier heat and Hall 
mobility in a very simple and direct manner. (WHK) 


6509 (SAND—82-2481C) Localization of surface excita- 
tions and stimulated desorption. Jennison, D.R.; Emin, D. 
(Sandia National Labs., Albuquerque, NM (USA)). 1982. 
Contract AC04-76DP00789. 13p. (CONF-821111—11). 
NTIS, PC A02/MF AO1. Order Number DE83002143. 

From 29. national symposium on American Vacuum Society; 
Baltimore, MD, USA (16 Nov 1982). . 

It is proposed that delocalized surface electronic excitations 
may localize by inducing lattice distortions, analogous to small-po- 
laron formation in bulk materials. It is argued that such localization 
is a necessary condition for desorption via electronic excitations. It 
is shown that multi-hole excitations in which the holes hop together 
move slowly and are coupled strongly to the lattice motion; as a 
result they rapidly localize. Moreover, single holes or exciton-like 
states may also localize depending upon the strength of the cou- 
pling to the atomic positions and the local life-time against hopping. 
A qualitative understanding of the phenomenon is provided and 
predictive methods explained, illustrated using the results of ab 
initio calculations on hydrogen:silicon. The low-lying eigenstates of 
an electronic excitation of a deformable surface are studied within 
the adiabatic regime, where the electrons follow the atomic mo- 
tions. 


6510 Ex 


change theory of resistivity saturation. Laugh- 
lin, R.B. (University of California, Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 


Review [Section] B: Condensed Matter; 26: No. 6, 3479- 
3482(15 Sep 1982). Contract W-7405-ENG-48. 

We suggest that the well-known phenomenon of resistivity 
saturation in d-band metals can be due to the density-of-states 
anomaly of Altshuler and Aronov. We derive the functional form 
of the saturation equation and an expression for the saturation resis- 
tivity. 


6511 Frozen magnon theory and its application to com- 
mensurate antiferromagnetic chromium alloys. Liu, S.H. 
(Ames Lab, IA). Journal of Magnetism and Magnetic Materi- 
als; 25: 97-104(1981). Contract W-7405-ENG-82. 

A new method is proposed for the calculation of the long 
wavelength part of the magnon dispersion curves of itinerant mag- 
netic systems. The method is the exact analog of the rigid muffin- 
tin approximation for the phonon frequencies in transition metals. 
When applied to the ferromagnetic system the result of the calcula- 
tion is close to but not identical to that of the random phase ap- 
proximation (RPA). When applied to the commensurate antiferro- 
magnetic system the calculated magnon velocity is lower than that 
calculated from the RPA and agrees well with the experiments. 


6512 Notes on Anderson's transition in a lattice model 
for topologically disordered systems. i, T. (City Col- 
lege of the City Univ. of New York, . Solid State Com- 
munications; 35: 639-641(1980). 

Using a lattice model in which the off-diagonal matrix ele- 
ments of a tight binding Hamiltonian obey a hyperbolic distribution 
function, Anderson's transition in topologically disordered systems 
is predicted to occur at a critical density parameter (rho/sub c/1/ 
3a9)= 0.22~0.25, ao being an effective Bohr radius. A bond perco- 
lation model is discussed in connection with topologically disor- 
dered systems. 
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6513 ea 
tion lineshape in the spatially 
Robinette, S.L.; Stevenson, S.; Small, G.J. Ame Labs TAD IA). 
Journal of Luminescence; 18: No. 19, 457-460(1979). Con- 
tract W-7405-ENG-82. 

The polariton and spatially inhomogeneous wave models are 
used to analyze the exciton-photon coupling contribution to the ex- 
citon absorption lineshape. This contribution must be known for de- 
termination of the exciton scattering time. The polariton model is 
shown to be inappropriate for the a-singlet exciton of naphthalene. 


6561 Superconductivity 
REFER ALSO TO CITATION(S) 5682 


6514 ae an oe - a spectral 


factorization approach. Ekstrom, M.P. (Lawrence Livermore 
Lab., CA); wogood R.E.; Woods, J.W. IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Acous- 
tics, Speech and Signal Processing; ASSP-28: No. 1, 16-26(Feb 
1980). Contract W-7405-ENG-48. 

This paper concerns development of an efficient method for 
the design of two-dimensional (2-D) recursive digital filters. The 
specific design problem addressed is that of obtaining half-plane re- 
cursive filters which satisfy prescribed frequency response charac- 
teristics. A novel design procedure is presented which incorporates 
a spectral factorization algorithm into a constrained, nonlinear opti- 
mization approach. A computational implementation of the design 
algorithm is described and its design capabilities demonstrated with 
several examples. 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 5636, 6379, 6679, 6683 


6515 (SLAC-PUB—2950) Fermi-Teller theory of low-ve- 
locity ionization losses applied to monopoles. Ritson, D.M. 
(Stanford Linear Accelerator Center, CA (USA)). Jul 1982. 
Contract AC03-76ER00850;AC03-76SF00515. 6p. (CONF- 
820709—2). NTIS, PC A02/MF A0Oi. Order Number 
DE82022255. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA ye Jul em. 

The F Teller theory was originally used to predict the 
cnaanties edatbits lon, 48 dan tease poate ta tential 
als. The theory is based on a calculation of the energy cost to a 
uniform Fermi sea. However, the Fermi velocity cancels out in the 
derivation, so the calculated results also apply to a Thomas-Fermi 
atom, in which each volume element is considered to be a Fermi 
sea filled to the top of the potential well with atomic electrons. An 
outline is presented of the modifications required to make the 
Fermi-Teller theory valid for a slow monopole traversing an insula- 
tor using the Thomas-Fermi model of the atom. (GHT) 


6516 (UCID—18574-82-2) H-Division 

April-June 1982. Young, D.A. (ed.). (Lawrence Livermore 
National Lab., CA (USA)). 30 1982. Contract W-7405- 
ENG-48. 87p. NTIS, PC A05/MF A0Ol. Order Number 
DE83001538. 

A new tabular equation of state for aluminum over a very 
wide range of temperature and density has been constructed. The 
new EOS incorporates seven different theoretical models and 
agrees well with all available experimental data. Mixtures of fully 
ionized light elements have been extensively studied by Monte 
Carlo simulations. The resulting analytic free energy function is 
valid over the full range of compositions in mixtures of the light 
elements, and it may be used to compute conditions for phase sepa- 
ration. Nonequilibrium molecular dynamics simulations of very 
high strain rate plastic flow in solids have been carried out. The 
simulations appear to be consistent with recent experimental meas- 
urements, and suggest that plastic flow over a very wide range of 
strain rates can be described by a single mechanism. 
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6517 Study of spatially nonuniform solutions of the first 
BBGKY equation. Feijoo, L.; Rahman, A. (Argonne Nation- 
al Laboratory: tee, ‘Illinois 60439). Journal of Chemical 
Physics; 77: No. 11, 5687-5692(1 Dec 1982). 

We investigate the existence of periodic nonuniform solu- 
tions of the first BBGK Y equation under the assumption, first intro- 
duced by Kirkwood and Monroe, that the pair correlations in the 
solid can be described by the radial distribution function of a disor- 
dered metastable phase at the same temperature and density. The 
calculated one-particle distribution function is used to obtain the 
equation of state of three systems, namely, hard spheres, rubidium, 
and Lennard-Jones. The consequences of the central approximation 
are discussed in the light of our results. 


6518 Relativistic quantum mechanics of particles with 
direct interactions. Coester, F.; Polyzou, W.N. (Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 
Review [Section] D: Particles and Fields; 26: No. 6, 1348- 
1367(15 Sep 1982). Contract W-31-109-ENG-38. 

For an arbitrary number of particles an explicit construction 
is given for direct interactions satisfying cluster separability (macro- 
locality). The Hamiltonian is in many ways similar to the nonrelati- 
vistic many-body Hamiltonian. Under conditions of physical inter- 
est the strength of the N-body interaction decreases rapidly with in- 
creasing N. 


6519 Optical phase conjugation. Fisher, R.A.; Feldman, 

B.J. pp vp of McGraw Hill yearbook science and technol- 

ie New York, NY; McGraw-Hill Book Company, Inc. 
1980). 

Optical phase conjugation involves the use of nonlinear opti- 
cal effects to precisely reverse the direction of propagation of each 
plane wave in an arbitrary beam of light, thereby causing the return 
beam to exactly retrace the path of the incident beam. The process 
is also known as wavefront reversal or time-reversal reflection. The 
unique features of this recently discovered phenomenon suggest 
widespread application to the problems of optical beam transport 
through distorting or inhomogeneous media. 


6580 Mathematical Physics 
REFER ALSO TO CITATION(S) 6566 


6520 Error growth in using the random choice method 
for the inviscid Burgers equation. LaVita, J. (Univ. of 
Denver, CO). SIAM J. Sci. Stat. Comput.; 1: No. 3, 327- 
332(Sep 1980). 

The note describes some numerical experiments assessing the 
rate of error growth when using the Random Choice Method 
(RCM) to compute solutions to the inviscid Burgers equation. The 
RCM was developed and used to study solutions of various gas 
dynamical systems by Chorin and his collaborators. Recently Co- 
lella has derived estimates for the error behavior of the Burgers 
equation. We assess the error numerically and see whether the 
bounds derived by Colella are achieved. Our conclusion is that the 
RCM does much better than expected and, indeed, approaches the 
best obtainable. 
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REFER ALSO TO CITATION(S) 6417, 6609 


6521 (CONF-821045—2-Draft) Plasma-edge studies in 


ISX-B and EBT-S using surface probes and laser-induced flu- 

orescence, Roberto, J.B. (Oak Ridge National Lab., TN 

eo Aug 1982. Contract W-7405-ENG-26. 14p. NTIS, 
PC A02/MF AO1. Order Number DE83001944. 

From Symposium on effective utilization of surface analysis 
techniques in plasma surface interactions; Sapporo, Japan (4 Oct 
1982). 

Surface probe and laser-induced fluorescence measurements 
in ISX-B and EBT-S have made significant contributions to the un- 
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derstanding of plasma edge characteristics and plasma-surface inter- 
actions in these devices. Where comparison is possible, these tech- 
niques have led to results which are consistent with plasma diag- 
nostics. Charge-exchange neutral sputtering and self-ion sputtering 
have been identified as the dominent heavy impurity release mecha- 
nisms in ISX-B and EBT-S, respectively. 


6522 (CONF-821085—1) Toroidal field ripple and finite 
beta effects on INTOR performance. INTOR Phase II-A, 
Session VI. Houlberg, W.A.; Attenberger, S.E. (Oak Ridge 
National Lab., TN (USA)). 1982. Contract W-7405-ENG- 
26. 20p. NTIS, PC A0O2/MF AOl. Order Number 
DE83001878. 
From INTOR meeting; Vienna, Austria (1 Oct 1982). 
Transport calculations have been carried out for the INTOR 
design to assess the sensitivity of performance to toroidal field 
ripple-induced losses, radial diffusion of the fast alpha particles, 
prompt loss of alpha particles born on banana-trapped orbits and 
finite beta induced electron conduction losses. The POPCON 
option in the 1-1/2-D WHIST transport code is used for these as- 
sessments with 150 keV D® neutral beam injection. The toroidal 
field ripple contours were obtained from the INTOR toroidal field 
coil design then sealed up from 0.7% to 1.2% at the outboard 
plasma edge. Ripple conduction losses include ripple-trapped parti- 
cles in both the collisional and collisionless detrapping regimes and 
three regimes of banana-trapped particles. A multi-energy group 
model is used for radial diffusion of the fast alpha particles coupled 
with a classical model for collisional energy relaxation on the back- 
ground electrons and ions. 


6523 (DOE/ER/53110—T2) Electron-cyclotron radi- 
ation from mirror plasmas. Progress report. Celata, C.M. 
(Dartmouth Coll., Hanover, NH (USA)). 1981. Contract 
AC02-81ER53110. 27p. NTIS, PC A03/MF A0Ol. Order 
Number DE82021670. 

Portions of document are illegible. 

A working code is described which calculates the electron 
cyclotron emission from the warm and hot electrons in TMX-Up- 
grade. It has been used to generate spectra and also to investigate 
the spatial resolution possible to the diagnostic. The code can be 
used to find the position of the emitting plasma for a given frequen- 
cy. Calculations were done of the effect on the spectrum in the par- 
allel direction of the hot electrons. The changes in the spectrum 
with hot electron energy, distribution function, and density were 
studied. The hot electron perpendicular spectrum has been calculat- 
ed, and shows the frequencies at which the spectrum can be expect- 
ed to diagnose the hot electron energy. 


6524 (DOE/ET/52040—256) Thermonuclear-driven fast 
magnetosonic-wave heating in tokamak plasmas. Sutton, W.R. 
III. (Illinois Univ., Urbana (USA)). 1982. Contract AC02- 
76ET52040. 233p. (COO—2218-256). NTIS, PC Al1/MF 
A0l. Order Number DE83002090. 

Thesis. Portions of document are illegible. 

A thermonuclear driven fast magnetosonic wave instability is 
investigated in tokamak plasmas for propagation transverse to the 
external magnetic field at frequencies of several times the alpha par- 
ticle gyro rate: w « L 1/sub a/ = k/sub perpendicular/ v/sub A/, 
L ~ 4 to 8, k/sub parallel/ << k/sub perpendicular/. The 2-D 
differential quasi-linear diffusion equation is derived in circular cy- 
lindrical, v/sub perpendicular/-v/sub parallel/ geometry. We per- 
form an expansion in the small parameter k/sub parallel/k/sub per- 
pendicucular/ of the quasi-linear diffusion coefficients. 


6525 (INIS-mf—7196) Investigation of non-equilibrium 
effects in thermal argon plasmas. Rosado, R.J. (Technische 
Hogeschool Eindhoven (Netherlands)). 23 Oct 1981. 146p. 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE83780043. 

Thesis. 

This thesis deals with the study of the validity of the as- 
sumption of Local Thermal Equilibrium (LTE) in the description 
of the parameters of a thermal argon plasma. The aim is twofold. 
As the studied plasma is close to, but not completely in equilibrium, 
the author first attempts to obtain a simple description of the 
plasma in terms of an LTE model in which suitable corrections for 
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the deviations of the plasma parameters from their LTE values is 
introduced. To this end the plasma parameters are studied by means 
of a diagnostic method in which the assumption of LTE is not 
made. The evaluation of the usefulness of this method is the second 
aim of this thesis. (Auth.). 


6526 sca AM pp F-15) New mathematical 
methods of investigation of some nonlinear effects in plasma. 
Samarskij, A.A.; Galaktionov, V.A.; Kurdyumov, A.P.; 
Mikhajlov, A.P. (AN SSSR, Moscow. Inst. Vysokikh Tem- 
peratur). 1981. Dep. NTIS (US Sales Only). 

From 10. European conference on controlled fusion and 
plasma physics; Moscow, USSR (13 May 1981). 


6527 (IPP—1/194) Plasma-wall transition in an oblique 
magnetic field. Chodura, R. (Max-Planck-Institut fuer Plas- 
maphysik, Garching (Germany, F.R.)). Oct 1981. 19p. NTIS 
(US Sales Only), PC A02/MF AO1. Order Number 
DE82750897. 

This paper studies the effect of a magnetic field on the tran- 
sition layer between a plasma and an absorbing wall. A numerical 
model is used which simulates the motion of plasma praticles in the 
electric and magnetic fields for a prescribed particle influx at the 
plasma boundary. Bohm’s condition for the existence of a mono- 
tonic profile of the layer is generalized. The transition layer proves 
to have a double structure comprising a quasineutral magnetic pre- 
sheath preceding the elctrostatic Debye sheath. The magnetic pre- 
sheath scales with the ion gyro radius at the sound speed and with 
the angle of the magnetic field. The total electric potential drop be- 
tween plasma and wall proves to be fairly insensitive to the magni- 
tude and angle of the magnetic field. 


6528 (IPP—1/195) Algorithm for the description of im- 
purity diffusion under finite reaction rates. Lackner, K.; Beh- 
ringer, K.; Engelhardt, W.; Wunderlich, R. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching (Germany, F.R.)). Oct 
1981. 14p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82750899. 

An algomithm allowing a fast and stable solution of station- 
ary and time dependent 1-d diffusion problems for the case of finite 
ionization and recombination rates is described. Test results of nu- 
merical computations and an analytic stability analysis show its un- 
conditional stability for appropriate choice of the time-centering of 
the diffusion and possible drift terms. The computational effort rises 
linearly with the numbers of included ionization stages. 


6529 (IPP—1/199) Computations on neutral beam injec- 
tion heating, ripple recommendations and varying comnpres- 
sion ratio in ZEPHYR. Gruber, O.; Lackner, K.; Lister, G. 
(Max-Planck-Institut fuer Plasma physik, Garching (Ger- 
many, F.R.)). Apr 1982. 24p. NTIS (US Sales Only), PC 
A02/MF AO1. Order ioenber DE82750872. 

Transport calculation show that the ion thermal transport 
losses limit the allowed toroidal field ripple in the uncompressed 
state of ZEPHYR to about +-1.5% as compared to the actual 
value of +-6% for 16 toroidal field coils. Changing the design to a 
20 coil set results in a ripple with +-3.4% and a steeper radial de- 
crease towards the plasma centre, so that the ripple losses can be 
compensated by a 1 MW increase in the neutral injection power. 
These results are compatible with particle trajectory calculations of 
the fast ion losses and the central plasma heating with neutral injec- 
tion. The necessary conditions for ignition can be attained with a 
total heating power of 25 MW provided the ripple can be reduced 
to +-1% for 16 toroidal field coils, in which case the energy losses 
could be kept below 30%. For the 20 coil set with +-3.4% ripple 
higher losses are expected and calculations are currently under 
way. The proposed 160 keV beams would give 15 to 20% more 
power to the central region of the plasma compared with 120 keV 
beams. As the ripple decreases rapidly with the major radius its in- 
fluence could be significantly reduced by lowering the compression 
ratio. Transport calculations reported here indicate a respective re- 
serve in our design. 
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6530 (IPP—1/200) Preliminary considerations on 
cyclotron heating in ZEPHYR. Neuhauser, J. (Max-Planck- 
Institut fuer hysik, Garching (Germany, F.R.)). — 
1982. 22p. NTIS (US Sales Only), A02/MF A01. 
Number DE82750873. 


Ion cyclotron resonance heating (ICRH) in a ZEPHYR-type 
ignition experiment is briefly discussed on the basis of current theo- 


ZEPHYR design time scale. For alternative HF-ZEPHYR (or the 
compressed standard ZEPHYR plasma, i.e. no major radius com- 
pression) a frequency range of 60 to 100 MHz is required for rea- 
sonable flexibility (e.g. helium-3 or deuterium minority heating or 
tritium second harmonic heating at full and reduced magnetic field 
strength). An extension to higher frequencies (<= 150 MHz) 
would allow for hydrogen minority and deuterium second harmon- 
ic heating. 


(IPP—1/208) Plasma-external circuit interaction 
in the burn control with vertical field. Casci, F.; Minardi, E. 
(Max-Planck-Institut fuer Plasmaphysik, Garching cc" 
many, F.R.)). May 1982. 15p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE83750124. 

The plasma-external circuit interaction is discussed with a 
simplified model in which the controlling vertical field is created 
by a single circuit. The interaction is characterized by two dimen- 
sionless parameters, a coupling parameter xi = Dv/yLsub(v) and 
the parameter of the linear feedback U tilde = anti Uvtau/ 
RyLsub(v). Here anti U is the characteristic voltage involved in the 
feedback process; D depends linearly on the mutual inductance and 
its R-derivative (R is the major radius); v identical Bsub(v)/Isub(v) 
(Bsub(v) is the vertical field created by the current Isub(v)); 
Lsub(v) is the inductance of the external circuit, y involves the 
index of vertical field and tauo is the confinement time. The circuit 
parameters xi and U tilde with the plasma parameter A 
identical (pthetaB tildesub(v)/thetap)/ /Ry (where B tildesub(v) is 
the Shavranov equilibrium field) characterize completely the stabil- 
ity of the system and the excursion Asub(infinity)/R. The excursion 
is parametrized in terms of xi, A and the dimensionless feedback 
voltage U tilde . 


6532 (IPP—4/206) Plasma surface impedance for cou- 
pling to the ion-cyclotron and ion-Bernstein waves. Puri, S. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Mar 1982. 24p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE82750874. 

Analytic expressions for the surface impedance for coupling 
radiofrequency energy into a slab-plasma at the ion-cyclotron range 
of frequencies are obtained. For the fast-wave coupling, the modifi- 
cation due to finite nsub(y), corresponding to azimuthal variation in 
cylindrical geometry, is included. For the slow-wave coupling to 
the ion-Bernstein modes, the plasma surface impedance exhibits 


critical dependence upon the electron density and ion temperature 
at the plasma edge. 


6533 (IPP—6/209) Anomalous radiation of electrons in 
a non-Maxwellian plasma. Croci, R. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany, F.R.)). Dec 1981. 
30p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE83750116. 

The radiation emitted by the electrons of a plasma with 
more suprathermal electrons than a Maxwellian one has been evalu- 
ated. The emitted lines attain in the plasma N, times the black-body 
radiation at the temperature of the ‘hot’ electrons for some harmon- 
ic number up to a limit number mo. The energy is absorbed mostly 
by the bulk of the electrons, owing to the magnetic field gradient in 
a toroidal configuration. This ‘equipartition’ effect can be larger 
than the effect due to the collisions. Finally, since the coupling at 
the upper-hybrid is not possible at higher harmonic numbers in 
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‘fusion’ plasmas, a model has been proposed for the coupling of the 
emitted waves which are almost electrostatic, with the waves 
which go adiabatically into vacuum. 


6534 (PP—6/211) Stability of multihelical tearing 
modes in shaped tokamaks. Kerner, W.; Tasso, H. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Mar 1982. 18p. NTIS (US Sales Only), are A03/MF 
A01. Order Number DE82750876. 

The stability of multihelical tearing modes in tokamaks with 
shaped cross-sections is determined numerically. The method 
allows inclusion of a large number of singular surfaces resolved 
with high accuracy. Poloidal and radial couplings are discussed and 
the convergence is well understood. High poloidal m number 
modes are found to be unstable for typical equilibria. Completely 
stable current distributions have been constructed for D-shaped 
plasmas. 


6535 (IPP—6/212) Consistent guiding center drift the- 
ories. Wimmel, H.K. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching (Germany, F.R.)). Apr 1982. 55p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE83750117. 

Various guiding-center drift theories are presented that are 
optimized in respect of consistency. They satisfy exact energy con- 
servation theorems (in time-independent fields), Liouville’s theo- 
rems, and appropriate power balance equations. A theoretical 
framework is given that allows direct and exact derivation of asso- 
ciated drift-kinetic equations from the respective guiding-center 
drift-orbit theories. These drift-kinetic equations are listed. 
Northrop’s non-optimized theory is discussed for reference, and in- 
ternal consistency relations of G.C. drift theories are presented. 


6536 (IPP—6/213) Generalized Poisson brackets for 
discrete and continuous systems. Tasso, H. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching (Germany, F.R.)). Jun 
1982. 17p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE83750118. 

Generalized Poisson Brackets are discussed following closely 
the book of Sudarshan and Mubunda without going into the for- 
malism of symplectic forms. It is found that there are rather drastic 
differences between discrete and continuous systems, especially 
with respect to fulfillment of Jacobi identity. Examples are given 
for the continuous case, and the relation of the brackets to Lagran- 
gian derivation, Liouville theorem and Lie groups are explained. 
Applications, especially in plasma physics, are mentioned. 


6537 (IPP—9/38) Heavy impurity collection at the 

plasma edge of the stellarator W VII A. Schou, J. a 
Planck-Institut fuer Plasmaphysik, Garching (German 
F.R.)). Dec 1981. 2ip. NTIS (US Sales Only), PC ‘A02/ME 
A01. Order Number DE82750900. 

The presence of impurities at the plasma edge of the Wen- 
delstein VII-A stellarator was studied by means of carbon probes 
that were exposed to up to 200 plasma discharges in helium. The 
probes were subsequently analysed with 1 MeV ‘*He* Rutherford 
Backscattering. The average impurity deposition for Ti, Mo and 
wall components (Fe, Cr, Ni) was 2-4 x 10’? atoms/cm, 6 x 10% 
atoms/cm? and 1 x 10% atoms/cm? per discharge, respectively. 
With the exception of Ti this impurity deposition is more than one 
order of magnitude smaller than the corresponding results from 
comparable tokamaks. 


6538 (IPP—III/75) Simulation of plasma transport in 
the scrape-off region of ASDEX. Singer, C.E.; Becker, G. 
(Max-Planck-Institut fuer Plasmaphysik, Garching “7 
many, F.R.)). Nov 1981. 17p. NTIS (US Sales Only), PC 
‘A02/MF A01. Order Number DE82750896. 

Ohmically heated diverted discharges in ASDEX are simu- 
lated by a one-dimensional self-consistent scrape-off model in the 
BALDUR transport code. The model includes anomalous cross- 
field diffusivities and convective particle losses and separately treats 
= due to heat conduction and convection along the magnet- 
ic field. 
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6539 (LA—9533-PR) Transport and reactor theory. 
Progress report, April 1-June 30, 1982. O’Dell, R.D.; Al- 
couffe, R.E. © dos Alamos National Lab., NM (USA)). Sep 
1982. Contract W-7405-ENG-36. 4ip. NTIS, PC A03/MF 
A01. Order Number DE83002946. 

Portions of document are illegible. 

Research and development progress in transport and reactor 
theory by the Los Alamos National Laboratory's Group T-1 for 
the third quarter of FY 82 is reported. Included are tasks in the 
areas of Fission Reactor Neutronics, Transport Methods Support- 
ing Research, Reactor Safety Analysis, Fusion Reactor Nucleonics, 
and Special Projects. 


6540 (LA-UR—82-2893) Scaling results and future plans 
for the Los Alamos FRX-C experiment. Siemon, R.E. (Los 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. II1p. (CONF- 821059—2). NTIS, PC A02/MF 
AO1. Order Saber DE83002066. 

From US/Japan workshop on compact toroids; Osaka, Japan 
(19 Oct 1982). 

Portions of document are illegible. 

The particle containment time in FRX-C is measured to be 
140 +- 30 ys. This corresponds to R? scaling when compared with 
earlier FRX-B results and agrees with predictions based on lower- 
hybrid cross-field diffusion. Further improvement in confinement 
may be possible by translating a field-reversed configuration (FRC) 
in such a way as to increase x/sub s/. 


6541 (LLL/M—138) Operation 
manual for LEA76-1334 compact streak camera. mas, 
S.W. (Lawrence Livermore National Lab., CA (USA)). 10 
Sep 1982. Contract W-7405-ENG-48. 99p. NTIS, PC A05/ 
MF AOl1. Order Number DE83002280. 

Portions of document are illegible. 

This manual describes the ultra-fast streak camera which 
measures photon intensity vs time. The input photon wavelength 
range is from the near infrared of about 1.2 wm (longest usable wa- 
velength for the S1 photo cathode) to below 100 eV x-rays (12 
nm). The camera is capable of resolving events separated in time by 
7 to 10 ps. The window or aperture time is adjustable from a mini- 
mum of about 1.6 ns to 50 ns or longer, with a total of 200 resolv- 
able spots during the aperture time. The linear dynamic range of 
input intensity exceeds 1000 and is nominally about 2500. Included 
in the approximately 100 pages of the manual are specifications, 
precautions, operating instructions, theory of operation, checkout 
procedure, maintenance instructions, and other information. 


6542 (MPQ—47) Effect of trapping on breaking of 
large-amplitude plasma oscillations. Mulser, P.; Kono, M 
(Max-Planck-Institut fuer Quantenoptik, Garching (Ger- 
many, F.R.)). Sep 1981. 14p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE82750898. 

The effect of trapping on the wave-breaking amplitude of 
Langmuir oscillations is discussed in a homogeneous systems on the 
basis of a phenomenological discription of trapped particles. The 
significant effect of trapping is to steepen the wave profile and to 
enhance the wave-breaking amplitude of the electric field. 


6543 (MPQ—60) Evolution of two-dimensional effects 
in fast electron transport from high intensity laser plasma in- 
teractions. Amiranoff, F.; Eidmann, K.; Sigel, R.; Fedose- 
jevs, R.; Maaswinkel, A.; Teng, Y.L.; Kilkenny, J.D.; 
Hares, J.D.; Bradley, D.K.; MacGowan, B.J. (Max-Planck- 
Institut fuer Quantenoptik, Garching (Germany, F.R.)). Apr 
1982. 15p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE82751119. 

Measurements of local and remote energy deposition by fast 
electrons have been made in 1.3 wm and 1.05 pm laser irradiation 
experiments with plane targets and various pulse lengths. From op- 
tical and X-ray streak photography and spatially resolved Ka yield 
measurements it is found that up to 30% of the absorbed laser 
energy spreads laterally to distances of several millimeters from the 
focal spot with a spreading velocity in excess of 10° cm sec™'. 
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ain (ORNL—5843, pp 81-95) Atomic pon and 
lasma diagnostic development. Sep 1982. NTIS, PC A15/ 
MF A0l. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The atomic physics and plasma diagnostic development ac- 
tivities are pursued within the Physics Division in support of the 
ORNL Fusion Program. The diagnostic development work is 
closely associated with the Impurity Study Experiment (ISX-B) and 
with the ELMO Bumpy Torus-Scale (EBT-S). The atomic physics 
activities are pursued independently of fusion plasma devices but 
rely on low energy beams of ions, atoms, and electrons, as well as 
on significant computing facilities. 


6545 (ORNL—5843, pp 97-153) Plasma theory. Sep 
1982. NTIS, PC A15/MF AO1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The long-standing Theory Section areas, ELMO Bumpy 
Torus (EBT) Analysis, Tokamak Analysis, and Computing Support, 
were augmented by the formation of a study group for assessing 
confinement in stellarators and torsatrons. Highlights of the year’s 
activities are given for EBT, tokamak, stellarator, and computing 
support. 


6546 (ORNL—5843, pp 155-171) Plasma-materials in- 
teractions. Sep 1982. NTIS, PC A15/MF AOl. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The Plasma-Materials Interactions Program addresses issues 
relating to plasma edge phenomena in fusion devices and the inter- 
action of the plasma with exposed surfaces. These issues affect im- 
purity control, fuel management, particle handling, and materials 
selection in present devices and future reactors. The program char- 
acterizes hydrogen and impurity fluxes in the plasma edge, identi- 
fies mechanisms of hydrogen recycling and erosion, and contributes 
to the development of new materials and techniques for particle 
handling. The research focuses on the Impurity Study Experiment 
(ISX-B) and ELMO Bumpy Torus-Scale (EBT-S) fusion devices at 
ORNL and includes the participation of the Fusion Energy, Metals 
and Ceramics, and Solid State divisions. During 1981, the program 
emphasized edge flux measurements, hydrogen recycling studies, 
and advanced limiter experiments. Surface probes were used to 
measure hydrogen and impurity fluxes to the walls of ISX-B and 
EBT-S and during programmed gas puffing in ISX-B. Laser in- 
duced fluorescence (LIF) measurements identified wall sputtering 
as the central cavity release mechanism for aluminum in EBT-S. 
Minority hydrogen species recycling experiments demonstrated fast 
(= 20-ms), near-unity (2 0.95) recycling for nongettered, ohmic 
discharges in ISX-B and suggested a thermal recycling process. 
Plasma-limiter interactions were studied photographically during 
beam-heated discharges in ISX-B. New initiatives included partici- 
pation in pumped limiter experiments on ISX-B and preparations 
for collaborative edge physics studies on the TEXTOR tokamak at 
Juelich. 


6547 (PPPL—1935) Quasi-linear saturation effects on 
electron-cyclotron-wave damping of the ordinary mode in to- 
kamak plasmas. Fidone, I.; Meyer, R.L.; Granata, G. (Prin- 
ceton Univ. NJ (USA). Plasma Physics Lab.; Association 
Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France)). Sep 1982. Contract 
AC02-76CH03073. 37p. NTIS, PC A03/MF AOl. Order 
Number DE83001395. 


Quasi-linear theory of electron cyclotron wave absorption 
for the ordinary mode propagating normal to the tokamak magnetic 
field is investigated. A two-dimensional initial value code has been 
developed to investigate the distortion of the electron momentum 
distribution from an initial Maxwellian. It is shown that for powers 
of interest for electron heating in future tokamaks, Coulomb elec- 
tron collisions are not sufficient to avoid quasi-linear flattening of 
the electron distribution and therefore are not sufficient to avoid a 
reduction in the damping rate as compared to the linear case. 
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6548 (PPPL—1936) Continuous tokamak operation with 
an internal transformer. Singer, C.E.; Mikkelsen, D.R. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Oct 1982. 
Contract AC02-76CH03073. 35p. NTIS, PC A03/MF A01. 
Order Number DE83002340. 

A large improvement in efficiency of current drive in a toka- 
mak can be obtained using neutral beam injection to drive the cur- 
rent in a plasma which has low density and high resistivity. The 
current established under such conditions acts as the primary of a 
transformer to drive current in an ignited high-density plasma. In 
the context of a model of plasma confinement and fusion reactor 
costs, it is shown that such transformer action has substantial ad- 
vantages over strict steady-state current drive. It is also shown that 
cycling plasma density and fusion power is essential for effective 
operation of an internal transformer cycle. Fusion power loading 
must be periodically reduced for intervals whose duration is com- 
parable to the maximum of the particle confinement and thermal in- 
ertia timescales for plasma fueling and heating. The design of neu- 
tron absorption blankets which can tolerate reduced power loading 
for such short intervals is identified as a critical problem in the 
design of fusion power reactors. 


6549 (PPPL—1940) Mass-resolving 

system on PDX. Davis, S.L.; Mueller, D.; Keane, C.J. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Oct 1982. 
Contract AC02-76CH03073. 59p. NTIS, PC A04/MF A0O1. 
Order Number DE83002336. 


The PDX charge-exchange system is comprised of four, ten 
channel, mass-resolved, charge-exchange analyzers. Each analyzer 
is constructed with parallel electric and magnetic fields and is cali- 
brated over an energy range of 0.5 to 40 keV. The mass rejection 
between hydrogen and deuterium has been measured as better than 
1000 to 1. For ohmic heated discharges the system can provide 
single shot radial ion temperature profiles (4 point) with 1 msec 
time resolution. For neutral beam heated discharges complete radial 
and temporal profiles can be obtained in 2 to 4 shots. The system is 
also equipped with a vertically aimed diagnostic neutral beam to 
allow local ion-energy distribution measurements. This report de- 
scribes the analyzer system and its calibration, and presents results 
from ohmic and neutral beam heated discharges. 


(PPPL—1945) Use of the stellarator expansion to 


a G.; Johnson, J.L.; Weimer, K.E. i 

J (USA). Plasma Physics Lab.). Nov 1982. Contract 
ACO)-76CHH03073, 28p. NTIS, PC A03/MF AOl1. Order 
Number DE83002339. 

A numerical code utilizing a large-aspect ratio, small-helical- 
distortion expansion is developed and used to investigate the effect 
of plasma currents on stellarator equilibrium. Application to modu- 
lar stellarator configurations shows that a large rotational trans- 
form, and hence large coil deformation, is needed to achieve high- 
beta equilibria. 


6551 (PPPL—1946) Study of high-beta 

modes in PDX. McGuire, K.; Bell, M.; Bitter, M. 

Univ., NJ (USA). Plasma Physics Lab.). Oct 1982. Contract 
AC02-76CH03073. 19p. NTIS, PC A02/MF AOl. Order 
Number DE83002337. 

A new pressure driven instability has been observed in PDX 
neutral beam heated discharges. It occurs for <B/sub T/>q = 
0.045 and is associated with a significant loss of fast ions and a drop 
in neutron emission. As much as 20 to 40% of the beam heating 
power may be lost. The instability occurs in repetitive oscillatory 
bursts of < 1 msec duration at 1 to 6 msec intervals. It has been 
dubbed the fishbone instability from its characteristic signature on 
the Mirnov coils. From the soft x-ray detector array, it is identified 
as an m = | mode; the Mirnov coil signals are synchronous with it 
but indicate m 2 2. The oscillation frequency within a fishbone 
burst is ~ 10 kHz, but precursors at 50 to 150 kHz are sometimes 
observed. Much higher frequency osciallations, up to ~ 500 MHz, 
have been observed as well. 
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6552 (SAI—254-82-281-LJ) Reduction of radial losses in 
bumpy tori. Catto, P.J.; Hazeltine, R.D. (Science Applica- 
tions, Inc., Boulder, CO (USA). Plasma Research Inst.). Oct 
1982. Contract AC03-76ET53057. 20p. (PRI—53). NTIS, 
PC A02/MF A0O1. Order Number DE83002650. 

Toroidal corrections to the fields in a bumpy torus cause the 
particle drift surfaces to depart from the magnetic flux surfaces, 
thereby resulting in transport and direct radial losses. Such losses 
can be reduced by choosing field structures such that the drift and 
flux surfaces remain close everywhere. A technique is presented for 
finding, analytically, such optimized fields in the near axis, vacuum 
approximation. 


6553 (SAI—254-82-318-LJ) Self-consistent axial ambi- 
polar potential profile in mirror machines. Hafizi, B.; Tsang, 
K.T. (Science Applications, Inc., Boulder, CO (USA). 
Plasma Research Inst.). Nov 1982. Contract AC03- 
76ET53057. 29p. (PRI—S56). NTIS, PC A03/MF AOl1. 
Order Number DE83003336. 

An iterative numerical scheme is developed to self-consist- 
ently evaluate the axial ambipolar potential profile in a mirror ma- 
chine. The contribution to the ion density due to the profile trap- 
ping effect (or Yushmanov effect) is carefully kept. To illustrate 
this, two cases are studied: (1) a simple mirror with Maxwellian 
ions and electrons, and (2) a simple mirror with sloshing ions. In 
case (1) the profile trapping effect is not significant. However, in 
case (2) profile trapping enhances significantly the potential peaking 
due to the sloshing ions. 


6554 (SAND—82-2015C) Probe studies of hydrogen iso- 
topes in PLT, PDX, and TMX. Wampler, W.R. (Sandia Na- 
tional Labs., Livermore, CA (USA)). 1982. Contract AC04- 
76DP00789. 42p. (CONF-821045—1). NTIS, PC A03/MF 
A01. Order Number DE83000281. 

From Symposium on effective utilization of surface analysis 
techniques in plasma surface interactions; Sapporo, Japan (4 Oct 
1982). 

: Portions of document are illegible. 

Recent studies of hydrogen isotopes incident on solid probes 
exposed to discharges in PLT, PDX and TMX are described. 
These experiments used nuclear reaction analysis to measure re- 
tained amounts of deuterium, SIMS depth profiling and a new tech- 
nique based on the resistance change in carbon films caused by en- 
ergetic particle bombardment. Methods are discussed whereby the 
energy and flux of the hydrogen incident on the samples can be de- 
termined. 


6555 (UCID—19577) Hot electrons in the anchor region 
of the axicell design of the Mirror Fusion Test Facility 
(MFTF). Shearer, J.W. (Lawrence Livermore National 
Lab., CA (USA)). 14 Sep 1982. Contract W-7405-ENG-48. 
49p. NTIS, PC A03/MF AOl1. Order Number DE83001614. 

The axicell design of the Mirror Fusion Test Facility 
(MFTF) requires electron cyclotron resonance heating (ECRH) up 
to average electron energies of as high as 450 keV. These tempera- 
tures, plus the magnetic field and plasma beta profiles, lead to the 
requirement for three frequencies-28, 35, and 56 (or 60) GHz. 
Power balance studies include the effects of scattering, drag, synch- 
rotron radiation, and cold electron production, and they predict 
that about 600 kW of ECRH power is needed at each end of 
MFTF. 


6556 Suppression of the drift-cyclotron instability by 
lower-hybrid-drift turbulence. Diamond, P.H.; Myra, J.R.; 
Aamodt, R.E. (Plasma Research Institute, Science Applica- 
tions, Inc., Boulder, Colorado 80302). Physics of Fluids; 25: 
No. 11, 2005-2011(Nov 1982). 

The nonlinear interaction of the drift cyclotron and lower- 
hybrid-drift modes is examined. A renormalized equation for the 
drift cyclotron ion response is derived and solved. Lower-hybrid- 
drift modes comprise the turbulent background. For levels of 
lower-hybrid-drift turbulence of ePhi/T/sub i/~(m/sub e//m/sub 
i/)/sup 1/2/(rho/sub i//L)/sup 3/4/, the growth rate of the drift 
cyclotron mode begins to be reduced by ion cyclotron resonance 
broadening, which is the dominant nonlinear effect. 
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6557 Stability of flute modes in the ELMO Bumpy 
Torus. El-Nadi, A. (Fusion Energy Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Physics 
of Fluids; 25: No. 11, 2019-2021(Nov 1982). Contract W- 
7405-ENG-26. 

A radial normal mode analysis is carried out to study the sta- 
bility of fluidlike flute modes in a simplified model of the ELMO 
Bumpy Torus. The corresponding stability conditions are obtained. 


6558 Electron radial transport in tandem mirrors in the 
low collision frequency limit. Myra, J.R.; Catto, P.J.; Hazel- 
tine, R.D. (Science Applications, Inc., Plasma Research In- 
stitute, Boulder, Colorado 80302). Physics of Fluids; 25: No. 
11, 2028-2036(Nov 1982). Contract AC03-76ET53057. 

A variational principle formulation is used to calculate the 
electron radial transport coefficients in a nonaxisymmetric tandem 
mirror, in the low collisionality regime. Explicit analytical estimates 
are given for two important classes of electrons. The implications 
of symmetry, end currents, and ambipolarity are discussed in detail 
in order to demonstrate their potentially important effect on the 
radial particle loss rates. 


6559 Collisional drift waves in a spheromak geometry. 
Marchand, R.; Guzdar, P.N. (Laboratory for Plasma and 
Fusion Energy Studies, University of Maryland, College 
Park, Maryland 20742). Physics of Fluids; 25: No. 11, 2037- 
2044(Nov 1982). 

An eigenmode equation for collisional electrostatic drift 
waves in general axisymmetric toroidal geometry is derived and 
solved numerically for a low-8 spheromak. In the calculation of the 
density responses, the ions are treated as a cold fluid, and the elec- 
trons are assumed to be isothermal. The electron—ion collision op- 
erator is approximated by a friction term in the parallel component 
of the electron momentum equation, and the perturbation analysis 
includes the self-consistent equilibrium electron current dynamics. 
Large toroidal mode numbers are assumed and use is made of the 
simplifying ballooning mode representation. The main destabilizing 
mechanism found here comes from electron—ion collisions. For the 
parameters considered, the mode frequency and growth rate are 
hardly affected by the equilibrium current driving terms. 


6560 Inductive ion acceleration and heating in picket 
fence geometry: Theory and simulations. Leboeuf, J.N.; 
Dawson, J.M.; Ratliff, S.T.; Rhodes, M.; Luhmann, N.C. Jr. 
(Department of Physics, University of California, Los An- 
geles, California 90024). Physics of Fluids; 25: No. 11, 2045- 
2052(Nov 1982). 

Particle simulations and analytic theory confirm the experi- 
mental observation of preferential ion acceleration and heating by 
an inductive electric field E/sub dc/ in picket-fence geometry. The 
ions which are unmagnetized over most of the current channel are 
freely accelerated by the inductive field; the magnetized electrons 
are tied to the field lines and do not run away as long as the bind- 
ing ev x B/c force is greater than the detrapping inductive force 
eE/sub dc/. Consequently, most of the current is carried by the 
ions which are also Ohmically heated. 


6561 Flute instability in axisymmetric mirrors. Adler, 
E.A. (Department of Physics, University of California, Los 
Angeles, Los Angeles, California 90024). Physics of Fluids; 
25: No. 11, 2053-2055(Nov 1982). 

The Kruskal—Oberman energy principle is used to calculate 
the stability to flutes of an axisymmetric mirror. Marginally stable 
pressure profiles are calculated for the Lamex device. 


6562 Radial transport in the central cell of the tandem 
mirror experiment. Drake, R.P.; Hooper, E.B. Jr.; Kar- 
mendy, C.V. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Phys- 
ics of Fluids; 25: No. 11, 2110-2120(Nov 1982). Contract W- 
7405-ENG-48. 

An experimental study of radial transport in the Tandem 
Mirror Experiment is reported here. Plasma parameters were meas- 
ured in a series of well-diagnosed plasma discharges. A negative 
electric current (80 +- 40 A within a 30-cm radius) flowed to the 
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end wall, implying an equal radial loss of plasma ions. The axial 
losses of plasma ions were 100 A from the same volume. The non- 
ambipolar radial ion flux was of the same order as the flux resulting 
from resonant-neoclassical and ion-neutral transport, but the uncer- 
tainties are large. The ambipolar radial transport (of both ions and 
electrons) was investigated by comparing the observed end losses 
with calculations of the plasma fueling by gas penetration and neu- 
tral beams. The ambipolar radial losses are probably smaller than 
the loses through other processes and may be as small as the classi- 
cal losses resulting from Coulomb collisions. 


Measurements of Budden tunneling parallel to a 
cane field. Tsakiris, G.D.; Ellis, R.F. (Laboratory for 
Plasma and Fusion Energy Studies, University of Maryland, 
College Park, Maryland 20742). Physical Review Letters; 49: 
No. 12, 874-877(20 Sep 1982). 

Tunneling of right-hand-polarized electromagnetic waves 
through the evanescent resonance/cutoff layer which exists for 
propagation parallel to a magnetic field has been measured for the 
first time. The results are compared with the cold-plasma model of 
Budden and a hot-plasma model, both of which are in reasonable 
agreement with the experiment. 


6564 Observation of the growth and saturation of ion 
waves generated by optical mixing. Pawley, C.J.; Huey, 
H.E.; Luhmann, N.C. Jr. (University of California, Los An- 
geles, California 90024). Physical Review Letters; 49: No. 12, 
877-880(20 Sep 1982). Contract AS08-81DP40143. 

The first measurements of the growth and saturation of ion 
acoustic waves generated by optical mixing are presented. At lower 
power levels, the parameter dependence of the ion waves is shown 
to agree in detail with the predictions of optical mixing theory. 
However, at higher power levels a nonlinear saturation is observed 
and identified as increased Landau damping due to ion heating. 


6565 Far-infrared laser scattering studies of density 
fluctuations in tokamak fusion plasmas. Lee, P.; Luhmann, 
N.C. Jr.; Park, H.; Peebles, W. A.; Taylor, R. J; Yu, CX. 
(University of California, Electrical Engineering Depart- 
ment, Los Angeles, California 90024). Applied Optics; 21: 
No. 10, 1738-1744415 May 1982). Contract AMO3- 
76SF00010. 

Dedvelopment of a far-infrared Thomson scattering system 
for the study of density fluctuations in fusion plasmas is described. 
New data are presented of naturally occurring low-frequency mi- 
croturbulence and also of electrostatic modes generated at the ion 
cyclotron range of frequencies (ICRF). The latter studies are im- 
portant in understanding ICRF supplementary heating experiments. 
They have produced the first internal observation of mode-convert- 
ed ion-Bernstein waves in a tokamak plasma. 


6566 Some operators which commute in a nonlinear 
Boltzmann equation. Barnsley, M.F.; Herod, J.V.; Mosher, 
D.L.; Passty, G.B. (Georgia Institute of Technology, Atlan- 
seh Nuovo Cimento, Lettere, Serie 2; 32: 437-442(19 Dec 


A family of linear operators which commute in the nonlinear 
Boltzmann equation are developed. The results obtained show that 
proving the existence of one solution allows use of the solution to 
generate new solutions. The class of justified solutions is widened, a 
factor which has applications in plasma physics. The reaction rates 
for a deuterium plasma are obtainable for nonequilibrium distribu- 
tions by using the linear operators. 
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REFER ALSO TO CITATION(S) 4545, 5171, 5316, 5641, 5656, 5658, 5659, 
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6567 (BNL—28581) MEQALAC: (multiple electrostatic 
quadrupole linac): a new approach to low beta rf acceleration. 
Mobley, R.M.; Brodowski, J.J.; Gammel, G.M.; Keane, 
J.T.; Maschka, A.W.; Sanders, R.T. (Brookhaven National 
Lab., oem NY (USA)). ). 1980. Contract AC02-76CH00016. 
4p. (CONF-801111—60). D. Order Number DE83000714. 
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From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Portions of document are illegible. 

MEQALAC is an acronym for a multiple-beam electrostatic- 
quadrupole array linear accelerator. The principle of operation is 
very simple. It makes use of the fact that electrostatic 
focus more effectively at low velocities than conventional magnetic 
quadrupoles. Moreover, the pole-tip field of an electrostatic quadru- 
pole is limited by field emission of electrons, and is not a function 
of the size of the quadrupole. Conventional magnetic quadrupoles, 
on the other hand, require increasingly high current densities if one 
attempts to scale to smaller size. 


6568 (CONF-811040—186) Calculation of eddy-current 
losses in toroidal-field-coil casing. Kalsi, S.S.; Hooper, R.J. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 4p. NTIS, PC A02/MF A01. Order Number 
DE83001970. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

A procedure is presented for calculating eddy current losses 
in circular and rectangular coil case cross sections. The procedure 
may be applied to toroidal field coil cases in pulsed tokamak sys- 
tems, where eddy currents are induced by the time-varying magnet- 
ic fields which result from pulsing of the poloidal field coils. In cir- 
cular cross sections, the procedure agrees well with a previously 
published method and is readily extended to the more realistic case 
of rectangular cross sections, which is addressed only approximate- 
ly by the earlier method. The present procedure is applicable to 
thin- or thick-walled geometries, although considerable simplifica- 
tion is possible for thin-walled applications. In either case, closed 
form solutions may be readily applied. 


6569 tee Protection system proposed 
for the FED superconducting coils. Cae a G.; Gorker, 
G.E.; Murray, J.G. (Oak Ridge National Lab., TN (USA); 
Princeton Univ., NJ (USA). Plasma Physics Lab.). 1981. 
Contract W-7405-ENG-26. Sp. NTIS, PC A0O2/MF AO1. 
Order Number DE83001972. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Portions of document are illegible. 

A failure modes study was the basis for establishing the pro- 
tection system requirements and for identifying possible design al- 
ternatives or options that may be considered. Components of the 
protection system are discussed with respect to the redundancy and 
monitoring needed to assure high reliability, as measured by the 
probability that the system will respond when needed but will not 
respond inadvertently. High reliability is achieved by making the 
system fault tolerant using redundancy, decision logic, and comput- 
er monitoring. 


6570 (CONF-8110118—5) de plasma generator develop- 
ment for neutral-beam Tsai, C.C.; Schechter, D.E.; 
Haselton, H.H.; Menon, M.M.; Ryan, P.M.; Stirling, W.L. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 10p. NTIS, PC A02/MF AO0l. Order 
Number DE83001971. 

From 3. neutral beam workshop jointly sponsored by DOE/ 
IAEA/ORNL; Gatlinburg, TN, USA (19 Oct 1981). 

Rectangular plasma generators are being developed with the 
capability of producing hydrogen ion beams of 60 to 100 A. Using 
single and double electron feed configurations of the duoPIGatron 
type, these generators have been operated at arc levels of 1200 A 
for pulse lengths of > 30s. The plasma density and uniformity are 
sufficient for extracting ~ 60-A hydrogen ions using a 13 x 43 cm 
accelerator and ~ 100 A with an 18 x 48 cm accelerator. 


6571 (DOE/ER—0045/8) Alloy development for irra- 
diation performance. Semiannual 

ending March 31, 1982. (Oak Ridge 

(USA)). Sep 1982. Contract W-740S-ENG-26. 529p. NTIS, 
PC A23/MF A0O1. Order Number DE83001710. 


Portions of document are illegible. 
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tions. (MOW) 


6572 (DOE/ER—0045/8, pp 6-9) Neutronic calcula- 
tions in support of the ORR-MFE-4 spectral tailoring experi- 
ments. Lillie, R.A.; Childs, R.L.; Gabriel, T.A. (Oak Ridge 
National Lab., TN). Sep 1982. NTIS, PC A23/MF A0Ol1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

The objective of this work is to provide the neutronic design 
for materials irradiation experiments in the Oak Ridge Research 
Reactor (ORR). Spectral tailoring to control the fast and thermal 
fluxes is required to provide the desired displacement and helium 
production rates in alloys containing nickel. 


6573 (DOE/ER—0045/8, pp 25-65) Specimen size ef- 
fects and fusion materials research. Panayotou, N.F.; Opper- 
man, E.K. (Westinghouse Hanford Co., Richland, WA). Sep 
1982. NTIS, PC A23/MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Available data from specimens compatible with the Fusion 
Materials Irradiation Test (FMIT) facility have been compared 
with large specimen data to determine and quantify specimen size 
effects. For most of the properties examined, including properties 
where size effects are well documented, it was determined that the 
data obtained from small specimens are in good agreement with, 
and in some cases indistinguishable from, large specimen data. 
Small specimens however, require careful attention to the details of 
design, testing and analysis. Nevertheless, a good approximation of 
engineering or design quality data can be obtained despite the com- 
paratively limited irradiation volume of fusion spectrum neutron ra- 
diation sources such as FMIT. 


6574 (DOE/ER—0045/8, pp 66-86) Neutron source 
characterization for materials experiments. Greenwood, L.R. 
(Argonne National Lab., IL). Sep 1982. NTIS, PC A23/MF 
AOl. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Data are presented from HFIR-CTR32, EBRII-X287, and 
the Omega West Reactor. An important new source of damage in 
nickel arises from the 340 keV °Fe recoil from the ®*Ni(n,a) reac- 
tion used to produce high helium levels in materials irradiations in a 
thermal spectrum. The status of all other experiments is summa- 
rized. 


6575 (DOE/ER—0045/8, pp 98-117) Swelling of Path 


A PCA irradiated to dpa in HFIR. Maziasz, P.J.; Braski, 
D.N. (Oak Ridge National Lab., TN). Sep 1982. NTIS, PC 
A23/MF AOI. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

The Path A PCA with various pretreatments and 20%-cold- 
worked type 316 stainless steel (CW 316) were irradiated in HFIR 
at 300 to 600°C to fluences producing up to 9.7 dpa and 620 at. 
ppM He. Very little swelling was observed at 500°C and below, 
but swelling at 600°C ranged from 0.2 to 1.2%. Swelling appears 
coupled to precipitate phase and dislocation microstructural devel- 
opment. 


6576 (DOE/ER—0045/8, pp 118-135) Grain boundary 
microstructure in Path A PCA irradiated to 10 dpa in HFIR. 
Maziasz, P.J.; Braski, D.N. (Oak Ridge National Lab., TN). 
Sep 1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Path A PCA in several preirradiation grain boundary mi- 
crostructural conditions was irradiated in HFIR at 300 to 600°C to 
10 dpa, together with 20%-cold-worked (N lot) type 316 stainless 
steel (CW 316). None of the samples show significant grain bound- 
ary bubble formation at 300 to 500°C. At 600°C, PCA-BI and -B2, 
with stable, moderately sized grain boundary MC, have the finest 
dispersions of grain boundary bubbles. 
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6577 (DOE/ER—0045/8, pp 136-140) Fatigue life at 
650°C of 20%-cold-worked type 316 stainless steel irradiated 
in the HFIR at 550°C. Grossbeck, M.L.; Liu, K.C. (Oak 
Ridge National Lab., TN). Sep 1982. NTIS, PC A23/MF 
A0l. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Strain controlled fatigue tests were performed in vacuum at 
650°C on 20%-cold-worked type 316 stainless steel irradiated in the 
HFIR at 550°C. Fluences ranged from 0.85 to 1.4 x 107° neutrons/ 
m2. Little effect of irradiation was observed, but testing at 650°C 
failed to show the 107-cycle endurance limit observed at 550°C. 


6578 (DOE/ER—0045/8, pp 141-168) Irradiation re- 
sponse of rapidly solidified Path A type prime candidate 
alloys. Imeson, D.; Tong, C.; Lee, M.; Vander Sande, J.B.; 
Harling, O.K. (Massachusetts Inst. of Tech., Cambridge). 
Sep 1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

microstructural irradiation response of the Path A prime 

candidate alloy and two similar alloys with increased titanium and 
carbon content prepared by rapid solidification processing, has been 
investigated by neutron irradiation to 8.5 dpa (360 appM He) in the 
HFIR, and by dual ion irradiation to much higher dose (> 100 
dpa). The results show minor differences between conventionally 
prepared PCA and PCA prepared by rapid solidification tech- 
niques. However, these differences and the characteristic features of 
the response, the formation of very high densities of small cavities 
or bubbles and changes in the composition of initially existing TiC 
particles, are explained by a hypothesis of much importance to the 
rapid solidification approach. Our results suggest that increasing 
concentrations of titanium and carbon are beneficial, but only if the 
elements are initially in solution or present as very small (~ 2 nm) 
particles of TiC. The only way to practically achieve this for 
higher TiC contents than in PCA, is by using rapid solidification 
processing. 


6579 (DOE/ER—0045/8, pp 169-216) Some effects of 
increased helium content on void formation and solute segre- 
gation in neutron-irradiated type 316 stainless steel. Maziasz, 
P.J. (Oak Ridge National Lab., TN). Sep 1982. NTIS, PC 
A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

During EBR-II irradiation of solution-annealed (SA) and 
20%-cold-worked type 316 stainless steel (CW), void formation and 
swelling are often coupled to radiation-induced solute segregation 
(RISS). A refined sink structure, including a high cavity concentra- 
tio, results if helium is preinjected before EBR-II irradiation or pro- 
duced during HFIR irradiation. This can suppress both the void 
swelling and the RISS. 


6580 (DOE/ER—0045/8, pp 217-222) Application of 
quantitative electron energy loss spectroscopy to analysis of 
the titanium carbide phase in austenitic stainless steels. Ma- 
ziasz, P.J. (Oak Ridge National Lab., TN); Zaluzec, N.J. 
Sep 1982. NTIS, PC A23/MF AOl. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Quantitative analytical electron microscopy employing both 
x-ray energy dispersive spectrosocpy (XEDS) and electron energy 
loss spectroscopy (EELS) was used to determine the carbon con- 
tent of carbide particles in the Path A PCA. These results show 
that the experimental techniques must be adequate to resolve the 
Mo M and C K shell edges before quantitative measurement of 
carbon content is possible. Precipitate particles of different sizes 
had different metal-to-carbon ratios, which could be related to their 
titanium and molybdenum contents. 


6581 (DOE/ER—0045/8, pp 223-238) Dynamic powder 
compaction of rapidly solidified Path A alloy with increased 
carbon and titanium content. Megusar, J.; Imeson, D.; 
Vander Sande, J.B.; Grant, N.J. (Massachusetts Inst. of 


Tech., Cambridge). Sep 1982. NTIS, PC A23/MF AO1. 
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In Alloy development for irradiation performance. Semian- 
nual poe s ope for period ending March 31, 1982. 
tt techniques for consolidation of rapidly solidified 
alloys aka are available or are under study at the present time 
include conventional consolidation techniques (hot extrusion, 
HIP.,...), high velociy consolidation of atomized partially solidified 
particulates and dynamic powder compaction (DPC). This report 
describes the results of dynamic compaction of Path A alloy with 
increased carbon and titanium content. The microstructure of the 
as-compated alloy is highly complex, evidencing an extreme degree 
of deformation. TEM revealed very high dislocation and twin den- 
sity reflecting high hardness of the as-compacted alloy. Annealing 
studies revealed that recovery and recrystallization processes in 
dynamically compacted alloy are slower than in conventionally 
treated materials. High dislocation density appears to be an intrinsic 
property of the dynamic compaction process and it may be poten- 
tially useful in developing materials for irradiation performance. 
Other potential applications of dynamic compaction include prepa- 
ration of graded materials and ceramic materials. 


6582 (DOE/ER—0045/8, pp 239-249) Mechanical 
properties and structure of Y2O; dispersion stabilized, rapidly 
solidified 316 type stainless steel. Ibrahim, A.I.; Megusar, J.; 
Grant, N.J. (Massachusetts Inst. of Tech., Cambridge). Sep 
1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

An oxide dispersion stabili 316 stainless steel has been 
prepared by mechanical alloying of a few 100 A size yttria powders 
with attrited flakes of 316 stainless steel prealloyed with 1 wt % 
aluminum. Alloys with 4 vol % and 5 vol % yttria additions have 
been prepared and they show significant improvements in micros- 
tructural stability. Austenitic stainless steel containing 4 vol % 
yttria showed very high room temperature YS and UTS, with suffi- 
cient ductility. Stress rupture testing at 650°C as a function of dif- 
ferent thermomechanical treatments is currently in progress. 


6583 (DOE/ER—0045/8, pp 250-255) Microstructures 
developed in austenitic stainless steels irradiated in HFIR at 
55°C, Maziasz, P.J. (Oak Ridge National Lab., TN). Sep 
1982. NTIS, PC A23/MF AOl. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Samples of solution annealed types 316 and 347 stainless steel 
(SA 316 and SA 347) and 20%-cold-worked type 316 stainless steel 
(CW 316) have been irradiated in the High Flux Isotope Reactor 
(HFIR) at 55°C. No voids or bubbles were detected. All samples 
contained fine black spot component of the dislocation structure. 
Both SA 316 and SA 347 cotained a high concentration of Frank 
interstitial loops (14-30 nm diam) but no dislocation networks, 
whereas CW 316 shows network recovery with few Frank loops. 


6584 (DOE/ER—0045/8, pp 256-265) Statistical analy- 
sis of the MFE-5 in-reactor fatigue crack growth experiment 
results. Ermi, A.M. (Westinghouse Hanford Co., Richland, 
WA). Sep 1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Results from the in-reactor fatigue crack propagation experi- 
ment and thermal control test have been quantitatively analyzed 
using statistical comparisons of the data. The analysis showed that 
at the 95% confidence limits, the in-reactor growth rates exceeds 
the thermal control by at most a factor of about two. However, the 
average growth rates in-reactor were less than that for the thermal 
controls, but statistically there were no significant differences be- 
tween the crack growth rates from the two tests. 


6585 (DOE/ER—0045/8, pp 266-275) Tensile proper- 
ties of USSR austenitic stainless steel after low-temperature 
High Flux Isotope Reactor irradiation. Klueh, R.L.; Gross- 
beck, M.L. (Oak Ridge National Lab., TN). Sep 1982. 
NTIS, PC A23/MF AOl. 

In Alloy development for irradiation performance. Semian- 


nual progress report for period ending March 31, 1982. 
Two tonal specimens of the USSR low-nickel, high-manga- 


nese stainless steel EP-838 were irradiated in the High Flux Isotope 
Reactor (HFIR) at about 55°C to produce about 5.2 dpa and 63 at. 
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ppM He. The tensile properties at room temperature and 300°C of 
the irradiated and unirradiated 20%-cold-worked steel were quite 
similar to the properties of 20%-cold-worked type 316 stainless 
steel (CW 316) that was similarly irradiated. 


6586 (DOE/ER—0045/8, pp 281-303) Mechanical 
property evaluations of Path C vanadium alloys. 
Gold, R.E. (Westinghouse aoe Corp., Pittsburgh, PA). 
Sep 1982. NTIS, PC A23/MF Ai 

In Alloy development for aie performance. Semian- 
nual progress report for period ending March 31, 1982. 

Nominal oxygen impurity levels of 600 and 1200 wppM, 
above the residual content of the alloys, have been introduced by 
gas-metal reaction into 0.76 mm sheet specimens of vanadium-base 
alloys. Tensile tests have been performed on each alloy at RT, 500, 
and 700°C and the results compared to previous tests on nonconta- 
minated specimens. The oxygen contamination affected both 
strength and fracture behavior; these effects varied for the three 
alloys. 


6587 (DOE/ER—0045/8, pp 304-311) Swelling in neu- 
tron irradiated titanium alloys. Peterson, D.T. (Westing- 
house Hanford Co., Richland, WA). Sep 1982. NTIS, PC 
A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Immersion density measurements have been performed on a 
series of titanium alloys irradiated in EBR-II to a fluence of 5 x 
1077 n/cm? (E > 0.1 MeV) at 450 and 550°C. The materials irradi- 
ated were the near-alpha alloys Ti-6242S and Ti-5621S, the alpha- 
beta alloy Ti-64 and the beta alloy Ti-38644. Swelling was observed 
in all alloys with generally the greater swelling being observed at 
550°C. Preliminary microstructural examinations revealed the pres- 
ence of voids in all alloys. Ti-38644 was found to be the most radi- 
ation resistant. Ti-6242s and Ti-5621S also displayed good radiation 
resistance, whereas considerable swelling was observed in Ti-64 at 
550°C. 


6588 (DOE/ER—0045/8, pp 314-320) Microstructures 
long-range-ordered 


of iron-base alloys bombarded to 70 dpa 
with nickel ions. Braski, D.N. (Oak Ridge National Lab., 
TN). Sep 1982. NTIS, PC A23/MF A0O1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Disks of LRO-37-5 in the as-ordered and 20%-cold-worked 
conditions were bombarded with 4-MeV nickel ions to 70 dpa at 
temperatures from 570 to 680°C. Both conditions retained order for 
bombardment below the critical ordering temperature of about 
650°C, and cold work improved the swelling resistance, especially 
above T/sub c/. Both conditions showed better resistance to swell- 
ing than 20%-cold-worked type 316 stainless steel. 


6589 (DOE/ER—0045/8, pp 321-326) Status of scale- 
up of an iron-base long-range-ordered alloy. Roche, T-.K.; 
Liu, C.T. (Oak Ridge National Lab., TN). Sep 1982. NTIS, 
PC A23/MF AOI. 
In Alloy development for irradiation performance. Semian- 
nual — report for period ending March 31, 1982. 
¢ semiproduction scale-up of an iron-base LRO alloy is 
under way by a commercial source. Three 18-kg ingots have been 
produced by two different melt practices. Chemical analyses indi- 
cate that the compositions of the ingots are near the alloy specifica- 
tions. Specimens from the ingots were successfully cold rolled at 
room tempreature and hot rolled at 1100°C. Further evaluation of 
alloy homogeneity and distribution of second phases is in progress. 


6590 (DOE/ER—0045/8, pp 327-333) Microstructures 
of iron-base long-range-ordered alloys irradiated to 10 dpa in 
HFIR. Braski, D.N. (Oak Ridge National Lab., TN). Sep 
1982. NTIS, PC A23/MF AO1. 
In Alloy development for irradiation performance. Semian- 
nual pro; report for period ending March 31, 1982. 
 LRO-16, -20 and -37 alloys were irradiated in HFIR at 
300 to 600°C approximately 8.3 dpa and 1000 at. ppM He. All 
three remained ordered, and interstitial loops, dislocation segments, 
and cavities formed in the microstructure. Cavities grew preferen- 
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tially on [111] loops, and helium bubbles formed on grain bound- 
aries at the higher temperatures. Swelling in LRO-20 and -37 was 
low; LRO-16 swelled more than annealed PCA. 


6591 (DOE/ER—0045/8, pp 336-341) Postirradiation 
notch ductility and fracture toughness behavior of AOD heat 
of alloy HT-9. Hawthorne, J.R. (Naval Research Lab., 
Washington, DC). Sep 1982. NTIS, PC A23/MF A011. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Alloy HT-9 is being evaluated for potential application as a 
first wall material in magnetic fusion reactors. One objective of the 
current studies is the assessment of material notch ductility and 
fracture toughness in the pre- and postirradiation conditions. 
Charpy-V (C/sub v/) and fatigue precracked Charpy-V (PCC/sub 
v/) specimens of a 1.7 cm thick plate from the HT-9 reference melt 
(AOD process) were irradiated at 93° and at 288°C to ~ 8 x 10° 
n/cm2, E > 0.1 MeV, in a water-cooled test reactor. The C/sub v/ 
transition temperature elevation produced by the 93°C irradiation 
was more than three times that produced by the 288°C irradiation. 
The 93°C irradiation data showed the alloy to be unacceptable for 
93°C service unless (only) elastic fracture resistance is acceptable. 
Good agreement was observed between C/sub v/ and PCC/sub v/ 
determinations of radiation-induced embrittlement. 


6592 (DOE/ER—0045/8, pp 343-362) Microstructural 
exa:nination of HT-9 and 9Cr-1Mo contained in the AD-2 ex- 
periment. Gelles, D.S.; Thomas, L.E. (Westinghouse Han- 
ford Co., Richland, WA). Sep 1982. NTIS, PC A23/MF 
AOl. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

The microstructures of HT-9 and modified 9Cr-1Mo have 
been examined before and after irradiation in EBR-II in the AD-2 
experiment to a fluence of 2.5 x 1072 n/cm?(E > 0.1 MeV) at tem- 
peratures from 400 to 550°C. The precipitate structure of unirra- 
diated HT-9 consists of MasCs which forms at martensite lath and 
prior austenite grain boundaries. 9Cr-1Mo shows much less MosCs 
at grain boundaries, but contains finely-dispersed (Nb,V,Cr)C 
within grains. Irradiation of both alloys at 400°C causes extensive 
additional precipitation, formation of a dislocation substructure, 
and, in 9Cr-1Mo, void formation. The irradition-induced precipitate 
in HT-9 was identified as G-phase, a nickel silicide with fcc crystal 
structure and lattice parameter of 1.12 nm. Only very small addi- 
tions of nickel are required in ferritics to promote the formation of 
G-phase. 9Cr-1Mo irradiated at 400°C formed rod-shaped CreC. 
Above 450°C, the HT-9 formed additional MzsC., whereas the 9Cr- 
1Mo formed additional MC and a phosphide with Fe, Cr, and Mo. 


6593 (DOE/ER—0045/8, pp 363-369) Procurement 
and characterization of the electroslag remelted national 
fusion program heat of 12Cr-1Mo steel. Lechtenberg, T.A. 
(General Atomic Co., San Diego, CA). Sep 1982. NTIS, PC 
A23/MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Previously it was reported that a 30,000 Ib heat of a 12Cr- 
1Mo steel melted to the specifications of Sandvik HT-9 was pro- 
cured by General Atomic Company from Electralloy Corporation 
for the Ferritic Steel Program. This heat of argon-oxygen decarbur- 
ized (AOD) 12Cr-1Mo steel has, since, been electroslag remelted 
(ESR) by Universal Cyclops Corporation in Pittsburg, and convert- 
ed to plate and bar stock. This remelted heat (No. 9607R2) was 
within the chemical specification requirement of HT-9. The remelt- 
ed ingot was homogenized at 1100C for 16 hrs prior to conversion 
to the product forms. After conversion to plate and bar stock, each 
form was given a stress relief at 700°C for 6 hrs. Subsequent me- 
chanical property analysis on the 0.625 in (1.58 cm) plate has 
shown that it meets the strength and tensile elongation specifica- 
tions. The UTS was 121 ksi (835 MPa), the yield stress was 87.5 ksi 
(604 MPa), and the elongation was 21%. The upper shelf energy 
determined on standard Charpy impact specimens was 85 ft-lbs 
(115J) as compared to the upper shelf of the AOD heat of 66 ft-lbs 
(89J). Microstructural examination showed a uniform tempered 
martensitic structure with a delta ferrite content less than 1%. 
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6594 (DOE/ER—0045/8, pp 371-387) Toughness of 
simulated heat-affected zone microstructures in a 12Cr-1Mo- 
0.3V martensitic stainless steel. Lippold, J.C. (Sandia Na- 
tional Labs., Livermore, CA). Sep 1982. NTIS, PC A23/ 
MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual pro; report for period ending March 31, 1982. 

. The four distinct HAZ sieocmeadiants which were identi- 
fied in HT9 GTA welds were simulated in the Gleeble in order to 
produce bulk microstructural Charpy V-notch samples suitable for 
evaluation of notch toughness. Samples both transverse and longitu- 
dinal to the rolling direction (R.D.) of AOD melt plate stock were 
evaluated. Following the Gleeble thermal treatment the samples 
were given a postweld heat treatment (PWHT) for 1 hour at 
760°C. Charpy tests of the individual microstructures were per- 
formed over the temperature range from -60 to 200°C. 


6595 (DOE/ER—0045/8, pp 388-398) Effect of 
postweld heat treatment on the toughness of the heat-affected 
zone in a 12Cr-1Mo-0.3V steel (HT9). Lippold, J.C. (Sandia 
National Labs., Livermore, CA). Sep 1982. NTIS, PC A23/ 
MF AOl. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

During the welding process, the fusion zone and portions of 
the heat-affected zone (HAZ) which are heated above approximate- 
ly 900°C transform to a brittle, untempered martensite upon cool- 
ing to room temperature. A postweld heat treatment (PWHT) at 
760°C for periods ranging from 0.5 to 2.5 hours are normally rec- 
ommended in order to reduce the hardness and increase the tough- 
ness of the as-welded microstructure. Unfortunately, relatively high 
temperature PWHT’s are difficult to perform on large sections, par- 
ticularly in the field. The purpose of this investigation was to deter- 
mine if a less stringent PWHT could be employed which would 
both minimize fabrication problems and ensure adequate properties 
in the weld region. 


6596 (DOE/ER—0045/8, pp 401-413) Hydrogen em- 
brittlement of ESR processed 12Cr-1Mo steel. Hyzak, J.M.; 
Garrison, W.M. (Sandia National Labs., Livermore, CA). 
Sep 1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Tensile tests were performed to determine the effect of hy- 
drogen on the ductility of a quenched-and-tempered 12Cr-1Mo 
alloy from the National Fusion Heat-ESR processed. Specimens 
were cathodically charged with hydrogen at 0.003 A/cm? and 
0.006 A/cm? for 15 to 150 minutes. In the uncharged condition, the 
ESR specimens failed by intergranular rupture with prominent sec- 
ondary cracking along prior austenite grain boundaries. For the 
least severe cathodic charge (0.003 A/cm? - 15 minutes), the tensile 
ductility (R/sub A/) decreased 33% and the degree of secondary 
cracking increased. At 0.003 A/cm? for 150 minutes, the ductility 
decreased further and the fracture mode changed to classical inter- 
granular fracture. Auger analysis indicates that there is segregation 
of phosphorous and the carbide-forming elements Cr, Mo, W to the 
prior austenite grain boundaries. 


6597 (DOE/ER—0045/8, pp 414-423) Tensile proper- 


ties of ferritic (martensitic) after low-temperature 
HFIR irradiation. Klueh, R.L.; Vitek, J.M. (Oak Ridge Na- 
tional Lab., TN). Sep 1982. NTIS, PC A23/MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

In addition to the ferritic steels previously tested, experiment 
HFIR-CTR-33 also contained tensile specimens of 20%-cold- 
worked type 316 stainless steel for irradiation at about 55°C. The 
tensile behavior of the type 316 stainless steel was determined at 
room temperature and 300°C, and the results showed the irradiated 
properties of the two classes of steels to be quite similar. 


6598 (DOE/ER—0045/8, pp 424-430) Helium embritt- 
lement tests on ferritic steels. Klueh, R.L.; Vitek, J.M. (Oak 
rn? National Lab., TN). Sep 1982. NTIS, PC A23/MF 
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In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Tensile tests at 700°C on nickel-doped 9 Cr-1 MoVNb and 
12 Cr-1 MoVW steels that were irradiated at 55°C in HFIR to pro- 
duce up to about 50 at. ppM He indicated that there was no helium 
embrittlement. These results contrast with literature data showing 
that very small amounts of helium can cause a large decrease in 
ductility for many alloys when tested under equivalent conditions. 


6599 (DOE/ER—0045/8, pp 431-441) Reconstitution 
of the AD-2 ferritics experiment. Ermi, A.M. (Westinghouse 
Hanford Co., Richland, WA). Sep 1982. NTIS, PC A23/ 
MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Six uninstrumented B-7c capsules were removed from the 
EBR-II after undergoing irradiation during Cycles 109-113. Several 
specimens were removed and distributed for interim examination, 
while the remaining specimens were re-encapsulated into four new 
B-7c capsules. In addition, some unirradiated specimens were in- 
cluded in the new capsules. Irradiation continued with Cycle 118 
and will end after Cycle 123. 


(DOE/ER—0045/8, pp 442-459) F yon en ves 
pon of compact tension specimens of unirradiated 
HT-9 and modified 9Cr-1Mo welds. Gelles,. D.S.; Huang, 
F.H.; Panayotou, N.F. (Westinghouse Hanford Co., Rich- 
land, WA). Sep 1982. NTIS, PC A23/MF AO0O1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Miniature compact tension specimens of HT-9 and modified 
9Cr-1Mo weld metal and HT-9 HAZ material have been tested and 
examined by scanning electron microscopy in order to provide ba- 
seline data for comparison with irradiated specimens, to provide un- 
derstanding of the fracture process in these materials, and to assess 
the usefulness of crack opening displacement measurements based 
on fractographic analysis. For specimens tested at 205°C, crack 
propagation is found to be due to microvoid coalescence. 


6601 (DOE/ER—0045/8, pp 460-465) Postirradiation 
notch ductility of the weld heat affected zone (HAZ) of alloy 
HT-9 plate (AOD heat). Hawthorne, J.R. (Naval Research 
Lab., Washington, DC); Lippold, J.C. Sep 1982. NTIS, PC 
A23/MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Alloy HT-9 is being evaluated for potential application as a 
first wall material in magnetic fusion reactors. The size and com- 
plexity of projected components may necessitate the use of welding 
for component fabrication; accordingly, studies of Alloy HT-9 radi- 
ation resistance capabilities are including assessments of weld de- 
posits and weld HAZ materials. Charpy-V (C/sub v/) specimens 
simulating four positions across a weld HAZ and specimens of the 
parent plate material were irradiated at 288°C to ~ 8 x 10’°n/cm%, 
E > 0.1 MeV. The HAZ specimens were thermally cycled on a 
Gleeble apparatus; individual thermal cycles provide peak tempera- 
tures of 1380, 1152, 974 or 828°C. 


6602 (DOE/ER—0045/8, pp 482-490) Corrosion of 
austenitic, ferritic, and long-range-ordered alloys in flowing 
lithium. Tortorelli, P.F.; DeVan, J.H.; Liu, C.T. (Oak Ridge 
National Lab., TN). Sep 1982. NTIS, PC A23/MF AO1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Results from lithium thermal-convecTion loop (TCL) tests 
of type 316 stainless steel, Sandvik HT9, and a long-range-ordered 
(LRO) alloy composed of Fe-31.8 Ni-22.5 V-0.4 ti (wt %) are re- 
ported. Type 316 stainless steel and HT9 had similar steady-state 
dissolution rates at 500°C. The LRO alloy was rapidly corroded in 
type 316 stainless steel TCLs. However, results from isothermal 
tests in lithium showed that dissimilar-metal transfer probably made 
a very significant contribution to the overall LRO alloy corrosion 
rate measured in the above experiments. 
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6603 (DOE/ER—0045/8, pp 491-499) Environmental 
effects on properties of structural alloys. Chopra, O.K.; 
Smith, D.L.; Ruther, W.E. (Argonne National Lab., IL). 
Sep 1982. NTIS, PC A23/MF A0O1. 

In Alloy development for irradiation performance. Semian- 
eee 1982. 

Compatibility tests were conducted with several candidate 
structural materials to study the corrosion behavior in flowing lith- 
ium, and fatigue tests were performed with HT-9 alloy specimens 
that were preexposed to lithium. The results indicate that the corro- 
sion rate of ferritic steels is an order of magnitude lower than for 
the austenitic stainless steel. The corrosion rate for cold-worked 
Type 316 stainless steel is a factor of 3 greater than that for the 
annealed steel. Preexposed (1100 h) of the HT-9 alloy to low-nitro- 
gen lithium has no effect on fatigue life. Preliminary scoping studies 
indicate that V-15Cr and V-15Cr-5Ti alloys are oliyeuan corrosion re- 
sistant in 523°K (250°C) deoxygenated water. 


6604 (DOE/ER—0045/8, pp 500-506) Corrosion of 
austenitic and ferritic steels in static Pb-17 at. % Li. Tortor- 
elli, P.F.; DeVan, J.H. (Oak Ridge National Lab., TN). Sep 
1982. NTIS, PC A23/MF AO0O1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

Specimens of type 316 stainless steel and ‘Sandvik HT9 were 
exposed to static, molten Pb-17 at. % Li. Weight losses of these 
alloys exposed to Pb-17 at. % Li were much greater than those 
measured in static, pure lithium. Decreased weight losses at longer 
exposure times were thought to be a result of possible corrosion 


product formation on the specimen surfaces due to impurities in the 
melt. 


6605 (DOE/ER—0045/8, pp 507-513) cane 
studies of structural alloys with solid breeder materials. 

Chopra, O.K.; Smith, D.L. (Argonne National Lab., IL). 
Sep 1982. NTIS, PC A23/MF AOl1. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1982. 

The compatibility of solid LizO, LiAlO2, and LieSiO; breed- 
er materials with Type 316 stainless steel and HT-9 alloy has been 
investigated at 773°K (500°C). The results show that for LO, the 
alloy-ceramic interactions at 773°K are similar to that observed at 
973°K (700°C). Both steels show a uniform layer of internal pene- 
tration and a thick outer scale that consists of the ceramic material 
embedded with iron-rich corrosion products. Specimens exposed 
with LiAl0Q. or LigSiO; show no measurable interaction. A com- 
patibility test with LigO has been initiated at 823°K (550°C) in a 
flowing helium environment containing controlled amounts of mois- 
ture and hydrogen. 


pulator 

McPherson, R.S. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Oct 1982. Contract AC07-761D01570. 68p. 
NTIS, PC A04/MF A0O1. Order Number DE83002288. 

Design requirements, trade studies, design descriptions, con- 
ceptual designs, and cost estimates have been completed for the 
Fusion Engineering Device sector handling machine, movable ma- 
nipulator system, subcomponent handling machine, and limiter 
blade handling machine. This information will be used by the 
Fusion Engineering Design Center to begin to determine the cost 
and magnitude of the effort required to perform remote mainte- 
nance on the Fusion Engineering Device. The designs presented 
are by no means optimum, and the costs estimates are rough-order- 
of-magnitude. 


6607 (GSI—82-6) Studies on the feasibility of heavy-ion 
beams for inertial confinement fusion. (Geseilschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Apr 1982. 77p. NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE82751117. 

This annual report summarizes the scientific results of work 
carried out in 1981 in the framework of a feasibility study for iner- 
tial confinement fusion (ICF) with heavy ion beams. This program, 
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established in autumn 1979 and funded by the German Ministry for 
Science and Technology, is devoted in a first period until 1984 to 
the study of fundamental aspects of the field. Its principal aims are 
the investigation of key problems and the identification of critical 
issues of the heavy ion ICF concept in the fields of accelerator re- 
search, pellet physics, atomic physics, and reactor design. The re- 
search is carried out by about ten working groups at various 
German research centers and universities. In addition, together 
with a group of the University of Wisconsin a conceptual design 
study for a reactor plant (HIBALL) has been started in 1980 and 
was continued 1981. 


6608 (INIS-SU—110, pp G-4) INTOR poloidal field 
configuration. Vabishchevich, P.N.; Degtyarev, L.M.; Droz- 
dov, V.V. (AN SSSR, Moscow. Inst. Vysokikh Tempera- 
tur:; Bespoludennov, S.G.; Zakharov, L.E.; Pistunovich, 
V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1981. 
Dep. NTIS (US Sales Only). 

From 10. European conference on controlled fusion and 
plasma physics; Moscow, USSR (13 May 1981). 


6609 (IPP—1/193) Pellet injectors for JET. Andel- 
finger, C.; Buechl, K.; Lang, R.S.; Schilling, H.B.; Ulrich, 
M. (Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Sep 1981. 65p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE82750903. 

Pellet injection for the purpose of refuelling and diagnostic 
of fusicn experiments is considered for the parameters of JET. The 
feasibility of injectors for single pellets and for quasistationary re- 
fuelling is discussed. Model calculations on pellet ablation with JET 
parameters show the required pellet velocity (<= 2000 m/s) and 
size (<= 50 mm’). For single pellet injection a light gas gun, for 
refuelling a centrifuge accelerator is proposed. For the latter the 
mechanical stress problems are discussed. Control and data acquisi- 
tion systems are outlined. 


6610 (IPP—1/198) Self-limitation of impurity produc- 
tion by radiation cooling at the edge of a fusion plasma. Neu- 
hauser, J.; Lackner, K.; Wunderlich, R. (Max-Planck-Insti- 


tut fuer Plasmaphysik, Garching (Germany, F.R.)). Apr 
1982. 32p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82750875. 

The influence of radiation cooling at the edge of a fusion 
plasma on the plasma-wall interaction is numerically studied for pa- 
rameters typical of the ZEPHYR ignition experiment. Various 
transport and impurity influx models and different external heating 
methods are studied using the 1D tokamak transport code 
BALDUR developed at Princeton. The results demonstrate the 
self-consistent formation of a radiating boundary layer (photos- 
phere) for a wide range of parameters, limiting the impurity con- 
centration in the plasma to a tolerable value. While the plasma be- 
haviour is rather insensitive to model assumptions, the sputtering 
rate and the corresponding wall erosion depend on various param- 
eters. Methods for external control of the photosphere and - more 
important - of the wall erosion are also discussed. 


6611 (IPP—1/202) Vacuum vessel and limiter for 
ZEPHYR. Kotzlowski, H.; Kutsch, H.J.; Mast, K.F.; Ver- 
nickel, H. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.)). Apr 1982. 4lp. NTIS tus Sales Only), 
PC A03/MF AO1. Order Number DE82751102. 

Reprint of a ZEPHYR report no. 19 of July 1980. 

This report describes the design of the vacuum vessel and of 
the limiter for ZEPHYR. The vacuum vessel is a welded structure 
consisting of rigid sectors and bellows. The limiter is a large area 
toroidal limiter completely covering the inner side of the torus 
wall. It is subdivided into many small elements in order to allow 
for free thermal expansion and to reduce eddy current forces. 
Stress analysis of the vessel is presented as are considerations for 
plasma-surface interaction and for remote repair of vessel and limit- 
er. 
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6612 (iPP—1/203) ZEPHYR tritium system. Swan- 
siger, W.; Andelfinger, C.; Buchelt, E.; Fink, J.; Sandmann, 
W.; Stimmelmayr, A.; Wegmann, H.G.; Weichselgartner, H. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)). Apr 1982. 86p. NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE82751101. 

Reprint of a ZEPHYR rt no. 6a of July 1980. 

The ignition experiment ZEPHYR will need tritium as an es- 
sential component of the fuel. The ZEPHYR Tritium Systems are 
designed as to recycle the fuel directly at the experiment. An 
amount of tritium, which is significantly below the total through- 
put, for example 10° Ci will be stored in uranium getters and intro- 
duced into the torus by a specially designed injection system. The 
torus vacuum system operates with tritium-tight turbomolecular 
pumps and multi-stage roots pumps in order to extract and store the 
spent fuel in intermediate storage tanks at atmospheric pressure. A 
second high vacuum system, similar in design, serves as to evacuate 
the huge containments of the neutral injection system. The spent 
fuel will be purified and subsequently processed by an isotope sepa- 
ration system in which the species D2, DT and T2 will be recov- 
ered for further use. This isotope separation will be achieved by a 
preparative gaschromatographic process. All components of the tri- 
tium systems will be installed within gloveboxes which are located 
in a special tritium handling room. The atmospheres of the glove- 
boxes and of the tritium rooms are controlled by a tritium monitor 
system. In the case of a tritium release - during normal operation as 
well as during an accident - these atmospheres become processed 
by efficient tritium absorption systems. All ZEPHYR tritium han- 
dling systems are designed as to minimize the quantity of tritium 
released to the environment, so that the stringent German laws on 
radiological protection are satisfied. 


6613 (IPP—1/204) Remote handling in ZEPHYR. An- 
delfinger, C.; Lackner, E.; Ulrich, M.; Weber, G.; Schilling, 
H.B. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.)). Apr 1982. 3p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE83750122. 

Reprint of ZEPHYR-Report No. 11, May 1980. 

A conceptual design of the ZEPHYR building is described. 
The listed radiation data show that remote handling devices will be 
necessary in most areas of the building. For difficult repair and 
maintenance works it is intended to transfer complete units from 
the experimental hall to a hot cell which provides better working 
conditions. The necessary crane systems and other transport means 
are summarized as well as suitable commercially available manipu- 
lators and observation devices. The conept of automatic devices for 
cutting and welding and other operations inside the vacuum vessel 
and the belonging position control system is sketched. Guidelines 
for the design of passive components are set up in order to facilitate 
remote operation. 


6614 (IPP—1/205) Development of automatic facilities 
for ZEPHYR. Eder, O.; Lackner, E.; Pohl, F.; Schilling, 
H.B. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.)). Apr 1982. 10p. NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE83750121. 

Reprint of ZEPHYR-Report No. 37, May 1981. 

This concept of remotely controlled facilities for repair and 
maintenance tasks inside the ZEPHYR vacuum vessel uses a sup- 
porting structure to insert various types of mobile automatic de- 
vices are guided by an egg-shaped disc which is part of the sup- 
porting structure. Considerations of adapting the guiding disc to the 
vessel contour are included. 


6615 (IPP—1/207) Investigation of processes due to 
deuterium pellets impinging on a rigid wall. Thoener, M. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.); Karlsruhe Univ. (T.H.) (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau). Apr 1982. 53p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE83750123. 

Thesis. 

Pellets accelerated with a centrifuge - for refuelling thermo- 
nuclear plasmas - ought not to be noticeably deformed, let alone 
destroyed. This happens if the relative velocity between the pellet 
and the rotor catching it is too high. This report describes an appa- 
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ratus for determining the variation in shape of deuterium pellets as 
a function of the relative velocity. In this method the pellet, pro- 
duced by extrusion, is electromagnetically accelerated by means of 
metal carriers from which they are separated and shot at a station- 
ary, rigid wall. The impact of the pellet on the target is recorded in 
seven pictures by spark cinematography and the impact velocity is 
measured with light barriers. The critical impact velocity for cylin- 
drical deuterium pellets is found to be 48 m/s. Up to this relative 
velocity deuterium pellets retain their shape, irrespective of the di- 
rection of incidence. 


6616 (LA-UR—82-2891) Recent results from the Los 
Alamos CTX spheromak. Barnes, C.W.; Henins, I.; Hoida, 
H.W.; Jarboe, T.R.; Knox, S.O.; Linford, R.K.; Platts, 
D.A.; Sherwood, A.R. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 12p. (CONF- 
821059—3). NTIS, PC A02/MF A0Ol. Order Number 
DE83002068. 

From US/Japan workshop on compact toroids; Osaka, Japan 
(19 Oct 1982). 

Continued discharge cleaning, improved vacuum practices, 
and optimized plasma formation operation have resulted in the Los 
Alamos CTX spheromak experiment achieving 1 millisecond 
plasma lifetimes with average temperatures of 20 to 40 eV. Impuri- 
ty radiation power loss has been reduced significantly and the 
plasma behavior appears to be dominated by pressure-driven insta- 
bilities causing increased particle loss. The major advance in oper- 
ation has been the use of a constant, uniform background of 5 to 20 
mTorr of He filling the vacuum tank, flux conserver, and plasma 
source. This fill operation directly reduces the impurities generated 
in the plasma source, allows operation of the source at parameters 
resulting in fewer impurities, and provides a neutral source to main- 
tain the density for long lifetimes. In this paper we present data on 
the improved operation of CTX, and present evidence for its B-lim- 
ited operation. 


6617 (LA-UR—82-3126) Displacement cascades in po- 
lyatomic materials. Parkin, D.M.; Coulter, C.A. 
Alamos National Lab., NM (USA)). 1982. Contract W-7405- 
ENG-36. 13p. (CONF-821049—1). NTIS, PC A02/MF 
A01. Order Number DE83001987. 

From TMS/AIME fall meeting; St. Louis, MO, USA (24 
Oct 1982). 

Using a continuous-slowing-down, random amorphous mate- 
rial model, we have studied displacement cascades in a number of 
diatomic materials. This paper reviews a number of previous results 
that elucidate the effects of atomic mass, recoil energy, displace- 
ment energy, capture energy and material stoichiometry on the 
numbers of displacements in a cascade. The displacement cascade 
reveals a complex structure that is dependent on the type of irradia- 
tion and the material properties. Conclusions related to damage 
analysis for fusion reactors are given. 


6618 (LBL—14981) Vacuum-system design for a neu- 
tral-beam injection system. Tanabe, J. (Lawrence Berkeley 
Lab., CA (USA)). Sep 1982. Contract AC03-76SF00098. 
19p. (CONF-821111—9). NTIS, PC A02/MF AOl. Order 
Number DE83002562. 

From 29. national symposium on American Vacuum Society; 
Baltimore, MD, USA (16 Nov 1982). 

Portions of document are illegible. 

A conceptual design study of neutral beamlines to deliver up 
to 25 Mwatts of 160 keV neutral deuterium to the proposed West 
German tokamak, ZEPHYR, was performed at LBL. The study in- 
cluded predicted vacuum behavior of a neutral beamline module, 
proposed cryopanel design, and a suggested topology for the cryo- 
genic flow distribution systems. The structure will be insensitive to 
thermal shock and can withstand large pressure excursions. The 
distribution system is designed for forced flow cryogenic fluid de- 
livery in two circuits, each feeding three neutral beamlines in hy- 
draulic series. The requirements for balancing a large number of 
parallel circuits and for long transfer lines are thus avoided by this 
simple distribution system. although the plans for ZEPHYR con- 
struction were cancelled, the vacuum calculations, the cryopanel 
and distribution system design are relevant for the future design of 
neutral beamlines required for plasma heating of the next genera- 
tion of magnetic fusion devices. 
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6619 oe uae mie Fusion Rena & —— Annual 
report, period ending 1, 1981, (Oak 
aaa National Lab., TN EN (USA). Sep i at 1982” Contract W- 
7405-ENG-26. 349p. Al15/MF A011. Order 
Number DE83000218. 
Portions of document are illegible. 
Separate abstracts were prepared for 10 of the included sec- 
tions. (MOW) 


(ORNL—S5843, 1-32) EBT research and devel- 
pe Sep 1982. NTIS, A15/MF A0O1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

Investigations of the ELMO Bumpy Torus (EBT) magnetic 
confinement concept continued. Experiments on the EBT device, in 
both its initial (EBT-I) and scaled (EBT-S) configurations, Title 1 
design for the EBT Proof-of-Principle (EBT-P) device, and man- 
agement of gyrotron development comprised the major activities in 
this area. 


(ORNL—5843, 33-80) Tokamak experiments. 
Sep 1982. NTIS, PC A15 A0l. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The activities of the tokamak group during 1981 centered 
around two major efforts, the experimental program on the Impuri- 
ty Study Experiment (ISX-B) tokamak and the physics optimization 
studies for the design of an Advanced Toroidal Facility (ATF-1) to 
replace ISX-B in the mid-1980s. In both these areas, a close and ef- 
fective cooperation with the Plasma Theory Section has been cru- 
cial. The goals of the experimental program are primarily directed 
toward resolution of the physics and technology issues relevant to a 
tokamak-based Fusion Engineering Device (FED), with particular 
emphasis on what is currently the most important of the physics 
issues - high beta plasma operation. Using intense neutral beam in- 
jection, with a maximum total beam power P/sub b/ of 2.5 MW 
from two coinjectors, ISX-B has achieved volume-averaged beta 
<B> of ~ 2.5% and central beta B(0) of ~ 9%. However, at 
high beam power, the increase in <> is not linear with applied 
beam power. Recent ISX-B experiments have been aimed at under- 


(ORNL—5843, pp 173-190) Plasma technology. 
Sep 1982. NTIS, PC A15/MF A0O1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

Advanced positive ion sources are being developed to meet 
the multisecond, multimegawatt neutral beam heating requirements 


of several near-term and future confinement experiments. Indirectly 
heated LaMo cathodes that can emit 5 to 6 A.cm~? for several sec- 
onds have been developed and used in a 120-V, 1200-A, 35-s 
plasma generator. An ion source is being developed that incorpo- 
rates the indirectly heated LaMo cathodes; it is expected to pro- 
duce a 40-A, 80-keV, D* beam, a preprototype for the high energy 
pump beam to be used on the Mirror Fusion Test Facility upgrade 
(MFTF-B). The properties of triode and tetrode ion accelerators 
and the heat loading of accelerator and plasma compo- 
nents have been investigated experimentally. The design of ion ac- 
celerator electrodes is being studied theoretically, using a double 
plasma model, with the aim of reducing electrode loading. Direct 
energy recovery in injector systems is being studied theoretically 
and experimentally. A Calutron-based negative ion generator has 
produced a 50-mA.cm~?, 20-keV beam lasting for 5 s. The Medium 
Energy Test Facility (METF) west beam line was equipped with a 
rectangular neutralizer cell in order to test theoretical predictions 
of ion collection efficiency as a function of current density and re- 
tarding electric field orientation. 


6623 (ORNL—5843, pp 191-206) Superconducting 
magnet development. Sep 1982. NTIS, PC A15/MF A0O1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

Construction of the LCTF proceeded with major procure- 
ments of cryogenic equipment and power supplies and installation 
of a liquid-nitrogen-cooled cold wall, piping, electrical buswork, 
and platforms. Project cost and completion milestones did not re- 
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quire change. Work by the Magnetics and Superconductivity (M & 
S) Section included notable progress in four areas: research and de- 
velopment (R & D) activities in support of the LCP, two 12-T coil 
projects, advanced conductor development, and development of 
toroidal field (TF) coils for the ELMO Bumpy Torus Proof-of- 
Principle (EBT-P) Project. A 12-T facility magnet, the Coil Wind- 
ing Test Experiment (CWTX), was successfully placed in service. 


6624 (ORNL—5843, pp 207-219) Advanced system 
studies. Sep 1982. NTIS, PC A15/MF AO1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The Magnetic Fusion Energy Engineering Act of 1980 calls 
for the operation of a Fusion Engineering Device (FED) in the 
1990s. It is the intent of the Act that the FED, in combination with 
other test facilities, will establish the engineering feasibility of mag- 
netic fusion. Advanced system studies at ORNL include work sup- 
porting the design of the FED and the International Tokamak Re- 
actor (INTOR) study and development of a Generic Environmental 
Impact Statement (GEIS) for fusion, as required by the National 
Environmental Policy Act of 1969 (NEPA). During 1981, the 
Fusion Engineering Design Center (FEDC) developed a baseline 
design for the FED that provides a basis from which a full concep- 
tual design effort can proceed. The Fusion Environmental Assess- 
ment Program made significant progress in developing a technical 
basis document for the GEIS. These efforts are described in detail. 


6625 (ORNL—5843, pp 221-263) Radiation materials 
testing. Jul 1982. NTIS, PC A15/MF AOI1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The objective of the Fusion Materials Program at ORNL is 
to develop materials for service in high fluence regions of near- 
term reactors, such as the Fusion Engineering Device (FED), and 
long-term commercial fusion reactors. The 14-MeV neutrons pro- 
duced in these reactors result in unique irradiation damage because 
of the high defect generation rate and the simultaneous production 
of high concentrations of helium and hydrogen. Although no fusion 
test reactor exists, the effects of combined displacement damage 
plus helium can be studied in mixed-spectrum fission reactors for 
alloys containing nickel (e.g., the austenitic stainless steels). Exten- 
sive test programs are under way on the prime candidate alloy 
(PCA), austenitic stainless steel, and on ferritic steels for use in 
FED. Results on swelling and on changes in mechanical properties 
are carefully evaluated and then made available to the design com- 
munity via the Materials Handbook for Fusion Energy Systems. 
Long-range-ordered (LRO) alloys and vanadium alloys are being 
investigated for the longer term. 


6626 (ORNL—5843, pp 265-271) Neutron transport. 
Jul 1982. NTIS, PC A15/MF AO1. 

In Fusion Energy Division. Annual progress report, period 
ending December 31, 1981. 

The neutron transport program includes both experimental 
and analytic phases. The experimental program is designed to pro- 
vide (1) data necessary for verifying the analytic methods and (2) 
cross-section data used at ORNL and throughout the United States 
for fusion reactor neutronics design calculations. Experiments are 
being carried out to determine the neutron transport in typical 
fusion reactor shield materials and configurations and to determine 
the effects of penetrations in these shields. The analytic program 
supports the design of the integral experiments and compares calcu- 
lated data with data obtained experimentally. Neutronics calcula- 
tions were also carried out in support of the Engineering Test Fa- 
cility (ETF) design. Finally, the Radiation Shielding Information 
Center (RSIC) has continued to supply a broad range of services to 
the fusion energy research community. 


6627 (ORNL/Sub—81-21099/1-01) Elmo Bumpy Torus 
proof of principle. Phase II - title 1 report. Volume I. Device 
summary. Haas, D.W. (McDonnell Douglas Astronautics 
Co., St. Louis, MO (USA)). Feb 1982. Contract W-7405- 
ENG-26. 60p. NTIS, PC A04/MF AOl1. Order Number 
DE83001326. 

This document presents a summary of the EBT-P Prelimi- 
nary Design (Title I) effort. The work was performed, under the 
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direction of ORNL, for the Department of Energy by MDAC-St. 
Louis. Major subcontractors assisting MDAC included General 
Dynamics for the magnet system, Gilbert Associates for the device 
utilities and facility architecture and engineering, and Lockheed - 
Oak Ridge for engineering support services. The Title I period of 
performance was from 1 October 1980 to 1 March 1982. 


6628 (ORNL/Sub—81-21099/1-02) Elmo Bumpy Torus 
proof of principle, Phase II: Title 1 report. Volume II. Toroi- 
dal vessel. (McDonnell Douglas Corp., St. Louis, MO 
(USA)). 26 Feb 1982. Contract W-7405-ENG-26. 133p. 
NTIS, PC A07/MF AO1. Order Number DE83001505. 

Portions of document are illegible. 

The Toroidal Vessel provides the vacuum enclosure for con- 
taining the high temperature steady state plasma. In addition, the 
Toroidal Vessel must provide several viewing ports for plasma 
diagnostics, vacuum pumping ports for both high vacuum and 
roughing vacuum, feed-through ports for ECRH waveguides, limit- 
er feed throughs for cooling and supporting the limiters, and ports 
for ion gages. The vessel must operate in an intense environment 
comprised of x-rays, microwaves, magnetic fields and plasma heat 
loads as well as the atmosphere pressure and gravity loads and the 
internal thermal stress loads due to heating and cooling of the 
torus. A key issue addressed was the choice of vacuum vessel seal 
and wall materials. In addition, during the course of the study, 
ORNL requested that horsecollar diagnostic ports be incorporated 
in the design. A comprehensive trade study was performed consid- 
ering the vessel material issues in concert with the impact of the 
horsecollar port design. A change in baseline from an aluminum 
vessel with elastomer seals and circular diagnostic ports to austeni- 
tic stainless steel vessel with metal seals and horsecollar ports was 
agreed upon by both MDAC and ORNL towards the end of Title 
‘. 


6629 (ORNL/Sub—81-21099/1-05) Elmo Bumpy Torus 
proof of principle, Phase II: Title 1 report. Volume V. 
Vacuum-pumping system. Preliminary design report. (Mc- 
Donnell Douglas Astronautics Co., St. Louis, MO (USA)). 
26 Feb 1982. Contract W-7405-ENG-26. 25lp. NTIS, PC 
A12/MF AO1. Order Number DE83001504. 

Portions of document are illegible. 

This report summarizes Title I Preliminary Design of the 
EBT-P Vacuum Pumping System. The Vacuum Pumping System 
has been designed by the McDonnell Douglas Astronautics Co. - 
St. Louis (MDAC). It includes the necessary vacuum pumps and 
vacuum valves to evacuate the torus, the Mirror Coil Dewars (MC 
Dewars), and the Gyrotron Magnet Dewars. The pumping ducts, 
manifolds, and microwave protection system are also included. A 
summary of the function of each subsystem and a description of its 
principle components is provided below. The analyses performed 
during the system design are also identified. 


6630 (ORNL/Sub—81-21099-1-06) Elmo Bumpy Torus 
proof of principle, Phase II: Title 1 report. Volume VI. In- 
strumentation and control. Schmitt, R.J. (McDonnell Doug- 
las Astronautics Co., St. Louis, MO (USA)). 26 Feb 1982. 
Contract W-7405-ENG-26. 444p. NTIS, PC A19/MF AOl1. 
Order Number DE83001823. 

Portions of document are illegible. 

This document gives design criteria and descriptions of the 
instrumentation and controls. The interfaces between all the various 
systems are detailed. (MOW) 


6631 (ORNL/Sub—81-21099/1-08) Elmo Bumpy Torus 
proof of principle, Phase II: Title 1 report. Volume VIII. 
Device utilities. Erickson, D.T. (McDonnell Douglas Astro- 
nautics Co., St. Louis, MO (USA)). 26 Feb 1982. Contract 
W-7405-ENG-26. 214p. NTIS, PC Al0/MF AOl. Order 
Number DE83001872. 

Portions of document are illegible. 

This report describes the activities conducted during the 
Preliminary Design Period for the Device Utilities Systems. All 
GAI preliminary specifications, drawings, and reports (listed in 
Section 4.0) have been transmitted to ORNL for review and ap- 
proval. Device Utility Systems Descriptions are also presented in 
Section 4.0. The GAI Device Enclosure Gamma Radiation Analy- 
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sis is presented in Appendix B. Pending design criteria revisions are 
described in Section 6.0. A type B Change Notice Request (CNR) 
has been transmitted to GAI. The Type B CNR authorizes cost and 
schedule assessment for each revision identified. Formal 

Design Changes (PDC’s) will be provided to ORNL when this data 
is available. 


6632 (ORNL/TM—8452) Oak Ridge beam-analysis 
system. Stewart, C.R.; Oo W.K.; Maddox, L.B. 
(Oak Ridge National Lab (USA)). Nov 1982. Contract 
W-7405-ENG-26. 20p. NTIS, PC A02/MF AOl. Order 
Number DE83002587. 

The Fusion Energy Division (FED) at Oak Ridge National 
Laboratory (ORNL) has as one of its projects the design and devel- 
opment of powerful neutral beam lines for heating the plasma in 
fusion reactors. The data acquisition and analysis system for the 
neutral beam test stands monitors source performance, beam char- 
acteristics, and power deposition profiles to determine if a beam 
line is operating according to its design specifications. The speed of 
the computer system is utilized to provide near real-time analysis of 
experimental data. In addition, the data acquisition systems are 
linked to the FED PDP-10 timesharing computer, where data may 
be permanently stored and/or further analyzed. 


6633 (ORNL/TM—8505) Dose rates from induced ac- 
tivity in the Elmo Bumpy Torus proof-of-principle device. 
Alsmiller, R.G. Jr.; Santoro, R.T.; Barish, J.; Barnes, J.M. 
(Oak Ridge National Lab., TN (USA)). Oct 1982. Contract 
W-7405-ENG-26. 19p. NTIS, PC A02/MF AOl. Order 
Number DE83002584. 

Calculated results of the dose rates from induced activity in 
the enclosure of the Elmo Bumpy Torus proof-of-principle device 
(EBT-P) are presented. A cylindrical model of EBT-P is used. 
EBT-P will have a hydrogen plasma and thus the plasma will not 
produce neutrons, but substantial numbers of photoneutrons will be 
produced and it is the induced activity from these photoneutrons 
that is considered. The activation dose rates are presented for a va- 
riety of operating times and times after shutdown. 


6634 (PPPL—1947) Diffusion of hydrogen and deuter- 
ium in Zr-Al, Knize, R.J.; Cecchi, J.L. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1982. Contract AC02- 
76CH03073. 9p. NTIS, PC A02/MF A0Ol. Order Number 
DE83002214. 

Optimization of getter performance necessitates a detailed 
understanding of the getter operation for a variety of experimental 
parameters, including pressure, temperature, getter mass, and getter 
thickness. For pumping at low pressures or during slow desorption, 
the getter operation will be dependent primarily on surface kinetics, 
which have been described previously. During pumping at higher 
pressures or during rapid desorption, bulk diffusion may play an im- 
portant role. In this paper we present the first measurements of the 
diffusivities of hydrogen (D/sub H/) and deuterium (D/sub D/) in 
Zr-Al as determined from detailed analysis of desorption. 


(UCRL—88291) Design and implementation of a 


. (Lawrence Livermore National Lab., CA 

i "1982. Contract W-7405-ENG-48. 3lp. (CONF- 

821012—2). NTIS (US Sales Only). Order Number 
DE83001475. 

From Institute for management sciences/Operations Re- 
search Society of America joint meeting; San Diego, CA, USA (25 
Oct 1982). 

The Nova project is a 185 million dollar DOE funded 
project to build an experimental facility to demonstrate the thermo- 
nuclear ignition of laser fusion targets. This paper describes the 
design and implementation considerations for the project’s comput- 
erized performance measurement financial planning and tracking 
system and critiques its actual operation. 


6636 Analytic bumpy torus equilibrium. Hazeltine, 
R.D.; Catto, P.J. (Science Applications, Inc., Plasma Re- 
search Institute, Boulder, Colorado 80302). Physics of Fluids; 
25: No. 11, 2022-2027(Nov 1982). Contract AC03- 
76ET53057. 
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The equilibrium magnetic field of a bumpy torus confine- 
ment system is analyzed by expansion in the inverse aspect ratio. 
Decomposition of the plasma volume into low-beta and hi 
regions permits the derivation of relatively explicit formulas, which 
should be useful in bumpy torus transport and stability studies. In 
the low-beta regions, which typically occupy most of the plasma 
volume, the magnetic field is computed through first order in the 
inverse aspect ratio, including plasma pressure correction terms. 
The high-beta region is treated in a scalar pressure, thin-ring ap- 
proximation, without toroidal corrections; connection formulas for 
the change in flux-surface geometry across the high-beta annulus 
are obtained, together with an expression for the field inside the an- 
nulus. The analysis of both regions is completely general with re- 
spect to bump amplitude and bump shape. 


Plasma sweeper to control lower-hybrid wave cou- 
pling. Motley, R-W; ant nf gc Laboratory, 
Princeton University, Princeton, New Jersey 08544). Physics 
of Fluids; 25: No. 11, 2107-2109(Nov 1982). Contract AC02- 
76CHO03073. 

Experimental tests of an E x B plasma sweeper, designed to 
control the plasma density near the mouth of a phased waveguide 
array, are described. 


6638 Internal heat deposition in laser highly accelerated 
targets. Ripin, B.H.; McLean, E.A.; Stamper, J.A. (Naval 
Research Laboratory, Washington, D.C. 20375), Physics of 
Fluids; 25: No. 11, 2128-2131(Nov 1982). 

A novel method is described from which estimates of the in- 
ternal pressure or temperature of highly accelerated material can be 
made. The technique utilizes the relationship of the initial free ex- 
pansion properties of a fluid boundary to internal pressure. The 
technique is applied to Nd-laser ablatively accelerated targets; the 
results compare well with target rear surface temperature meas- 
urements using time-resolved optical pyrometry. 


Calculated neutron and gamma-ray energy spectra 
from 14-MeV neutrons streaming through an iron duct com 
parison with experiment. Santoro, R.T.; Alsmiller, R.G. Jr.; 
Barnes, J.M.; G.T.; Tang, J.S. (Oak Ridge Natl 
Lab, TN, USA). Nuclear Science and Engineering; 80: No. 4, 
586-602(Apr 1982). 

To be confident of radiation calculations of neu- 
trons and gamma rays streaming through the ducts and other pene- 
trations in the blanket shield assembly of a fusion reactor, it is nec- 
essary to have experimental data against which the results of calcu- 
lations may be compared. Integral experiments that measure the 
streaming of /approximately equals/14-Mev neutrons through a 
0.30-m-diam iron duct (length-to-diameter ratio /approximately 
equals/3) imbedded in a concrete shield have been carried out at 
the Oak Ridge National Laboratory. Calculated and measured neu- 
tron and gamma-ray energy spectra are compared at 16 detector lo- 
cations on and off the cylindrical axis of the duct. Refs. 


Electron impact ionization of lithium. Yo 
SM. (NBS, Washington, DC, USA). Journal of Researc of 
the National Bureau of Standards (United States); 87: No. 1, 
49-51(Jan-Feb 1982). 

The electron impact ionization cross section of the neutral 
lithium atom has been calculated in a distorted wave exchange ap- 
proximation. The total cross section is in good agreement with 
available experimental data at incident electron energies above 10 
ev. Analytic fits are provided for the 1s and 2s subshell partial 
cross sections. 14 refs. 


Image analysis technique: a theoretical explana- 
tion. Trussell, H.J. (Los Alamos Scientific Lab., NM). Ap- 
plied Optics; 19: No. 21, 3587(1 Nov 1980). 

This letter gives a theroetical justification for the method 
presented for detecting eccentricities in laser fusion targets. The 
problem is to detect nonconcentricites (eccentricities) of the inner 
and outer walls of the microspheres (called Type I defects). An al- 
gorithm for the detection is described. 
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6642 KrF laser-triggered SF; spark gap for low jitter 
timing. Rapoport, W.R.; Goldhar, J.; Murray, J.R. (Law- 
rence Livermore Lab., CA). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Plasma Science; 
PS-8: No. 3, 167-170(Sep 1980). Contract W-7405-ENG-48. 

KrF laser-triggered spark gaps exploit the high dc-dielectric 
strength and low ultraviolet (UV) breakdown threshold of SFe gas. 
Detailed measurements using a dc-charged pulser demonstrate sub- 
nanosecond jitter for switching a 0.5cm gap operated at 80 kV with 
7 mJ in 20 ns of 248-nm KrF radiation.A 200-kV pulse-charged 0.7- 
cm gap gives similar performance. 


6643 Inertial confinement fusion. Maniscalco, J.A. 
(TRW, Inc., Redondo Beach, CA). pp 33-60 of Annual 
review of energy. Vol. 5. Hollander, J.M.; Simmons, M.K.; 
Wood, D.O. Palo Alto, CA; Annual Reviews, Inc. (1980). 

The progress in inertial confinement fusion experiments and 
driver development is reviewed with emphasis on the performance 
of the basic elements required in power production and various 
other commercial and military applications. A specific reactor 
design concept is used as an example to provide an assessment of 
the social and economic costs associated with inertial fusion elec- 
tricity production. 


6644 Symposium on Engineering Problems of FUSion 
Research, 8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4. McGregor, C.K.; 
Batzer, T.H. Piscataway, NJ; Institute of Electrical and 
Electronics Engineers, Inc. (1979). vp. (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The symposium focused on structural and analytical magnet 
design, magnet design in conventional coils, beam development, su- 
perconductors, power supplies, fusion reactor engineering, vacuum 
systems, ion source development, and neutral beam heating. Papers 
were presented on a survey of the U.S. Magnetic Fusion Program, 
computer graphics for finite element analysis of the PDX tokamak, 
special eddy-current theory for the tokamak fusion reactor, TFTR 
TF coil support restraint structure, the U.S. neutral beam develop- 
ment program, stationary ion source constructing, and critical cur- 
rent-bend strain relationships in composite NbsSn superconducting 
wires. 


6645 Survey of the U.S. magnetic fusion program. 
Kintner, E.E. (U.S. Department of Energy, Office of 
Energy Research, Washington, DC). pp 1-7 of Symposium 
on Engineering Problems of Fusion Research. Vol. 1. 
McGregor, C.K.; Batzer, T.H. Piscataway, NJ; Institute of 
Electrical and Electronics Engineers, Inc. (1979). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The development of fusion technology in the United States 
is reviewed with reference to the confinement of plasmas, heating 
of plasmas, impurities in plasmas, diagnostics for plasmas, and mag- 
netics for fusion power. Other problems discussed include: materials 
for fusion power, plasma engineering, environmental and safety as- 
pects of fusion, and, finally, the maintainability of fusion plants. 


6646 Near term engineering challenges in inertial con- 
finement fusion. Rossi, C.E. (U.S. Department of Energy, 
Washington, DC). pp 8-12 of Symposium on Engineering 
Problems of Fusion Research. Vol. 1. McGregor, C.K.; 
Betzer, T.H. Piscataway, NJ; Institute of Electrical and 
Electronics Engineers (1979). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Engineering issues associated with inertial confinement 
fusion are discussed with emphasis on the near-term engineering re- 
quirements and recent progress. Specific requirements for commer- 
cial power applications include: the development of an efficient 
driver capable of repetitive operation between 1 and 10 Hz, design 
and qualification testing of a reactor chamber and energy delivery 
system, and the development of tritium recovery and handling tech- 
niques, pellet injection and tracking system, and inexpensive auto- 
mated techniques for pellet fabrication. 
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6647 Engineering challenges in the tokamak program. 
Montgomery, D.B. (MIT, Cambridge, MA). pp 13-17 of 
Symposium on Engineering Problems of Fusion Research. 
Vol. 1. McGregor, C.K.; Betzer, T.H. Piscataway, NJ; In- 
stitute of Electrical and Electronics Engineers (1979). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The challenge posed by tokamak is discussed in the context 
of the Engineering Test Facility, noting the complexity, scale, and 
uncertainty of the undertaking. With regard to uncertainty, it is 
noted that there are unresolved physics issues relating to confine- 
ment, heating, and control. With regard to scale, it is pointed out 
that challenges are being met for both conventional and supercon- 
ducting coils. Considerations of scale are such that favor will be 
given to those construction techniques that are most amenable to 
pre-construction of components and simplified field assembly. Com- 
plexity arises from the fact that the requirements imposed on fusion 
systems are sometimes conflicting. In addition, the components of a 
system may be highly interrelated or else located in inaccessible 
places. The importance to the U.S. of the experience with fusion 
systems gained in other countries is stressed. 


6648 Overview of international fusion technology pro- 
grams, Coffman, F.E.; Baublitz, J.E.; Beard, D.S.; Cohen, 
M.M.; Dalder, E.N.C.; Finfgeld, C.R.; Haas, G.M.; Head, 
C.R.; Murphy, M.R.; Nardella, G.R. (U.S. Department of 
Energy, Office of Fusion Energy, Washington, DC). pp 18- 
35 of Symposium on Engineering Problems of Fusion Re- 
search. Vol. 1. McGregor, C.K.; Betzer, T.H. Piscataway, 
NJ; Institute of Electrical and Electronics Engineers (1979). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

World fusion technology programs, as well as current prog- 
ress and future plans for the U.S., are discussed. Regarding concep- 
tual design, the international INTOR tokamak study, the Garching 
Ignition Test Reactor Study, the U.S. Engineering Test Facility 
conceptual design, the Argonne National Laboratory Commercial 
Tokamak Study, mirror conceptual designs, and alternate concepts 
and applications studies are summarized. With regard to magnetics, 
progress to date in the large coil program and pulsed coil program 
is summarized. In the area of plasma heating and fueling and ex- 
haust, work on a new positive ion source research and development 
program at Lawrence Berkeley Laboratory and Oak Ridge Nation- 
al Laboratory is described, as is negative ion work. Tradeoff con- 
siderations for radio-frequency heating alternatives are made, and a 
new 60-100 GHz electron cyclotron heating research and develop- 
ment program is discussed. Progress and plans for solid hydrogen 
pellet injector development are analyzed, as are plans for a divertor 
technology initiative. A brief review of the U.S. alternate applica- 
tions and environment and safety program is included. 
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6649 (CONF-810813—17) Symposium on the 50th anni- 
versary of the discovery of deuterium: divisions of history of 
chemistry, geochemistry, nuclear and physical chemistry. Bi- 
geleisen, J. (State Univ. of New York, Albany (USA). Re- 
search Foundation). 1981. Contract AC02-79ER10346. 9p. 
NTIS, PC A02/MF AO1. Order Number DE83000479. 

From National American Chemical Society summer meeting; 
New York, NY, USA (23 Aug 1981). 

In tribute to Harold Urey, the author cites Urey’s accom- 
plishments as a scientist and public servant and gives insight of the 
man. Some of his accomplishments in science are: discovered deu- 
terium for which he received the Nobel prize in 1934; worked with 
Rittenberg and Greiff on the theory and calculation of the differ- 
ences in the thermodynamic properties of isotopic compounds; with 
Thode, Hutchison and others, separated the isotopes of the light 
elements by chemical methods on a laboratory scale; during World 
War II headed the Substitute Alloy Materials Laboratories of Co- 
lumbia University where his group developed industrial scale proc- 
esses for the separation of 7H, '°B, and **°U; with his associates 
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developed the *O paleotemperature scale; made fundamental con- 
tributions to a widely accepted theory of the origin of the earth. 
(ATT) 


6650 (CONF-820503—7) What to look for in state-of- 
the-art word-p Briles, S.M. (Institute of 
Gas Technology, Chicago, IL (USA)). 1982. 24p. Inst. of 
ya 3424 South State St., IIT Center, Chicago, IL 

From Society for Technical Communication conference; 
Boston, MA, USA (5 May 1982). 

To accurately determine what word processing equipment 
meets their organization’s needs, those who are planning to either 
upgrade their current word processing system or acquire their first 
system need a thorough understanding of the capabilities of state- 
of-the-art word processing equipment. This article discusses what 
those seeking such equipment should look for in both the equip- 
ment and the organization that sells and supports it. 


6651 (NP—2903416) Argentine Atomic Energy Commis- 
sion 1979 annual report. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina)). 1980. 45p. (In Span- 
ish). NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE82903416. 

Portions of document are illegible. 

Information is given on the current and projected operations 
of energy programs in Argentina, including radioisotope and radi- 
ation studies, nuclear technology, research and development, radio- 
logical protection, and nuclear safety. Statistical data on the con- 
sumption and production of radioactive materials are also given. 11 
figures, 6 tables. 


6652 (UCID—19563) Computer Program Newsletter 
No. 7. Magnuson, W.G. Jr. (Lawrence Livermore National 
Lab., CA (USA)). Sep 1982. Contract W-7405-ENG-48. 
5ip. NTIS, PC A04/MF A0O1. Order Number DE83001845. 

This issue of the Computer Program Newsletter updates an 
earlier newsletter (Number 2, September 1979) and focuses on elec- 
trical network analysis computer programs. In particular, five net- 
work analysis programs (SCEPTRE, SPICE2, NET2, CALAHAN, 
and EMTP) will be described. The objective of this newsletter will 
be to provide a very brief description of the input syntax and se- 
mantics for each program, highlight their strong and weak points, 
illustrate how the programs are run at Lawrence Livermore Na- 
tional Laboratory using the Octopus computer network, and pres- 
ent examples of input for each of the programs to illustrate some of 
the features of each program. In a sense, this newsletter can be used 
as a quick reference guide to the programs. 


6653 Designing a training program for a technical edit- 
ing department. Briles, S.M. Chicago, IL; Institute of Gas 
Technology (1982). Sp. (CONF- 820503—8). 

From Society for Technical Communication conference; 
Boston, MA, USA (5 May 1982). 

In designing a training program for a technical editing de- 
partment, the training designer ought to take into consideration the 
knowledge and skills necessary for the various jobs within the de- 
partment and the knowledge and skills of typical new department 
employees. The training designer could then use this information to 
determine (a) what should be taught to almost all new employees, 
(b) what should be taught to new employees without any practical 
experience, (c) what should be taught only to those with special 
jobs, and (d) what even newly hired experienced editors or writers 
may need to brush up on. The training designer's next step would 
be to develop appropriate lessons and present them in a systematic 
way that (a) first teaches all new employees the knowledge and 
skills they need to learn so that experienced technical editors can 
begin actual work assignments relatively quickly and (b) allows the 
trainer with several. new employees to train at once to give these 
employees at least the first part of their training as a group rather 
than individually. The inexperienced new staff members would re- 
ceive additional lessons, which should be designed so that specific 
lessons can be assigned to new, experienced technical editors exhib- 
iting any weaknesses. The paper discusses how to develop such a 
program, suggests subjects for specific lessons and sources of infor- 
mation for lesson subjects, and suggests how the trainer should 
handle the lessons. 
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REFER ALSO TO CITATION(S) 4098, 5713, 5733, 6018, 6491, 6514, 6685 


6654 (AERE-M—3185) oe - 2 ae oe 
gram for analysis of 
(UKAEA Atomic ae Research Establishment, 
well. Chemistry Div.). Jan 1982. 43p. NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE82702934. 
GAMANAL is a program primarily designed for the analy- 
sis of data obtained from multichannel analysers used with Ge(Li) 
and Si(Li) detectors. Details of the program operation using either 
punched cards or the HUW system are given, together with the de- 
scription of macros used to simplify the input of data. In addition to 
selection of printed output, graphical output is available and 
punched cards may be requested for subsequent decay curve analy- 
sis by the program EVAM2, which is also described. 


6655 (AERE-R—10410) Evaluation of a computer aided 
X-ray fluorographic system: Part II - image processing. 
Burch, S.F.; Cocking, S.J. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Materials Physics Div.). Dec 
1981. 9p. NTIS ee Sales Only), PC A02/MF A01. Order 
Number DE8270294 

Secretaries alta 
phic system has been digitally processed with an I?S model 70E 
image processor, controlled by a PDP 11/60 minicomputer. The 
image processor allowed valuable processing for detection of de- 
fects in cast components to be carried out at television frame rates. 
Summation of TV frames was used to reduce noise, and hence im- 
prove the thickness sensitivity of the system. A displaced differenc- 
ing technique and interactive contrast enhancement were then used 
to improve the reliability of inspection by removing spurious blem- 
ishes and interference lines, while simultaneously enhancing the 
visibility of real defects. The times required for these operations are 
given, and the benefits provided for X-ray fluorography are illus- 
trated by the results from inspection of aero engine castings. 


6656 (CONF-821076—1) Automatic data editing: a brief 
introduction. Liepins, G.E. (Oak Ridge National Lab., TN 
(USA)). 1982. ‘Contant W-7405-ENG-26. 7p. NTIS, PC 
A02/MF AO1. Order Number DE83001938. 

From Southeastern TIMS meeting; Myrtle Beach, SC, USA 
(7 Oct 1982). 

This paper briefly discusses the automatic data editing proc- 
ess: (1) check the data records for consistency, (2) analyze the in- 
consistent records to determine the inconsistent variables. It is 
stated that the application of automatic data editing is broad, and 
two specific examples are cited. One example, that of a vehicle 
maintenance data base is used to illustrate the process. 


6657 (CONF-8110100—3) Publication-quality 
graphics. Slabbekorn, M.H.; Johnston, R.B. Jr. (Oak 
National Lab., TN (USA)). 1981. Contract W-7405-E) 
26. 7p. NTIS, PC A02/MF A0Ol. Order Number 
DE83001927. 

From Practical conference on communication; Knoxville, 
TN, USA (23 Oct 1981). 

A user-friendly graphic software package is being used at 
Oak Ridge National Laboratory to produce publication-quality 
computer graphics. Close interaction between the graphic designer 
and computer programmer have helped to create a highly flexible 
computer graphics system. The programmer-oriented environment 
of computer graphics has been modified to allow the graphic de- 
signer freedom to exercise his expertise with lines, form, typog- 
raphy, and color. The resultant product rivals or surpasses that 
work previously done by hand. This presentation of computer-gen- 
erated graphs, charts, diagrams, and line drawings clearly demon- 
strates the latitude and versatility of the software when directed by 
a graphic designer. 
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6658 (FERMILAB/TM—1131) Contemporary data 
communications and local networking principles. Chartrand, 
G.A. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Aug 1982. Contract AC02-76CH03000. 27p. 
(CONF-820889—1). NTIS, PC A03/MF A0Ol. Order 
Number DE83000619. 

From 7. international Nathigali summer college on physics 
and contemporary needs; Islamabad, Pakistan (15 Aug 1982). 

Portions of document are illegible. 

This paper serves as a primer on computer networking for 
those who wish to pursue specific areas of interest. (GHT) 


6659 (HMI-B—352) Applicability of the X.25 protocol 
and the message-link transport protocol in subject-time data 
processing. Henckel, L. (Hahn-Meitner-Institut fuer Kern- 
forschung Berlin G.m.b.H. (Germany, F.R.)). Jun 1981. 
183p. (In German). NTIS (US Sales Only), PC A09/MF 
AO1. Order Number DE82902838. 

Portions of document are illegible. 

A description is given of the X.25 protocol, physical, data- 
link, and network as well as message link transport protocol levels 
as applied to the open system interconnection reference model. In- 
terface transition diagrams for various program components are il- 
lustrated. 30 references, 27 figures. 


6660 (INFN/TC—82/5) Multi-parametric data acquisi- 
tion system with DC11-C interface towards PDP 11/34. 
Tempesta, P.; Valentini, A. (Istituto Nazionale di Fisica Nu- 
cleare, Frascati (Italy). Lab. Nazionale di Frascati). 19 Apr 
1982. 10p. (In Italian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE82906300. 

Portions of document are illegible. 

A description is given of two data acquisition systems oper- 
ating on four parameters as developed at the Bari Nuclear Physics 
Group. Diagrams illustrating the block circuitry of the system are 
presented. 8 figures, 1 table. 


6661 (LA—9507-MS) Computer-aided image registra- 
tion. Cox, C.W. (Los Alamos National Lab., NM (USA)). 
Sep 1982. Contract W-7405-ENG-36. 13p. NTIS, PC A02/ 
MF AO1. Order Number DE83002300. 

In this report we describe a method that uses cross correla- 
tion to pinpoint the locations of similar instances of an image. Our 
first goal was simply to find a reliable method of making fine ad- 
justments to our operator's estimates of the centerpoint locations. 
Our second goal was to develop an intelligent program that could 
find the centerpoints without requiring any initial human estimates. 


6662 (LA-UR—82-2640) Deriving metrics for relating 
complexity measures to software maintenance costs. Brice, 
L.; Connell, J.; Taylor, J. (Los Alamos National Lab., NM 
(USA)). 1982. Contract W-7405-ENG-36. 9p. (CONF- 
821202—3). NTIS, PC A02/MF AOl. Order Number 
DE83000672. 

From 13. Computer Measurement Group conference; San 
Diego, CA, USA (14 Dec 1982). 

Managers of software maintenance functions know that 
maintenance costs often increase with the age of software, and that 
maintenance costs are frequently proportional to software complex- 
ity. When the service to expense ratio degrades, sometimes a re- 
write of the software results in a payoff. This research is a case 
study, presenting factors which contributed to the expense of one 
maintenance function. A descriptive model was used. It is suggest- 
ed how the descriptive model could be a building block toward the 
derivation of a predictive model. A predictive model could be used 
in the preparation of a breakeven/payoff analysis, justifying the ex- 
pense of rewriting existing software to contain minimum complex- 
ity by incorporating modern techniques. 


6663 (LA-UR—82-2651) Benchmarking your bench- 
marks; a user's perspective. Brice, R. (Los Alamos National 
Lab., NM (USA)). 1982. Contract W-7405-ENG-36. 6p. 
(CONF-821202—4). NTIS, PC A02/MF AOl. Order 
Number DE83000648. 

From 13. Computer Measurement Group conference; San 
Diego, CA, USA (14 Dec 1982). 
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This paper is intended for anyone faced with the responsibil- 
ity for computer hardware or software selection. The content is 
biased toward administrative considerations, although some techni- 
cal issues are presented. The basic goal is to promote a role for 
benchmarking in the computer acquisition process that is signifi- 
cantly broader than that commonly employed. We attempt to do 
this by showing how a thorough benchmarking effort (in the usual 
sense) did not provide sufficient information to accurately predict 
user satisfaction and productivity. We describe other measures of a 
system’s properties that should be included in benchmarking. 


6664 (LA-UR—82-2856) Dimension of chaotic attrac- 
tors. Farmer, J.D.; Ott, E.; Yorke, J.A. (Maryland Univ., 
College Park (USA)). Sep 1982. Contract W-7405-ENG-36. 
. (CONF-8205121—6). NTIS, PC A03/MF AOl1. Order 

Number DE83001939. 

From CNLS order in Chaos conference; Los Alamos, NM, 
USA (24 May 1982). 

Portions of document are illegible. 

Dimension is perhaps the most basic property of an attrac- 
tor. In this paper we discuss a variety of different definitions of di- 
mension, compute their values for a typical example, and review 
previous work on the dimension of chaotic attractors. The relevant 
definitions of dimension are of two general types, those that depend 
only on metric properties, and those that depend on probabilistic 
properties (that is, they depend on the frequency with which a typi- 
cal trajectory visits different regions of the attractor). Both our ex- 
ample and the previous work that we review support the conclu- 
sion that all of the probabilistic dimensions take on the same value, 
which we call the dimension of the natural measure, and all of the 
metric dimensions take on a common value, which we call the frac- 
tal dimension. Furthermore, the dimension of the natural measure is 
typically equal to the Lyapunov dimension, which is defined in 
terms of Lyapunov numbers, and thus is usually far easier to calcu- 
late than any other definition. Because it is computable and more 
physically relevant, we feel that the dimension of the natural meas- 
ure is more important than the fractal dimension. 


6665 (LA-UR—82-3160) Application of risk assessment. 
Baker, A.L. (Los Alamos National Lab., NM (USA)). 1982. 
Contract W-7405-ENG-36. 10p. (CONF-821126—1). NTIS, 
PC A02/MF AO1. Order Number DE83001983. 

From 5. DOE computer security conference; Knoxville, TN, 
USA (16 Nov 1982). 

Portions of document are illegible. 

The Department of Energy (DOE) has formulated guidelines 
stating that security risks associated with DOE facilities must be pe- 
riodically analyzed. DOE initiated a program to provide DOE 
facilities with the tools necessary to comply with these guidelines. 
This paper discusses the results of the past year’s work on the 
project. A methodology has been developed that aids a user in col- 
lecting security formation using a formal questionnaire. This 
method has been tested and proved useful in determining security 
risks. 


6666 (PTB-FMRB—80) SERVOPLOT software graph- 
ics. Hammerschmidt, U. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany, F.R.). Forschungs- und 
Messreaktor). Oct 1980. 35p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE82903547. 

Portions of document are illegible. 

A description is given of the SERVOPLOT subprogram as 
used on the Siemens type 300/300 computer. Tabulated data are 
presented on the 15 SERVOPLOT programs, including SINCOS 
test program data and standard character sets. 4 references, 3 tables. 


6667 (SAND—82-0264) SNLA DICOMED/D48 raster 
driver users manual and operators guide. Menicucci, D.F. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1982. Contract AC04-76DP00789. 40p. NTIS, PC A03/MF 
A01. Order Number DE83002526. 

A driver has been developed to produce shaded raster line 
images on the SNLA DICOMED D48 microfilm processors. The 
system is user-oriented and contains numerous default inputs to 
allow easy plotting of raster images. If the default values are over- 
ridden, the user may utilize some of the most sophisticated features 
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of the DICOMED raster imaging systems. The report briefly dis- 
cusses the raster imaging process and describes all the user callable 
routines. Several programs are included which illustrate the use of 
the driver. 


6668 (SAND—82-1273C) Algebraic approximation of 
event tree sequences. Worrell, R.B. (Sandia National Labs., 
Albuquerque, NM (USA)). 1982. Contract AC04- 
76DP00789. 6p. (CONF-830106—1). NTIS, PC A02/MF 
A01. Order Number DE82022169. 

From Reliability and maintainability symposium; Orlando, 
FL, USA (25 Jan 1983). 

An event tree sequence XY bar is often approximated by X, 
ie., by retaining only system failure events in the sequence. This 
paper describes a decomposition of the formula for X that produces 
an approximation X2 to XY bar. It is shown that XY bar = X2 = 
X, which means that X2 is an upper bound on XY bar that is at 
least as good as X. In general, the decomposition of X required to 
obtain an exact expression X2 = XY bar is difficult, but any de- 
composition that can be achieved yields an upper bound X2 = X. 
An algorithm that uses disjunctive normal forms of X and Y to pro- 
duce a particular upper bound X2 is defined. This algorithm has 
been implemented and some observations about its use in the Inter- 
im Reliability Evaluation Program (IREP) are presented. 


6669 (SAND—82-1313) EDIT: a_ character-string-re- 
placement routine for Flextran language . Chambers, 
W.F. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1982. Contract AC04-76DP00789. 14p. D. Order Number 
DE82019958. 

Portions of document are illegible. 

EDIT is a program written in the Flextran language for edit- 
ing other Flextran programs. EDIT provides the string replacement 
capabilities which are required during program development but 
which are not provided for by the built-in editing routines which 
are a part of Flextran. 


6670 (UCID—19428) Physics and numerics of the 
tensor code [incomplete preliminary documentation]. Burton, 
D.E.; Lettis, L.A. Jr.; Bryan, J.B.; Frary, N.R. (Lawrence 
Livermore National Lab., CA (USA)). 15 Jul 1982. Con- 
tract W-7405-ENG-48. 91p. NTIS, PC A05/MF A0O1. Order 
Number DE83002151. 

The present TENSOR code is a descendant of a code origi- 
nally conceived by Maenchen and Sack and later adapted by 
Cherry. Originally, the code was a two-dimensional Lagrangian ex- 
plicit finite difference code which solved the equations of contin- 
uum mechanics. Since then, implicit and arbitrary Lagrange-Euler 
(ALE) algorithms have been added. The code has been used princi- 
pally to solve problems involving the propagation of stress waves 
through earth materials, and considerable development of rock and 
soil constitutive relations has been done. The code has been applied 
extensively to the containment of underground nuclear tests, nucle- 
ar and high explosive surface and subsurface cratering, and energy 
and resource recovery. TENSOR is supported by a substantial 
array of ancillary routines. The initial conditions are set up by a 
generator code TENGEN. ZON is a multipurpose code which can 
be used for zoning, rezoning, overlaying, and linking from other 
codes. Linking from some codes is facilitated by another code 
RADTEN. TENPLT is a fixed time graphics code which provides 
a wide variety of plotting options and output devices, and which is 
capable of producing computer movies by postprocessing problem 
dumps. Time history graphics are provided by the TIMPLT code 
from temporal dumps produced during production runs. While 
TENSOR can be run as a stand-alone controllee, a special control- 
ler code TCON is available to better interface the code with the 
LLNL computer system during production jobs. In order to stand- 
ardize compilation procedures and provide quality control, a special 
compiler code BC is used. A number of equation of state generators 
are available among them ROC and PMUGEN. 


6671 (UCID—19445) Design of resistive multiple-valued 
digital-to-analog conversion ladders. Mitra, S.K. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1982. Contract 
W-7405-ENG-48. 6p. NTIS, PC A02/MF AOl. Order 
Number DE83000771. 
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A general procedure for designing resistive ladders for con- 
verting data in arbitrary m-valued representation to its analog 
equivalent is outlined. 


6672 (UCID—19580) ANALYZE Users’ Guide. Aze- 
vedo, S. (Lawrence Livermore National Lab., CA (USA)). 
Oct 1982. Contract W-7405-ENG-48. 62p. NTIS (US Sales 
Only). Order Number DE83001613. 

This report is a reproduction of the visuals that were used in 
the ANALYZE Users’ Guide lectures of the videotaped LLNL 
Continuing Education Course CE2018-H, State Space Lectures. 
The course was given in Spring 1982 through the EE Department 
Education Office. Since ANALYZE is menu-driven, interactive, 
and has self-explanatory questions (sort of), these visuals and the 
two 50-minute videotapes are the only documentation which comes 
with the code. More information about the algorithms contained in 
ANALYZE can be obtained from the IEEE book on Programs for 
Digital Signal Processing. 


6673 (UCID—19587) Report on the 2nd European con- 
ference on computer-aided design (CAD) in small- and 
medium-size industries (MICAD 82). Magnuson, W.G. Jr. 
(Lawrence Livermore National Lab., CA (USA)). Oct 1982. 
Contract W-7405-ENG-48. 10p. NTIS, PC A02/MF AOI. 
Order Number DE83002461. 

A summary is presented of the 2nd European conference on 
computer aided design (CAD) in small- and medium-size industries 
(MICAD82) held in Paris, France, September 21-23, 1982. The con- 
ference emphasized applications of CAD in industries with limited 
investment resources and which are forced to innovate in order to 
sustain competition. 


6674 (UCID—19588) Communicating between the Apple 
and the Wang. Barton, G.W., Downey, R. (Lawrence Liver- 
more National Lab., CA (USA)). 26 Oct 1982. Contract W- 
7405-ENG-48. 24p. NTIS, PC A02/MF AOI. Order 
Number DE83002459. 

This manual covers what the beginner needs to know in 
order to transfer files between an Apple’s Microcomputer and a 
Wang's OIS Word Processor. We have also tried to indicate where 
the experienced user might want to look for additional details. We 
cover the use of Apple Writer ][, VisiTerm, VisiCalc, and EasyW- 
riter Professional. For us, the two most useful connections are from 
Applewriter to Wang and from Visicalc to Wang. From Wang to 
Apple Writer via Visiterm may have some value. Files can be 
transferred by VisiTerm to Wang, but they arrive with RETURNS 
in the middle of words, which have to be edited out, so we do not 
recommend it. We describe how to go from EasyWriter to Wang, 
but we do not know how to go from Wang to EasyWriter. We see 
no reason to go from Wang to VisiCalc, so we haven't thought 
about it. All instructions are given for a typical configuration of the 
Apple, namely the one on which this manual was composed. It is 
detailed in the section on Hardware and Software. 


6675 (UCID—19594) Multiprocessor simulators user's 
manual, Axelrod, T.; Chase, L.; Eltgroth, P.; Sloan, L. 
(Lawrence Livermore National Lab., CA (USA)). 10 Nov 
1982. Contract W-7405-ENG-48. 90p. NTIS, PC A05/MF 
A01. Order Number DE83002897. 

Portions of document are illegible. 

MPSIM is a simulator which provides a programmer with 
the facilities to create and debug programs intended to execute on a 
multiprocessor. Additionally, through a trace-driven hardware sim- 
ulator, it permits the performance of these programs on a specific 
multiprocessor (currently the S-1 Mk Ila) to be estimated. This 
document is intended to supply the information necessary to use the 
simulator and interpret its output. The techniques utilized within 
the simulator are described in detail elsewhere, and are covered 
only briefly here. We begin with a brief description of the class of 
computers which we are simulating. For our purposes, a multi- 
processor consists of some number (typically no more than 16) of 
identical computers, each of which may execute a program inde- 
pendently of the others, but in general will be cooperating to per- 
form a single calculation. Each computer has access to a single 
shared memory which is common to all computers in the system, 
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and additionally may be equipped with a private memory accessible 
only to it. The existence of a shared memory places the system in 
the tightly coupled class, as opposed to loosely coupled systems, 
which rely solely on message passing for communication. Hard- 
ware mechanisms are provided to support synchronization oper- 
ations necessary to the correct functioning of multiprocessor pro- 
grams. 


6676 (UCRL—87432) Deconvolution of noisy transient 
signals: a Kalman filtering application. Candy, J.V.; Zicker, 
J.E. (Lawrence Livermore National Lab., CA (USA)). Aug 
1982. Contract W-7405-ENG-48. 6p. (CONF-821206—1). 
NTIS, PC A02/MF A01. Order Number DE82020849. 

From 21. Institute of Electrical and electronics Engineers 
conference decision and control; Orlando, FL, USA (8 Dec 1982). 

Portions of document are illegible. 

The deconvolution of transient signals from noisy meas- 
urements is a common problem occuring in various tests at Law- 
rence Livermore National Laboratory. The transient deconvolution 
problem places atypical constraints on algorithms presently availa- 
ble. The Schmidt-Kalman filter, a time-varying, tunable predictor, 
is designed using a piecewise constant model of the transient input 
signal. A simulation is developed to test the algorithm for various 
input signal bandwidths and different signal-to-noise ratios for the 
input and output sequences. The algorithm performance is reason- 
able. 


6677 (UCRL—87464) Experience in transport protocol 
specification using an algorithmic programming language. 
Watson, R.W. (Lawrence Livermore National Lab., CA 
(USA)). May 1982. Contract W-7405-ENG-48. 14p. 
(CONF-8205128—1). NTIS, PC A0O2/MF AOl. Order 
Number DE83000736. 

From 2. international workshop on protocol specification; 
Idyllwild, CA, USA (17 May 1982). 

@ paper outlines experience in transport protocol specifi- 
cation using a combination of English for description and high level 
programming language (Pascal) for specifying legal protocol oper- 
ation. Its main contribution is in describing the organization of a 
transport protocol specification using this approach, since few other 
such complete examples exist. It uses a model that isolates environ- 
mental details (e.g., operating system interface, buffer management, 
user interface) from the protocol algorithm. Therefore, the algo- 
rithm can be directly used in an implementation in any environ- 
ment. 


6678 (UCRL—87494) S-1 multiprocessor system. 
Broughton, J.M.; Farmwald, P.M.; McWilliams, T.M. 
(Lawrence Livermore National Lab., CA (USA)). 2 Apr 
1982. Contract W-7405-ENG-48. 7p. (CONF-820585—2). 
NTIS, PC A02/MF A0O1. Order Number DE83000735. 

From Society of Photo-optical Instrumentation Engineers 
technical symposium; Arlington, VA, USA (3 May 1982). 

This paper describes the S-1 multiprocessor system. It is 
composed of 16 supercomputer class uniprocessors with local 
caches, an extremely large, medium latency shared memory, and a 
low latency synchronization bus for passing short messages. The 
system is applicable to a wide variety of applications, including 
large-scale physical simulation, real-time command and control, and 
program development in a time-sharing environment. The hardware 
organization, its implications, and software supporting the efficient 
utilization of the multiprocessor are discussed. 


6679 (UCRL—88270) Using calculators and computers 

in the shop. Brown, N.J. (Lawrence Livermore National 

Lab., CA (USA)). 15 Oct 1982. Contract W-7405-ENG-48. 

8p. (CONF-821208—4). NTIS, PC A02/MF AOl. Order 
umber DE83001188. 

From Optical Society of America workshop on optical fabri- 
cation and testing; Palo Alto, CA, USA (13 Dec 1982). 

This paper exemplifies the planning of an aspheric figuring 
process. Since the calculations are treated in the literature, it will 
concentrate on the flow logic, a simplified block diagram necessary 
to make these practically available on a routine basis to an optician 
on the shop floor. 
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6680 Spatial convergence properties of the diamond dif- 
ference method in x,y geometry. Larsen, E.W. (Los Alamos 
Natl Lab, NM, USA). Nuclear Science and Engineering; 80: 
No. 4, 710-713(Apr 1982). 

It is shown, for a model numerical experiment, that the dia- 
mond difference (DD) solution of the x,y geometry discrete ordin- 
ates equations, with a fixed angular quadrature set, converges in the 
norm with less than a second-order convergence rate as the spatial 
mesh is refined, and that the value of this convergence rate depends 
on the definition of the error norm. However, this same experiment 
suggests that numerical integrals of DD solution do converge with 
a second-order convergence rate. 


6681 Technique for enhancing control-system identifica- 
tion from experimental measurements. Douglass, S.S.; Cou- 
ture, S.A.; Igou, R.E.; Green, W.L. Research Triangle 
Park, NC; Instrument Society of America (1981). 27p. (Y/ 
DX—249; CONF-8110142—2). Instrument Society of 
America, 67 Alexander Drive, P.O. Box 12277, Research 
Triangle Park, NC 27709. Contract W-7405-ENG-26. 

From Instrument Society of America conference; Anaheim, 
CA, USA (6 Oct 1981). 

This paper describes a technique for obtaining a transfer 
function from the frequency response of a system using a spectrum 
analyzer and associated equipment. Experimental data are fit by an 
identification program to an hypothesized analytical model (transfer 
function). An application on this technique is presented wherein a 
model of a machine tool slide is derived. This model is used in the 
control system design process. 


6682 More general algorithm for computing closed se- 
miring costs between verticles of a directed graph. Fletcher, 
J.G. (Lawrence Livermore Lab., CA). Communications of 
the ACM; 23: No. 6, 350-351(Jun 1980). Contract W-7405- 
ENG-48. 

An algorithm is used to compute the total cost of all paths 
between each pair of verticles in a directed graph when the cost of 
each edge is known. The cost of a path is defined as the product of 
the costs of the edges forming it, and the total cost of a set of paths 
is the sum of their individual costs. Costs are required to be ele- 
ments from an algebraic structure called a closed semiring. 


6683 New family of probability distributions with appli- 
cations to Monte Carlo studies. Johnson, M.E.; Tietjen, 
G.L.; Beckman, R.J. (Los Alamos Scientific Lab., NM). 
Journal of the American Statistical Association; 715: No. 370, 
276-279(Jun 1980). 

A new probability distribution is presented that offers con- 
siderable potential for providing stochastic inputs to Monte Carlo 
simulation studies. The distribution includes the exponential power 
family as a special case. An efficient computational strategy is pro- 
posed for random variate generation. An example for testing the 
hypothesis of unit variance illustrates the advantages of the pro- 
posed distribution. 


6684 Properties of a new classification of partitions into 
at most three parts. Stein, P.R.; Everett, C.J. (Los Alamos 
Scientific Lab., NM). Adv. Appl. Math.; 1: 221-236(1980). 

Let n be a positive integer, and letn = x+y+2zxZ2y 
= z = 0 be a partition of n into at most three positive parts; 
throughout the present paper the phase "partition on n” will tacitly 
embody this restriction. The number of such partitions is well 
known to be p(n, 3) = {(n + 2) (n + 4)/12}, where the curly 
brackets in this formula (but not elsewhere in the paper) indicate 
nearest integer. Further, let m = x? + y? + z? Fixing n, we run 
through all p(n, 3) partitions of n, grouping together those which 
have the same m value. In other words, we impose a structure on 
the set of partitions by defining equivalence classes C/sub m/ la- 
beled by the value of the sum of squares of the parts. Any given 
class will consist of some k-tuple of partitions, k = 1, 2,.... Let p/ 
sub i/ be the number of distinct i-tuples for given n, so that = r/sub 
i=2/ ip/sub i/ = p(n, 3); here r = r(n) is the maximum number of 
partitions in any of the classes C/sub m/; we shall call r(n) the rank 
of the integer n. In the sequel we investigate the properties of this 
new structure as n increases without limit. A complete character- 
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ization of the classification is given in terms of a suitably restricted 
set of solutions of a well-known binary diophantine equation. 
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REFER ALSO TO CITATION(S) 4045, 5084, 6659 


6685 (CONF-8110199—) Proceedings of the 1981 inte- 
grated data users wi aaa a Cavanaugh, S.J. 
(eds.). (Oak Ridge National Lab., TN (USA)). Sep 1982. 
Contract W-7405-ENG-26. 129p. "NTIS (US Sales Only). 
Order Number DE82022486. 

From Integrated data users workshop; Reston, VA, USA (14 
Oct 1981). 

Portions of document are illegible. 

In 1980 the first Integrated County-Level-Data Users Work- 
shop was organized by an ad hoc group from several different 
agencies to provide a forum for exchanging ideas, methods, and 
data. The second workshop maintained the same general scope and 
format. The planning and organizing continues to be shared by a 
diverse group of individuals that are dedicated to facilitating in- 
creased use of data resources as evident from the workshops. The 
scope of the 1981 Workshop was described as follows: Mobilizing 
physical, social, environmental, or economic statistical data to solve 
problems involves a variety of different but related activities. Pri- 
mary data collection results in data bases, often established along 
mission or discipline lines. Data clearinghouses provide a referral 
mechanism to the primary data by developing inventories of the 
contents and location of primary data. Integrated data bases can be 
created from the primary data, and some integrated data bases con- 
stitute formal systems, either statistical or cartographic in nature. 
Discussions will address, but will not be limited to, county-level 
data. The second Integrated Data Users Workshop will offer an op- 
portunity for participants to examine the challenge of integrating 
data to solve interdisciplinary problems and to explore opportuni- 
ties to increase the efficiency of such activities. There were 30 
poster exhibits, demonstrations, and groups with handouts. Ab- 
stracts are included for posters for which material was submitted. 
The Data Base Inventory contains descriptions submitted both last 
year and this year. It also contains a listing of published inventories 
that are very useful in searching for available data. The Contact 
List includes the 208 participants plus an additional 230 individuals 
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who participated last year or who expressed a desire to be includ- 
ed. 


6686 (UCRL—88119) ——_ and post-processing 
of bibliographic information with the TIS Gateway 
Harrison, I. Jr.; Hampel, V.E.; Kawin, R.A. 
(Lawrence Livermore National Lab., CA ‘(USA)). 9 
1982. Contract W-7405-ENG-48. Op. (CONF-821125—1). 
NTIS, PC A02/MF A0O1. Order Number DE83000020. 

From Online 82 conference; Atlanta, GA, USA (1 Nov 
1982). 

: Portions of document are illegible. 

The TIS Intelligent Gateway Computer at the Lawrence 
Livermore National Laboratory provides authorized users automat- 
ed access to other information centers, downloading of descriptive 
information and numerical data, and post-processing of biblio- 
graphic citations. Included is the aggregation of extracted informa- 
tion into topical files, the elimination of redundancy, and online 
review for the creation of annotated relevant sets. Post-processing 
of the reviewed information can be carried out by permutation of 
titles, abstracts, and descriptors with statistics (some in graphical 
form) of their single/multi-term expressions, statistical cross-corre- 
lation of data elements, and the creation of concordances and in- 
dexes. These tools give new insight into a subject matter or the 
characteristics of corporate/personal publications. These self-guided 
procedures can be performed online from remote terminals by tele- 
phone dial-up, WATS-lines, over TYMNET, and via the ARPA 
computer network. The TIS Intelligent Gateway Computer permits 
the linking of terminals among users. ikenemiaapeaaenenitae 
formation requestors may jointly view and discuss the progress of 
an interactive search and its analysis from any location. Uncertain 
legal constraints by commerical information vendors limit the use 
of downloading and post-processing at this time to bibliographical 
information in the public domain, e.g., DOE/RECON. 


6687 Factual information. Conference proceedings. 
Pizen, Czechoslovakia; Ceskoslovenska Vedeckotechnicka 
ee ({nd]). vp. (CONF-8104177—). 
From Conference on factual information; Marianske Lazne, 
Czechoslovakia (28 Apr 1982). 
The papers presented were entered in the data base separate- 
ly. (WHK) 
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CORPORATE AUTHOR INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German; are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 


A 


Acurex Corp., Mountain View, CA (USA). Alternate Energy Div. 
Further development of a low-cost solar panel. Final report, 


September 30, 1980-March 30, 1982, 8:4726 (R:US) 
Advanced Energy and Technology Associates, Dover, NH (USA) 

Benefits analysis for the production of fuels and chemicals using 
solar thermal energy. Final report, 8:4638 (R:US) 

Advanced Fuel Research, Inc., East Hartford, CT (USA) 

Characterization of thermal decomposition of coal in 
experimental reactors. Final report, 8:3961 (R:US) 

Aerospace Corp., El Segundo, CA (USA) 

Environmental assessment of the 40-kilowatt fuel cell system field 

test operation. Final report, 8:5445 (R:US) 
Agricultural Research Service, Delaware, OH (USA) 

New methods and chemicals to control regrowth in trees. Final 
report, 8:6218 (R:US) 

Air Products and Chemicals, Inc., Allentown, PA (USA) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 

Alaska Univ., Fairbanks (USA) 

Petrology of Cretaceous coals from northern Alaska, Phase II. 
Technical progress report No. 4, June 1, 1982-August 31, 1982, 
8:3982 (R:US) 

Allied Corp., Morristown, NJ (USA). Corporate Research Labs. 

Feed cycles for the industrial production of heavy water through 
multiphoton dissociation of fluoroform, 8:4534 (R:US) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

Facility handling and operational considerations with dry storage 
casks, 8:4284 (R:US) 

Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs. 

Development and demonstration of process and components for 
the control of aluminum-air-battery electrolyte composition 
through the precipitation of aluminum trihydroxide. Final 
report, 8:5271 (R:US) 

Amon Cherrywood Farms, Williamsburg, MI (USA) 

Project demonstration of wind turbine electricity: interconnecting 
a northern Michigan fruit farm with a major utility. Final 
report, 8:4975 (R:US) 

Applied Technology Corp., Norman, OK (USA) 

LPG land transportation and storage safety. Final report, 8:4126 
(R:US) 

Argonne National Lab., IL (USA) 

Aquatic ecological assessments: regional data sources and their 
application, 8:5307 (R:US) 


ee eee 
‘gy transportation corridors, 8:5359 (R:US) 

Cone 9 “a of rate-of-return regulatory policy alternatives for 
electric utilities, 8:5394 (R:US) 

Configurations for a forest refinery: an interim report, 8:4559 
(R:US) 

Evidence for jets from a transverse-energy-triggered calorimeter 
experiment at Fermilab, 8:6369 (R:US) 

Fast-neutron total and scattering cross sections of niobium, 
8:6456 (R:US) 

Frozen-spin polarized-proton target for use at LAMPF, 8:5940 
(R:US) 

Hazardous waste and materials management plan: a case study, 
8:4157 (R:US) 

Hydration process of nuclear-waste glass: an interim report, 
8:4290 (R:US) 

Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 

Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 

Projection models for health effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. Volume 
IV. SPAHR user’s guide, 8:6234 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. Volume 
I. Introduction to the SPAHR demographic model for health 
risk, 8:6231 (R:US) 

Projection models for health-effects assessment in i 
exposed to radioactive and nonradioactive pollutants. Volume 
II. SPAHR introductory guide, 8:6232 (R:US) 

Projection models for health-effects assessment in i 
exposed to radioactive and nonradioactive pollutants. Volume 
III. SPAHR interactive package guide, 8:6233 (R:US) _ 

Projection models for health-effects assessment in 
exposed to radioactive and nonradioactive pollutants. Volume 
V. SPAHR programmer's guide, 8:6235 (R:US) 

Radiological and Environmental Research Division annual 
report, January-December 1981: ecology, 8:6245 (R:US) 

Regional ecological impacts of the development of oil shale 
resources: a review, 8:4216 (R:US) 

Reliability and design guidelines for combined solar-space-heating 
and domestic hot-water systems, 8:4703 (R:US) 

Soil-structure interaction analysis of a 5-kg HDR explosive test, 
8:5232 (R:US) 

Status of health and environmental research relative to coal 
gasification 1976 to the present, 8:6253 (R:US) 

Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 

Arizona Univ., Tucson (USA). Bureau of Geology and Mineral 
Technology 

Geothermal resources in Arizona: a bibliography. Circular 23, 
8:4742 (R:US) 

Arizona Univ., Tucson (USA). Dept. of Soils, Water and Engineering 

1981 annual report of the Coolidge solar irrigation project, 
8:4696 (R:US) 

Arizona Univ., Tucson (USA). Optical Sciences Center 

Research directed at developing a classical theory to describe 
isotope separation of polyatomic molecules illuminated by 
intense infrared radiation. Final report, May 7-September 30, 
1979, extension December 31, 1979, 8:5739 (R:US) 

Arkansas Univ., Little Rock (USA). Dept. of Electronics and 
Instrumentation 

Measurement of fractional efficiency of electrified filters as a 
function of electrostatic charge and aerodynamic diameter of 
particulates, 8:5822 (R:US) 

Asfaltindustrien, Hvidovre (Denmark) 

Transportation costs in Denmark - globally considered, 8:5506 

(R:DK:In Danish) 





ASHLAND SYNTHETIC FUELS, INC., KY 


Ashland Fuels, Inc., KY (USA) 

H-Coal Pilot Plant. Industrial-hygiene personal sampling survey 
during two coal operating periods at the H-Coal Pilot Plant. 
Revised E and H-1, 8:4096 (R:US) 

Asplundh Environmental Services, Willow Grove, PA (USA) 

Development of improved tree-trimming equipment and 
techniques: Phase I. Final report, 8:5809 (R:US) 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
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Title, (supplementary information), citation number, 
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The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 


The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 


Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). ’’See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U. S. Department of 
Commerce, Springfield, VA 22161. 
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Geology and geochemistry of the strata-bound sulfide deposits 
of the pyriton district, Alabama, 8:6291 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Mineral Resources 
Geology and geochemistry of the strata-bound sulfide deposits 
of the pyriton district, Alabama, 8:6291 (J:US) 
Terrestrial Ecosystems 
Gulf coast ecological inventory: user's guide and information 
base, 8:4160 (R:US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Deposits 
Petrology of Cretaceous coals from northern Alaska, Phase II. 
Technical progress report No. 4, June 1, 1982-August 31, 
1982, 8:3982 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 





ALCOHOL FUELS 
Geologic Modeis 


Geologic Models 
Continental rifting: a new tectonic model for geothermal 
exploration of the Central Seward Peninsula, Alaska, 8:4782 
G:US) 
Geological Surveys 
Initial assessment of the hydrothermal resources of the 
Summer Bay region on Unalaska Island, Alaska, 8:4818 
G:US) 
Geothermal Exploration 
Continental rifting: a new tectonic model for geothermal 
exploration of the Central Seward Peninsula, Alaska, 8:4782 
(J:US) 
Hydrothermal Systems 
Initial assessment of the hydrothermal resources of the 
Summer Bay region on Unalaska Island, Alaska, 8:4818 
(J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Natural Gas Industry 
Evaluation of the Alaskan hydrocarbon supply model, 8:4108 
(RA:US) 
Petroleum Industry 
Evaluation of the Alaskan hydrocarbon supply model, 8:4108 
(RA:US) 
Resource Assessment 
Initial assessment of the hydrothermal resources of the 
Summer Bay region on Unalaska Island, Alaska, 8:4818 
(J:US) 
ALCOHOL FUELS 


See also ETHANOL FUELS 
METHANOL FUELS 


Combustion 

Performance and emissions characteristics of aqueous alcohol 

fuels in a DI Diesel engine, 8:5594 (R:US) 
Comparative Evaluations 

Energy inputs and outputs of fuel-alcohol production. 

Summary volume, final report, 8:4622 (R:US) 
Energy Balance 

Energy inputs and outputs of fuel-alcohol production. 

Summary volume, final report, 8:4622 (R:US) 
Environmental Effects 

Effect of low-proof alcohol fumigation-fueling on crankcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 

Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 

ALEUTIAN ISLANDS 
Thermal Springs 

Reconnaissance of thermal spring sites in the Aleutian arc, 

Atka Island to Becherof Lake, 8:4772 (J:US) 
ALGAE 
Anaerobic Digestion 

Optimization of the rate of methane production, 8:4558 

(R:SE:In Swedish, English) 
Aquaculture 

Investigation of the possibilities of combined production from 
Swedish algae (Combined production of energy and 
chemicals), 8:4651 (R:SE:In Swedish) 

Recomendations concerning technical research and 
development with the purpose to industrially exploit marine 
algae, 8:4664 (R:SE:In Swedish) 

ALKALI METAL COMPOUNDS 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
Quantitative Chemical Analysis 

Alkali metals. Quantitative chemical microanalysis and trace 
analysis of lithium, natrium, kalium, rubidium and cesium. 
Group separation by ion exchange. Determination by flame 
emission, 8:5727 (R:DK:In Danish) 

ALKANES 
See also CYCLOALKANES 
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CYCLOHEXANE 
DECALIN 

DECANE 

ETHANE 

HEPTANE 

HEXANE 

METHANE 
2-METHYLBUTANE 
2-METHYLPROPANE 
PROPANE 


Ecological Concentration 
Distribution of dissolved LMW hydrocarbons in Bristol Bay, 
Alaska: implications for future gas and oil development, 
8:6131 (BA:US) 
Photolysis 
Excited state formation during liquid phase radiolysis and 
photolysis of Cs-Cie alkanes, 8:5772 (RA:DD) 
Radiolysis 
Excited state formation during liquid phase radiolysis and 
photolysis of Cs-Ci¢ alkanes, 8:5772 (RA:DD) 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
Positive ions studied in pulse-irradiated alkanes, 8:5767 
(RA:DD) 
Reactions of diene cations produced by charge transfer in 
irradiated liquids, 8:5770 (RA:DD) 
Spatial Distribution 
Distribution of dissolved LMW hydrocarbons in Bristol Bay, 
Alaska: implications for future gas and oil development, 
8:6131 (BA:US) 


See also ETHYLENE 
Fischer-Tropsch Synthesis 
Investigation of kinetics and reaction engineering for Fischer- 
Tropsch synthesis of 1-alkenes (C4-C2o), 8:4550 (R:DE:In 
German) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
Biological Effects 
Morphological study of the effect of cyclophosphamide, 
dimethylmyleran and whole-body irradiation for the 
conditioning of dogs to bone marrow transplantation, 8:6228 
(R:DE:In German) 
ALLOCATIONS 
Data Base Management 
Harmonized UK 12C database. Final report, 8:5281 (R:XE) 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Compatibility 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
Corrosion 
Corrosion of austenitic, ferritic, and long-range-ordered alloys 
in flowing lithium, 8:6602 (RA:US) 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) ‘ 
Ductility 
Hydrogen compatibility of HT-9 martensitic stainless steel, 
8:5654 (J:NL) 
Postirradiation notch ductility and fracture toughness behavior 
of AOD heat of alloy HT-9, 8:6591 (RA:US) 
Postirradiation notch ductility of the weld heat affected zone 
(HAZ) of alloy HT-9 plate (AOD heat), 8:6601 (RA:US) 
Fractures 
Fractographic examination of compact tension specimens of 
unirradiated HT-9 and modified 9Cr-1Mo welds, 8:6600 
(RA:US) 
Postirradiation notch ductility and fracture toughness behavior 
of AOD heat of alloy HT-9, 8:6591 (RA:US) 
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Grain Boundaries 
Microstructural examination of HT-9 and 9Cr-1Mo contained 
in the AD-2 experiment, 8:6592 (RA:US) 
Heat Treatments 
Effect of postweld heat treatment on the toughness of the heat- 
affected zone in a 12Cr-1Mo-0.3V steel (HT9), 8:6595 
(RA:US) 
Mechanical Properties 
Reconstitution of the AD-2 ferritics experiment, 8:6599 
(RA:US) 
Microstructure 
Microstructural examination of HT-9 and 9Cr-1Mo contained 
in the AD-2 experiment, 8:6592 (RA:US) 
Physical Radiation Effects 
Reconstitution of the AD-2 ferritics experiment, 8:6599 
(RA:US) 
Welding 
Effect of postweld heat treatment on the toughness of the heat- 
affected zone in a 12Cr-1Mo-0.3V steel (HT9), 8:6595 
(RA:US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOY-RA-333 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
ALLOYS 
See also HEAT RESISTING ALLOYS 
Crystal Lattices 
Positron annihilation spectroscopy, 8:5674 (BA:US) 
Erosion 
Consideration of some fundamental erosion processes 
encountered in hypervelocity electromagnetic propulsion, 
8:5641 (R:US) 
Mechanical Properties 
Microhardness tests for high energy neutron source 
experiments, 8:5660 (J:NL) 
Spectroscopy 
Positron annihilation spectroscopy, 8:5674 (BA:US) 
ALLOY-TZM 
Physical Radiation Effects 
Swelling of several commercial alloys following high fluence 
neutron irradiation, 8:5670 (J:NL) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA REACTIONS 
Compound-Nucleus Reactions 
High-spin states in Kr populated by the 7Se(a,3n) reaction 
and interpreted in terms of a quasiparticle-plus-rotor model, 
8:6452 (J:US) 
Elastic Scattering 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
Study of giant multipole resonances in *°Ca, 8:6439 (R:DE:In 
German) 
Stripping 
Neutron yields from bombardment of a-particles, 8:6419 
(R:JP:In Japanese and English) 
ALPHA SPECTRA 
Data Processing 
Method for processing alpha spectra adapted for measuring 
plutonium, americium and curium by isotopic dilution, 
8:5714 (R:FR:In French) 
ALPHA SPECTROMETERS 
Scintillation Counters 
Scintillation spectrometry with Hgle as the photodetector, 
8:5980 (R:US) 


ALUMINIUM 
Beta-Plus Decay 


ALPHA-BEARING WASTES 
Containers 

TRU waste certification compliance requirements for contact- 
handled wastes retrieved from storage for shipment to the 
WIPP, 8:4528 (R:US) 

Forecasting 

Spent fuel and radioactive-waste inventories, projections, and 

characteristics, 8:4298 (R:US) 
Inventories 

Spent fuel and radioactive-waste teventarien, projections, and 

characteristics, 8:4298 (R:US) 
Nondestructive Analysis 

Plutonium well logging with the photoneutron uranium 

exploration system, 8:4372 (R:US) 
Packaging 

TRU waste certification compliance requirements for contact- 
handled wastes retrieved from storage for shipment to the 
WIPP, 8:4528 (R:US) 

Specifications 

TRU waste certification compliance requirements for contact- 
handled wastes retrieved from storage for shipment to the 
WIPP, 8:4528 (R:US) 

ALTERNATE FUELS 
See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Corrosion 
Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 
Crystal Lattices 
Positron annihilation spectroscopy, 8:5674 (BA:US) 
Equations of State 
H-Division quarterly report, April-June 1982, 8:6516 (R:US) 


Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Dissolution of pollucite, 8:5681 (RA:US) 
Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 
Positron Detection 
Positron annihilation spectroscopy, 8:5674 (BA:US) 
Quantity Ratio 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Spectroscopy 
Positron annihilation spectroscopy, 8:5674 (BA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
ALUMINIUM 22 
Beta-Plus Decay 
Beta-delayed proton decay of an odd-odd T/sub z/ = - 
isotope, 7*Al, 8:6438 (J:US) 





14N+ 43C fusion cross sections and compound nucleus 
limitation in *’ Al, 8:6430 (J:US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Deformation 
Calculation of thermal trapping in shock deformation of 
aluminum, 8:5643 (J:US) 
Impact Shock 
Calculation of thermal trapping in shock deformation of 
aluminum, 8:5643 (J:US) 
Microstructure 
Amorphous AI(Ni) alloy formation by pulsed-electron-beam 
quenching, 8:5637 (R:US) 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
Phase Diagrams 
Amorphous AI(Ni) alloy formation by pulsed-electron-beam 
quenching, 8:5637 (R:US) 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
ALUMINIUM BASE ALLOYS 
Grain Size 
Deformation effect on recrystallization of Al-3.94 wt % Cu 
alloy, 8:5611 (R:EG) 
Hardness 
Deformation effect on recrystallization of Al-3.94 wt % Cu 
alloy, 8:5611 (R:EG) 
Recrystallization 
Deformation effect on recrystallization of Al-3.94 wt % Cu 
alloy, 8:5611 (R:EG) 
ALUMINIUM HYDROXIDES 
Precipitation 
Development and demonstration of process and components 


for the control of aluminum-air-battery electrolyte 

composition through the precipitation of aluminum 

trihydroxide. Final report, 8:5271 (R:US) 
ALUMINIUM OXIDES 


See also CORUNDUM 
SPINELS 


Compatibility 
Compatibility studies of structural alloys with solid breeder 
materials, 8:6605 (RA:US) 
Corrosion Resistance 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Protective Coatings 
Slip-cast coating of alumina crucibles, 8:5677 (R:EG) 
ALUMINIUM SILICATES 
See also KAOLINITE 
Thermodynamic Properties 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 
ALUMINIUM-AIR BATTERIES 
El 
Development and demonstration of process and components 
for the control of aluminum-air-battery electrolyte 
composition through the precipitation of aluminum 
trihydroxide. Final report, 8:5271 (R:US) 
Electrolytes 
Development and demonstration of process and components 
for the control of aluminum-air-battery electrolyte 
composition through the precipitation of aluminum 
trihydroxide. Final report, 8:5271 (R:US) 
AMBIENT TEMPERATURE 
Aerial Monitoring 
Airborne-temperature-survey maps of heat-flow anomalies for 
exploration geology, 8:4797 (R:US) 
Variations 
Recent short-period wintertime climatic fluctuations and their 
effect on sea-surface temperatures in the eastern Bering Sea, 
8:6038 (BA:US) 
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AMERICIUM 
Alpha Spectroscopy 
Method for processing alpha spectra adapted for measuring 
plutonium, americium and curium by isotopic dilution, 
8:5714 (R:FR:In French) 
Environmental Transport 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
Backfill barriers for nuclear waste repositories in salt, 8:4364 
(RA:DE) 
Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 
Ion Exchange Chromatography 
Separation of plutonium, americium, and curium on a cation- 
exchange column with high-pressure liquid chromatography, 
8:5730 (TG:US) 
Solvent Extraction 
Extraction of trivalent lanthanides and of americium with 
nitrobenzene solution of dicarbolide, 8:5720 (RA:CS:In 
Czech) 
AMERICIUM 241 
Programme Spheres - Neutron fraction determination of an 
241 Am-Be (neutron) source for Esub(n)< 1.5 MeV - 
Application to Be (a,n) sources, 8:4535 (R:FR:In French) 
Adsorption 
Immobilization of reprocessing waste by means of titanate ion 
exchangers, 8:4349 (RA:DE) 
Radioecological Concentration 
239 240Py, 241 Am, and 7° 244Cm in a core from the Saguenay 
Fjord, Quebec, 8:6089 (RA:US) 
Observations on the behavior of americium in natural waters, 
8:6134 (RA:US) 
AMERICIUM 241 TARGET 
Neutron Reactions 
Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 
AMERICIUM COMPLEXES 
Chemical Composition 
Citric complexes, neodymium citrate and americium citrate, 
8:5740 (R:FR:In French) 
Crystal Structure 
Citric complexes, neodymium citrate and americium citrate, 
8:5740 (R:FR:In French) 
AMERICIUM COMPOUNDS 
Chemistry 
Heptavalent state of neptunium, plutonium, and americium, 
8:5792 (TG:US) 
AMERICIUM NITRATES 
Solvent Extraction 
Feasibility of lanthanides and americium separation using 
quaternary benzyltrialkyl ammonium salts, 8:5717 (RA:CS:In 
Czech) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES 
Adsorption 
Association of chlorophyll with amides on plasticized 
polyethylene particles. I. N,N-dimethylmyristamide, 8:5754 
(R:US) 
Chemical Bonds 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric N- 
(pyridyl)myristamides, 8:5755 (R:US) 
Sorptive Properties 
Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric N- 
(pyridyl)myristamides, 8:5755 (R:US) 
AMINES 
See also ADENINES 


QUATERNARY COMPOUNDS 
RHODAMINES 


Chemical Radiation Effects 
Effect of gamma radiation on extraction properties of 
benzyldibutylamine and benzyldimethyllauryl ammonium 
nitrate in the presence of aqueous phase, 8:5762 (RA:CS:In 
Czech) 
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AMINOGLYCIDES 
See AMINES 
6-AMINOPURINE 
See ADENINES 
AMMONIA 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
AMMONIUM COMPOUNDS 
Biological Effects 
Nitrogen ion utilization by tulip poplar (Liriodendron tulipifera 
L.) seedlings, 8:6209 (J:US) 
AMP 
(Adenosine monophosphate.) 
Radiolysis 
Pulse radiolysis of adenine solutions, 8:5775 (RA:DD) 
AMPLIFIERS 


See also AC AMPLIFIERS 
PREAMPLIFIERS 
PULSE AMPLIFIERS 


Computerized Control Systems 
Development of a set of 16 analog amplifiers with gain 
microprocessor control, 8:5860 (R:FR:FR) 
Gating Circuits 
Superregenerative amplifier in linear mode as a radar range 
gate, 8:5866 (R:US) 
ANALOG COMPUTERS 
Digital Circuits 
Design of resistive multiple-valued digital-to-analog conversion 
ladders, 8:6671 (R:US) 
Logic Circuits 
Design of resistive multiple-valued digital-to-analog conversion 
ladders, 8:6671 (R:US) 
ANALOG SYSTEMS 
Errors 
Analog and digital dividers for mass spectrometers, 8:5986 
(RA:SU:In Russian) 
ANIMAL CELLS 


See also NERVE CELLS 
STEM CELLS 
TUMOR CELLS 
XP CELLS 


Adhesion 
Mathematical models of cell-cell adhesion, 8:6183 (R:US) 
Biological Radiation Effects 

Rat mammary cell survival following irradiation with 14.3- 
MeV neutrons, 8:6237 (J:US) 

Spectral dependencies of killing, mutation, and transformation 
in mammalian cells and their relevance to hazards caused by 
solar ultraviolet radiation, 8:6244 (J:US) 

Photochemical Reactions 

Light activation of genotoxic components in natural and 

synthetic crude oils, 8:4211 (R:US) 
ANIMAL FEEDS 
Productivity 

Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 11. Effects of 
climate change on animal agriculture (Proposals for research 
programs), 8:6255 (R:US) 

ANIMAL GROWTH 
Biological Indicators 

Comparison of methods of age determination of 
Coryphaenoides acrolepis (Macrouridae) with a review of 
problems, 8:6108 (RA:US) 

ANODES 
Materials Testing 

New electrodes for producing electrolytic hydrogen in sulfuric 

acid. Final report, 8:4544 (R:XE:IT) 
Protective Coatings 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
ANTICORROSION 
See CORROSION PROTECTION 
ANTIMONY 125 


Immobilization of reprocessing waste by means of titanate ion 


exchangers, 8:4349 (RA:DE) 


ANTINEOPLASTIC DRUGS 


See also MISONIDAZOLE 
MITOMYCIN 


Mutagen Screening 
Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis. Progress report, 8:6254 (R:US) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Elastic Scattering 
Intermediate-energy elastic neutrino scattering from nuclei, 
8:6387 (RA:US) 
ANTINEUTRONS 
Oscillations 
Grenoble neutron-oscillation experiment: CERN-ILL-Padova- 
RHEL-Sussex collaboration, 8:6407 (R:CH) 
ANTIREFLECTION COATINGS 
Physical Radiation Effects 
Laser damage thresholds at short wavelengths, 8:5711 (J:US) 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
APARTMENT BUILDINGS 


Consumption 
Influence of building mass on energy consumption, 8:5497 
(R:FI:In Finnish) 
APATITES 
Radionuclide Migration 
Actinide sorption on rock minerals, 8:4371 (RA-:DE) 
APERTURES 


Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
APPALACHIAN MOUNTAINS 
Hot Springs 
Hydrology and geochemistry of thermal springs of the 
appalachians, 8:4771 (R:US) 
APPLE COMPUTERS 
Data Transmission 
Communicating between the Apple and the Wang, 8:6674 
(R:US) 
APPROPRIATE TECHNOLOGY 
Evaluation 


Evaluation plan for DOE-SAN appropriate-energy-technology 
pilot program, 8:5314 (R:US) 
Management 


Evaluation plan for DOE-SAN appropriate-energy-technology 

pilot program, 8:5314 (R:US) 
AQUATIC ECOSYSTEMS 
Biological Models 

Activity rates of abyssal communities, 8:6299 (RA:US) 

Benthic boundary layer in the central and eastern North 
Pacific. I. A chemical and biological characterization, 8:6300 
(RA:US) 

Energetics of the sablefish Anoplopoma fimbria under 
laboratory conditions, 8:6107 (RA:US) 

Biomass 
Ecosystem dynamics in the eastern Bering Sea, 8:6123 (BA:US) 
Contamination 

Effects of cadmium on Pontoporeia affinis and the natural 
population of meiofauna in a soft bottom model ecosystem, 
8:6264 (R:SE:In Swedish) 

Environmental and radiological safety studies: interaction of 
238PuO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 

Information Centers 
Aquatic ecological assessments: regional data sources and their 
application, 8:5307 (R:US) 

Population Dynamics 

Ecosystem dynamics in the eastern Bering Sea, 8:6123 (BA:US) 
Radionuclide Kinetics 

Biology of the central North Pacific, 8:6139 (RA:US) 
Seasonal Variations 

Ecosystem dynamics in the eastern Bering Sea, 8:6123 (BA:US) 

Finfish and the environment, 8:6122 (BA:US) 





AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also BENTHOS 
CRUSTACEANS 
FISHES 


Biological Models 
Feeding activity and energetics in Orchomene n. sp: project 
summary, 8:6143 (RA:US) 
AQUIFERS 
Fluid Flow 
Upstream finite element method for solution of transient 
transport equation in fractured porous media, 8:6281 (J:US) 


Permanent effects of elevated temperature on the hydraulics 
and strength properties of clay confining layers in aquifer 
storage of thermal energy, 8:5266 (R:US) 

Sensible Heat Storage 

AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 

Determination of aquifer thermal despersivity from field 
measurements of groundwater temperature, 8:5265 (R:SE) 

ARCTIC REGIONS 
Gas Hydrates 
Gas hydrates as a geological phenomenon, 8:4169 (RA:US) 
ARGENTINA 
Nuclear Energy 

Argentine Atomic Energy Commission 1979 annual report (In 

Spanish), 8:6651 (R:AR:SP) 
ARGON 
Atom-Atom Collisions 

Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 

Multiproperty empirical interatomic potentials for ArXe and 
KrXe, 8:6344 (J:US) 

Atom-Molecule Collisions 

Multiproperty empirical anisotropic intermolecular potentials 

for ArSF,¢ and KrSF¢ , 8:6345 (J:US) 
ARGON 40 REACTIONS 
Inelastic Scattering 

Lifetimes of states in the transitional nucleus °*Gd, 8:6466 

(J:US) 
Particle Production 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
ARGON IONS 
Ton-Molecule Collisions 
Charge transfer from Ne to doubly charged ions, 8:6356 (J:NL) 
ARIZONA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geothermal Resources 
Geothermal resources in Arizona: a bibliography. Circular 23, 
8:4742 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Thermal Springs 
Hydrogeochemical inventory and analysis of thermal springs in 
the Black Canyon-Hoover Dam area, Nevada and Arizona, 
8:4778 (J:US) 
ARKANSAS 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geochemical Surveys 
Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
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Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Geology 

Warm springs of the western Ouachita Mountains, Arkansas, 

8:4773 (J:US) 
Ground Water 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Hot Springs 

Waters of Hot Springs National Park, Arkansas: their nature 

and origin, 8:4770 (R:US) 
Low-Levei Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
Uranium Deposits 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Warm Springs 

Warm springs of the western Ouachita Mountains, Arkansas, 

8:4773 (J:US) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 
Loss of Coolant 

Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 

AROMATICS 


See also BENZENE 
BIBENZYL 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 


Dehydrogenation 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

ARSENIC 
Biological Accumulation 

Environmental mobility of toxic substances released from 
photovoltaic-associated processes-aquatic systems, 8:4599 
(RA:US) 

Chemical State 

Leachability and aqueous speciation of selected trace 

constituents of coal fly ash. Final report, 8:5017 (R:US) 
Chemistry 

Leachability and aqueous speciation of selected trace 

constituents of coal fly ash. Final report, 8:5017 (R:US) 
Ecological Concentration 

Environmental mobility of toxic substances released fom 
photovoltaic-associated processes: terrestrial ecosystems, 
8:4598 (RA:US) 

Environmental mobility of toxic substances released from 
photovoltaic-associated processes-aquatic systems, 8:4599 
(RA:US) 

Environmental Transport 

Dispersion of cadmium and arsenic in photovoltaic industry 

cycles, 8:4597 (RA:US) 
Extraction 

Extraction and refining of silicon, cadmium, and arsenic for 

photovoltaic power systems, 8:4595 (RA:US) 
Refining 

Extraction and refining of silicon, cadmium, and arsenic for 

photovoltaic power systems, 8:4595 (RA:US) 
X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 
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ARSENIC 73 
Electron Capture Decay 
Chemical variations of electron capture probabilities, 8:6442 
(RA:DD) 
ARSENIC ALLOYS 
Contraction 
Molecular models of giant photocontractive evaporated 
chalcogenide films, 8:5709 (J:US) 
ARSENIC FLUORIDES 
Crystal-Phase Transformations 
Recent progress in commensurate-incommensurate phase 
transformations (Hgs-5 AsFe; 2H polytype of TaSez), 8:5690 
(R:US) 
ASBESTOS 
Removal 
Asbestos removal and disposal information system: a user's 
guide, 8:6271 (R:US) 
Waste Disposal 
Asbestos removal and disposal information system: a user’s 
guide, 8:6271 (R:US) 
ASCORBIC ACID 
Oxidation 
Evaluation of the reactivities of HO2/O2~ with compounds of 
biological interest, 8:5746 (R:US) 
ASDEX TOKAMAK 
Plasma Simulation 
Simulation of plasma transport in the scrape-off region of 
ASDEX, 8:6538 (R:DE) 
ASHES 
See also FLY ASH 
Agglomeration 
Sulfur control and bed-material agglomeration experience in 
low-rank-coal AFBC testing, 8:4083 (R:US) 
Chemical Composition 
Leachability and aqueous speciation of selected trace 
constituents of coal fly ash. Final report, 8:5017 (R:US) 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 
Sulfur control and bed-material agglomeration experience in 
low-rank-coal AFBC testing, 8:4083 (R:US) 
Corrosive Effects 
Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 
Electron Microprobe Analysis 
Advanced coal gasification system for electric power 
generation. Fourth quarterly progress report, July 1- 
September 30, 1979, 8:3966 (R:US) 
Emissivity 
Evaluation of effects of impurity compounds on radiative heat 
transfer causing incomplete combustion of coal, 8:4090 


Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 
Ground Disposal 
Geotechnical study of an ash deposit, 8:4015 (RA:US) 


Leachability and aqueous speciation of selected trace 
constituents of coal fly ash. Final report, 8:5017 (R:US) 
Meetings 
Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 
Melting Points 
Thermal and radiative properties of coal-ash deposits. 
Technical progress report No. 3, June 1, 1982-August 31, 
1982, 8:3984 (R:US) 
Radiant Heat Transfer 
Thermal and radiative properties of coal-ash deposits. 
Technical progress report No. 3, June 1, 1982-August 31, 
1982, 8:3984 (R:US) 
Storage Facilities 
Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 


Thermal Conductivity 

Thermal and radiative properties of coal-ash deposits. 
Technical progress report No. 3, June 1, 1982-August 31, 
1982, 8:3984 (R:US) 

Waste Management 

Process modirications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 

Waste Product Utilization 

Densification and degradation behavior of bottom ash-fly ash 
and coarse coal refuse: fly ash mixtures, 8:4004 (RA-:US) 

Process modifications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 

Research on the use in road construction of the ash from 
bituminous schist fired in thermoelectric power plants, 
8:4005 (RA:US) 

X-Ray Fluorescence Analysis 

Quantitative analysis of coal and coal ash by energy-dispersive 

x-ray fluorescence, 8:3993 (R:US) 


ASSIGNMENTS 


See ALLOCATIONS 


ASTEROIDS 


Environmental Impacts 
Experimental evidence that an asteroid impact led to the 
extinction of many species 65 million years ago, 8:6274 
(R:US) 


ASTROPHYSICS 


Research Programs 
Annual report 1981, 8:6320 (R:DE:In German) 


ATLANTIC OCEAN 


See also NORTH SEA 
Aquatic Ecosystems 
Deep-sea macrobenthos on the continental margin of the 
northwest Atlantic Ocean, 8:6110 (J:GB) 


Isotope paleoclimatology and Atlantic deep water history since 
15 million years, 8:6273 (R:FR:In French) 
Geological Surveys 
Assessment of North Atlantic seabed regions for radioactive 
waste disposal, 8:4465 (RA:US) 
Geophysical Surveys 
Assessment of North Atlantic seabed regions for radioactive 
waste disposal, 8:4465 (RA:US) 


y 
Site qualification activities, 8:4468 (RA:US) 
Sediments 

Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 

Maps of sediment thickness and depth to basement in the 
western North Atlantic Ocean basin, 8:4466 (RA:US) 

Paleomagnetic study of areas B1, C1 and E2, 8:4469 (RA:US) 


ATMOSPHERIC CHEMISTRY : 


Tracer Techniques 
Accelerator-based mass spectrometry of heavy methane, 8:6068 
(R:US) 


ATMOSPHERIC EXPOSURE CHAMBERS 


See EXPOSURE CHAMBERS 


ATMOSPHERIC PRECIPITATIONS 


Deposition 
Preliminary assessment of regional wet and dry deposition in 
the Federal Republic of Germany, 8:6054 (RA:DE) 


ATOMIC PHYSICS 


Research 
Scientific report 1980, 8:5316 (R:DE) 


ATTAPULGITE 


Radionuclide Migration 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 


ATWS 


(Anticipated transients without scram.) 


Calculation of a BWR partial ATWS using RAMONA-3B, 
8:5176 (R:US) 
Reactor Kinetics 
Calculation of a BWR partial ATWS using RAMONA-3B, 
8:5176 (R:US) 





Results based on a correlative study of geomagnetic and radio 
auroral observations, 8:6325 (R:NO) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Electron Spectroscopy 
Application of quantitative electron energy loss spectroscopy 
to analysis of the titanium carbide phase in austenitic 
stainless steels, 8:6580 (RA:US) 
Microstructure 
Dynamic powder compaction of rapidly solidified Path A alloy 
with increased carbon and titanium content, 8:6581 (RA:US) 
Powder Metallurgy 
Dynamic powder compaction of rapidly solidified Path A alloy 
with increased carbon and titanium content, 8:6581 (RA:US) 
AUSTRIA 
Electric Utilities 
Business report for 1980, 8:5406 (R:DE:In German) 
Verbundgesellschaft - business report 1981, 8:5405 (R:DE:In 
German) 
Small-Scale Hydroelectric Power Plants 
Hydro-electrical energy, 8:4567 (RA:DE) 
Legal situation of the construction of small hydro power plants 
in Austria, 8:4581 (RA:DE) 
Study of the macro-economic importance and cost structure of 
mini hydro schemes, 8:4583 (RA:DE) 
AUTOMOBILES 
Automotive Fuels 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Fuel Economy 
Analysis of the market potentials of future automotive 
technologies, 8:5590 (R:US) 
Fuel Substitution 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Gas Turbine Engines 
Cold-air performance of compressor-drive turbine of 
Department of Energy upgraded automobile gas turbine 
engine. II. Stage performance, 8:5595 (R:US) 
Internal Combustion Engines 
Reformed methanol, 8:5608 (R:US) 
Market 
Analysis of the market potentials of future automotive 
technologies, 8:5590 (R:US) 
Stirling Engines 
Automotive Stirling engine Mod I design-review report, 8:5600 
(R:US) 
AUTOMOTIVE FUELS 
See also GASOLINE 
Safety 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
AUTOMOTIVE INDUSTRY 
Research Programs 
Study of the Economic Recovery Act of 1981 and automotive 
research and development. Final report, 8:5370 (R:US) 
Tax Laws 
Study of the Economic Recovery Act of 1981 and automotive 
research and development. Final report, 8:5370 (R:US) 
AXONS 
See NERVE CELLS 
AZORES ISLANDS 
Geothermal Energy 
Geothermal development in the Azores, 8:4751 (J:US) 
Geothermal Exploration 
Geothermal development in the Azores, 8:4751 (J:US) 
Geothermal Power Plants 


New geothermal power plants in Azores and Kenya, 8:4886 
(J:US) 
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BACA GEOTHERMAL FIELD 
Geothermal Wells 
Fracture stimulation of Union's Baca Well 23, 8:4929 (J:US) 
Hydraulic Fracturing 
Fracture stimulation experiments at the Baca Project Area, 
8:4921 (RA:US) 
Resource Development 
Forecast of geothermal drilling activity, 8:4755 (J:US) 
Two-Phase Flow 
Effects of CO2 content on geothermal systems: implications for 
Baca reservoir, 8:4932 (J:US) 
Well Pressure 
Interpretation of downhole data from the Baca geothermal 
field: status as of June 1981, 8:4833 (J:US) 
Well Stimulation 
Fracture stimulation of Union's Baca Well 23, 8:4929 (J:US) 
Well Temperature 
Interpretation of downhole data from the Baca geothermal 
field: status as of June 1981, 8:4833 (J:US) 
BACTERIA 
See also PHOTOSYNTHETIC BACTERIA 
Population Dynamics 
Deep sea biophysics, 8:6238 (RA:US) 
BACTERIAL SPORES 
Radiosensitivity 
Physical determinants of radiation sensitivity in bacterial 
spores, 8:6224 (R:US) 
BALTIC SEA 
Oil Spills 
Oil spill in Stockholm archipelago 1979. Combat and cleanup, 
8:4161 (R:SE) 
BANGLADESH 
Agriculture 
Integrated family farm system for agriculture, livestock and 
energy production. With multipurpose crops, multipurpose 
animals, ponds with plants and animals and a digester unit 
for control of both human and animal diseases, 8:6221 
(R:DK) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Leaching 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
BARIUM 133 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 
Leaching 
Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 
BARIUM 141 
Energy Levels 
Decay of mass-separated '*'Cs to '*!Ba and systematics of N 
= 85 isotones, 8:6460 (J:US) 
BARIUM 144 
Beta-Minus Decay 
Decay of neutron-rich '**Ba to levels of '**La, 8:6479 (J:US) 
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BARNWELL FUEL PROCESSING PLANT 
Nuclear Materials Management 
Automated on-line L-edge measurement of SNM concentration 
for near-real-time accounting, 8:4516 (R:US) 
BARSTOW SOLAR PILOT PLANT 
Beam Monitors 
BCS technical objectives and design requirements (RADL 
Item 3-1). 10-MWe solar-thermal central-receiver pilot plant: 
solar facilities design integration, 8:4688 (R:US) 
Catalogs 
Master equipment list (RADL Item 2-19). 10-MWe solar- 
thermal central-receiver pilot plant: solar facilities design 
integration, 8:4687 (R:US) 
Central Receivers 
Receiver subsystem analysis report (RADL Item 4-1). 10-MWe 
Solar Thermal Central-Receiver Pilot Plant: solar-facilities 
design integration, 8:4689 (R:US) 
Computerized Control Systems 
10-MWe solar-thermal central-receiver pilot plant, solar- 
facilities design integration: system integration laboratory 
test plan (RADL item 6-4), 8:4691 (R:US) 
Equipment 
Master equipment list (RADL Item 2-19). 10-MWe solar- 
thermal central-receiver pilot plant: solar facilities design 
integration, 8:4687 (R:US) 
Heliostats 
10-MWe solar-thermal central-receiver pilot plant, solar 
facilities design integration: collector-field optimization 
report (RADL item 2-25), 8:4694 (R:US) 
Collector-field-layout specification (RADL Item 2-12). 10- 
MWe solar-thermal central-receiver pilot plant: solar 
facilities design integration, 8:4690 (R:US) 
Manuals 
10-MWe solar-thermal central-receiver pilot plant: solar- 
facilities design integration. Plant operating/training manual 
(RADL-Item 2-36), 8:4686 (R:US) 
Operation 
10-MWe solar-thermal central-receiver pilot plant: solar- 
facilities design integration. Plant operating/training manual 
(RADL-Item 2-36), 8:4686 (R:US) 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Research 
Liquid fossil-fuel technology. Quarterly technical progress 
report, April-June 1982, 8:4100 (R:US) 
BARYONS 
Particle Production 
Recombination mechanism for baryon production in jets, 
8:6406 (J:NL) 
BASALT 
Nuclear-waste repository in basalt: seal development studies, 
8:4432 (R:US) 
Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 
Deformation 
Summary of Near-Surface Test Facility results and their 
application to repository design, 8:4430 (R:US) 


Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Geology 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Hydrology 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Hydrologic studies within the Pasco Basin, 8:4425 (R:US) 

Hydrologic modeling of the Columbia Plateau basalts, 8:4415 
(R:US) 

Isotope Dating 

#Ar/*®Ar ages of Columbia River basalt from deep boreholes 

in south-central Washington, 8:6277 (R:US) 


Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 


BELGIUM 
Radioactive Waste Processing 


Sentinel Gap basalt reacted in a temperature gradient, 8:5693 

(RA:US) 
Rock Mechanics 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Rock-Fluid Interactions 

Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 

Laboratory analog experiment, 8:4409 (RA:US) 

Sentinel Gap basalt reacted in a temperature gradient, 8:5693 
(RA:US) 

Surface Coating 

Sentinel Gap basalt reacted in a temperature gradient, 8:5693 

(RA:US) 
Temperature Effects 

Summary of Near-Surface Test Facility results and their 

application to repository design, 8:4430 (R:US) 
Waste-Rock Interactions 

Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 

BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS 
Feasibility Studies 

Utilization of Battelle-treated coal in gasification and 
combustion processes to control sulfur emissions. Final 
report, 8:4068 (R:US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAYS 
Hydrology 

Circulation and hydrography of Norton Sound, 8:6306 

(BA:US) 
BBGKY EQUATION 
Analytical Solution 
Study of spatially nonuniform solutions of the first BBGKY 
equation, 8:6517 (J:US) 
BEAM COOLING 
See ELECTRON COOLING 
BEAM INJECTION HEATING 
Beta Ratio 

Computations on neutral beam injection heating, ripple 
recommendations and varying comnpression ratio in 
ZEPHYR, 8:6529 (R:DE) 

BEAM TRANSPORT 
Computerized Simulation 

Application of the direct integral method for calculation of 
stationary magnetic fields in systems with iron, 8:5892 
{RA:SU:In Russian) 

BEAN PLANT 
See PHASEOLUS 
BEARINGS 
Design 

Development of an improved bearing pack for downhole 

motors in geothermal applications, 8:4933 (J:US) 
Seals 
Development of an improved bearing pack for downhole 
motors in geothermal applications, 8:4933 (J:US) 
BEES 
See INSECTS 
BELGIUM 
Radioactive Waste Processing 

Inactive Pamela vitrification facility in Mol; manufacture and 
characteristics of Vitromet products (in German), 8:4339 
(RA:DE:GE) 

Inactive vitrification in Mol. Ceramic melting, feed and off gas 
system, pouring equipment for glassmelting (In German), 
8:4338 (RA:DE:GE) 

Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 





BELIZE 
Energy Policy 


BELIZE 
Energy Policy 

US trade and development program. Energy projects data 

sheets, 8:5288 (R:US) 
BELT CONVEYORS 
Economics 

Belt conveyor systems in underground roadways, 8:4060 

(R:DE:In German) 
BENTHOS 
Ecology 

Mid-Pacific Research Laboratory. Annual report, 1 October 

1980-30 September 1981, 8:6135 (R:US) 
BENTONITE 

Backfill barriers for nuclear waste repositories in salt, 8:4364 

(RA:DE) 
Physical Properties 

Permanent effects of elevated temperature on the hydraulics 
and strength properties of clay confining layers in aquifer 
storage of thermal energy, 8:5266 (R:US) 

Rock-Fluid Interactions 
Laboratory analog experiment, 8:4409 (RA:US) 
BENZENE 
Chemical Radiation Effects 
Radiation-induced chlorination of benzene, 8:5786 (RA:DD) 
Chlorination 
Radiation-induced chlorination of benzene, 8:5786 (RA:DD) 
Diffusion 

Permeation of protective garment material by liquid benzene 

and by tritiated water, 8:6272 (J:US) 
Hydrogenation 
Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERING SEA 
Baseline Ecology 

Biology of walleye pollock (Walleye pollock: Theragra 
chalcogramma), 8:6119 (BA:US) 

Distribution of dissolved LMW hydrocarbons in Bristol Bay, 
Alaska: implications for future gas and oil development, 
8:6131 (BA:US) 

Distribution, migration, and status of Pacific herring (Pacific 
herring: Clupea harengus pallasi), 8:6118 (BA:US) 

Eastern Bering Sea shelf: oceanography and resources. 
Volumes 1 and 2, 8:6111 (B:US) 


Ecosystem dynamics in the eastern Rering Sea, 8:6123 (BA:US) 


Finfish and the environment, 8:6122 (BA:US) 

Halibut ecology (Halibut: Hippoglossus stenolepis), 8:6117 
(BA:US) 

Hydrocarbons of animals of the Bering Sea, 8:6114 (BA:US) 

Hydrocarbon gases in near-surface sediment of the northern 
Bering Sea, 8:6130 (BA:US) 


Ice-dominated regimen of Norton Sound and adjacent areas of 


the Bering Sea, 8:6315 (BA:US) 

Ice gouging on the subarctic Bering shelf, 8:6316 (BA:US) 

Ichthyoplankton, 8:6116 (BA:US) 

Organic geochemistry of surficial sediments from the eastern 
Bering Sea, 8:6129 (BA:US) 

Organic matter in the Bering Sea and adjacent areas, 8:6113 
(BA:US) 

Overview of fisheries oceanography, 8:6115 (BA:US) 

Population characteristics and ecology of yellowfin sole 
(Yellowfin sole: Limanda aspera), 8:6120 (BA:US) 

Preliminary observations of the carbon budget of the eastern 
Bering Sea shelf, 8:6112 (BA:US) 

Sedimentary processes and potential geologic hazards on the 
sea floor of the northern Bering Sea, 8:6314 (BA:US) 

Shelf environment, 8:6039 (BA:US) 

Some heavy metal contents of Bering Sea seals, 8:6128 
(BA:US) 

Trans-shelf movements of Pacific salmon (Pacific salmon: 
Oncorhynchus spp.), 8:6121 (BA:US) 

Bays 

Circulation and hydrography of Norton Sound, 8:6306 

(BA:US) 
Climates 
Marine climatology of the Bering Sea, 8:6037 (BA:US) 
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Shelf environment, 8:6039 (BA:US) 
Continental Shelf 
Distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern 
Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters, 8:6295 (BA:US) 
Energy Budgets 
Preliminary observations of the carbon budget of the eastern 
Bering Sea shelf, 8:6112 (BA:US) 
Geologic Models 
Role of the Kaltag and Kobuk faults in the tectonic evolution 
of the Bering Strait region, 8:6285 (BA:US) 
Hazards 
Ice gouging on the subarctic Bering shelf, 8:6316 (BA:US) 
Hydrology 
Hydrographic structure over the continental shelf of the 
southeastern Bering Sea, 8:6304 (BA:US) 
Ice 
Anticipated oil-ice interactions in the Bering Sea, 8:4163 
(BA:US) 
Bering Sea ice-edge phenomena, 8:6312 (BA:US) 
Eastern Bering Sea ice dynamics and thermodynamics, 8:6313 
(BA:US) 
Nearshore ice characteristics in the eastern Bering Sea, 8:6311 
(BA:US) 
Recent fluctuations in sea ice distribution in the eastern Bering 
Sea, 8:6309 (BA:US) 
Remote sensing analysis of ice growth and distribution in the 
eastern Bering Sea, 8:6310 (BA:US) 
Meteorology 
Recent short-period wintertime climatic fluctuations and their 
effect on sea-surface temperatures in the eastern Bering Sea, 
8:6038 (BA:US) 
Oceanography 
Perspective of physical oceanography in the Bering Sea, 1979, 
8:6303 (BA:US) 
Organic Matter 
Organic matter in the Bering Sea and adjacent areas, 8:6113 
(BA:US) 
Research Programs 
Perspective of physical oceanography in the Bering Sea, 1979, 
8:6303 (BA:US) 
Sediments 
Some geochemical characteristics of Bering Sea sediments, 
8:6294 (BA:US) 
Tectonics 
Role of the Kaltag and Kobuk faults in the tectonic evolution 
of the Bering Strait region, 8:6285 (BA:US) 
Tide 
Tides of the eastern Bering Sea shelf, 8:6308 (BA:US) 
Water Currents 
Circulation over the continental shelf of the southeastern 
Bering Sea, 8:6305 (BA:US) 
Reevaluation of water transports in the vicinity of Bering 
Strait, 8:6307 (BA:US) 


BERYLLIUM 11 


Beta-Minus Decay 
Decay scheme of '' Be, 8:6434 (J:US) 


Electron-neutrino correlation in the first-forbidden beta decay 
of "Be, 8:6435 (J:US) 


BERYLLIUM,7 


Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 


around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 


BERYLLIUM 9 TARGET 


Proton Reactions 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
Triton Reactions 
Decay scheme of ''Be, 8:6434 (J:US) 
Electron-neutrino correlation in the first-forbidden beta decay 
of "Be, 8:6435 (J:US) 
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BETA DOSIMETRY 
Survey Monitors 
Beta-energy response of the Eberline RO-7 survey instrument, 
8:6003 (R:US) 
BETATRONS. 
Accelerator Facilities 
Circular free-electron laser (Patent), 8:5839 (P:US) 
BGC-LURGI SLAGGING PROCESS 
Computerized Simulation 
Moving-bed gasification - combined-cycle control study. 
Volume 2. Results and conclusions, Case 2 - oxygen-blown, 
slagging-ash operation, 8:3958 (R:US) 
BIBENZYL 
Pyrolysis 
Exploratory study of coal-conversion chemistry. Quarterly 
report No. 5, May 19, 1982-August 18, 1982, 8:3950 (R:US) 
BIBLIS-A REACTOR 
Spent Fuels 
Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 
BIG ROCK POINT REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
BI-GAS PROCESS 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Deactivation 
BI-GAS pilot plant. Quarterly technical progress report, 1 July 
1982-30 September 1982, 8:3933 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Pilot Plants 
BI-GAS pilot plant. Quarterly technical progress report, 1 
April 1982-30 June 1982 (Operations), 8:3932 (R:US) 
BI-GAS pilot plant. Quarterly technical progress report, 1 
January 1982-31 March 1982 (Test G-18), 8:3931 (R:US) 
BI-GAS pilot plant. Quarterly technical progress report, 1 
October-31 December 1981, 8:3930 (R:US) 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
BINARY STARS 
X Radiation 
X-ray eclipses in AR Lac: preliminary results, 8:6321 (R:US) 
BINARY-FLUID SYSTEMS 
Heat Transfer Fluids 
Supercritical heat-exchange field test: field-performance data 
on shell-and-tube heat exchangers in geothermal service, 
8:4879 (R:US) 
BIOCHEMISTRY 
Research Programs 
Report on the results of research and development works 1981, 
8:6229 (R:DE:In German) 
BIOGAS PROCESS 
Feasibility Studies 
Small-scale biogas applications, 8:4665 (R:US) 
BIOLOGICAL EXTINCTION 
Global Aspects 
Experimental evidence that an asteroid impact led to the 
extinction of many species 65 million years ago, 8:6274 
(R:US) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 


MILK 
PLANTS 


Chemical Analysis 
Rapid method of '°7Cs determination in biological material, 
8:5723 (RA:CS:In Slovak) 


Hydrocarbons 
Hydrocarbons of animals of the Bering Sea, 8:6114 (BA-:US) 
BIOLOGICAL MODELS 
Aquatic Ecosystems 
Deep sea biophysics, 8:6238 (RA:US) 
BIOLOGICAL SHIELDING 
Radiation Doses 

Absorbed dose measurements external to thick shielding at a 
high energy proton accelerator: ison with Monte- 
Carlo calculations, 8:5949 (J:NL 

BIOMASS 

(All growing organic matter such as plants, trees, grasses, and 

algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SUGAR CANE 
TREES 
wooD 
WOOD WASTES 
Anaerobic Digestion 

Advanced thermophilic digestion of biomass blends, 8:4606 

(R:US) 
Calculation Methods 

Evaluation of merchantable-total biomass conversion ratios 

used in global carbon budget research, 8:4618 (RA:US) 
Commercialization 

Commercial and industrial biomass projects in the Tennessee 

Valley Authority region, 8:4667 (R:US) 
Energy Conversion 

Exploratory considerations of scale effects on the potential 
performance of wood-energy conversion systems, 8:4625 
(R:US) 

Evaluation 

Current status of biomass in the US energy situation, 8:5427 

(RA:US) 
Gasification 

Gasification of biomass and peat. Final report of 5, 8:4556 
(R:SE:In Swedish) 

Predesign and cost estimate for a PDU-KTH gasifier at 
Studsvik, 8:4555 (R:SE) 

Inventories 

Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 

Estimate of total oak and beech brushwood and tree crowns 
based on data from the French national forestry inventory, 
8:4642 (R:XE:FR) 

Methanation 

Production of energy and subproducts with the aid of various 

plant cultures on waste waters, 8:4644 (R:XE:FR) 
Pyrolysis 

Benefits analysis for the production of fuels and chemicals 

using solar thermal energy. Final report, 8:4638 (R:US) 
Research Programs 

Short rotation woody crops program: 1982 program summary, 
8:4656 (R:US) 

Short Rotation Cultivation 

Short rotation woody crops program: 1982 program summary, 
8:4656 (R:US) 

Systems Analysis 

Exploratory considerations of scale effects on the potential 
performance of wood-energy conversion systems, 8:4625 
(R:US) 

BIOMASS CONVERSION PLANTS 

Biogas systems in Switzerland. A tour to 11 plants in the 

North-Eastern Switzerland, fall 81, 8:4653 (R:DK:In Danish) 
Economic Analysis 

Configurations for a forest refinery: an interim report (Steam 
explosion vs acid hydrolysis pretreatment; organosolv vs 
kraft pulping processes), 8:4559 (R:US) 

Feasibility Studies 

Biomass alternative fuels program: final report. Feasibility 
study for fuels production: fluidized-bed gasification of 
wood, Potlatch Corporation, 8:4630 (R:US) 





Investment 
Predesign and cost estimate for a PDU-KTH gasifier at 
Studsvik, 8:4555 (R:SE) 
Operating Cost 
Predesign and cost estimate for a PDU-KTH gasifier at 
Studsvik, 8:4555 (R:SE) 
Process Development Units 
Predesign and cost estimate for a PDU-KTH gasifier at 
Studsvik, 8:4555 (R:SE) 
BIOMASS PLANTATIONS 


Production of energy and subproducts with the aid of various 
plant cultures on waste waters, 8:4644 (R:XE:FR) 
Cultivation 
Survey of weed control methods, 8:4648 (R:SE) 
Cultivation Techniques 
Summary of factors influencing coppicing, 8:4650 (R:SE) 
Economics 
Methanol production from Eucalyptus wood chips. Working 
Document 9. Economics of producing methanol from 
Eucalyptus in Central Florida, 8:4635 (R:US) 
Energy Balance 
Energy inputs and outputs of fuel-alcohol production. 
Appendices C through F. Methanol from cellulose, 8:4621 
(R:US) 
Potential of photosynthetically produced organic matter as an 
energy feedstock. Final report, 8:4643 (R:XE) 
Environmental Impacts 
Methanol production from eucalyptus wood chips. Attachment 
V. The Florida eucalyptus energy farm: environmental 
impacts, 8:4633 (R:US) 
Feasibility Studies 
Large-scale demonstration of fuel/chemical feedstock 
production from showy milkweed (Asclepias speciosa). Final 
report, 8:4623 (R:US) 
Methanol production from Eucalyptus wood chips. Working 
Document 9. Economics of producing methanol from 
Eucalyptus in Central Florida, 8:4635 (R:US) 


Biomass yields and management of natural coppice stands, 
8:4647 (R:SE) 
Health Hazards 
Methanol production from eucalyptus wood chips. Attachment 
IV. Health and safety aspects of the eucalypt biomass to 
methanol energy system, 8:4632 (R:US) 
Inventories 
Inventory of species and cultivars potentially valuable for 
forest/biomass production, 8:4646 (R:SE) 
Irrigation 
Geothermal fluids to irrigate energy crops on Imperial East 
Mesa Desert, California, 8:4875 (J:US) 
Operation 
Energy inputs and outputs of fuel-alcohol production. 
Appendices C through F. Methanol from cellulose, 8:4621 
(R:US) 
Productivity 
Biomass yields and management of natural coppice stands, 
8:4647 (R:SE) 
Safety 
Methanol production from eucalyptus wood chips. Attachment 
IV. Health and safety aspects of the eucalypt biomass to 
methanol energy system, 8:4632 (R:US) 
Short Rotation Cultivation 
Growth-related problems of aging and senescence in fast 
growing trees grown on short rotations, 8:4649 (R:SE) 
Production from tree-shaped salix species. A pilot study 
(Billions), 8:4652 (R:SE:In Swedish) 
Vegetative Propagation 
Methanol production from Eucalyptus wood chips. Working 
Document 2. Vegetative propagation of Eucalypts, 8:4631 
(R:US) ; 
Weeds 
Survey of weed control methods, 8:4648 (R:SE) 
BIOTITE 
Radionuclide Migration 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
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BIRDS 
Mortality 
Prevention of Golden Eagle electrocution. Final report, 8:5018 
(R:US) 
Viruses ‘ 
Immunochemistry of p19 - and p27 structural proteins of the 
bird retroviruses, 8:6171 (RA:BR:In Portuguese) 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISMUTH 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
BISMUTH 209 TARGET 
Pion Reactions 
Observation of the (arp,7~ n) and (2r*,7* p) reactions at 165 
MeV, 8:6436 (J:NL) 
BITUMENS 
See also COAL TAR 
Dielectric Properties 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Permittivity 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Ultrasonic Testing 
Measurements of the speed of sound and the absorption 
coefficient for ion exchange resin embedded in concrete and 
bitumen using ultrasonic waves at around 0.1 MHz, 8:5699 
(R:SE) 
BLACK AMERICANS 
Energy Consumption 
Minority elderly energy consumer, 8:5302 (BA:US) 
BLACK COAL 
Briquetting 
Utilization of ANCIT by-products, 8:4067 (R:DE:In German) 
Classification . 
Mathematical description of the pneumatic separation of hard 
coal in centrifugal separators, 8:4079 (R:DE:In German) 
Desulfurization 
Desulphurization of coal by means of the Batac-jig, 8:3909 
(R:DE:In German) 
Sorting 
Dry processing of power plant coal high in inerts, 8:4066 
(R:DE:In German) 
Mathematical description of the pneumatic separation of hard 
coal in centrifugal separators, 8:4079 (R:DE:In German) 
BLACK SHALES 
Chemical Composition 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
Exploration 
Eastern Gas Shales Project. Appalachian, Illinois and Michigan 
Basin coring, logging, and well-evaluation program. Final 
report, 8:4168 (R:US) 
Geology 
Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
Mineralogy 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
Underground Mining 
Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BOGOLYUBOV THEORY 
See BBGKY EQUATION 
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BOILER FUELS 
Fuel Substitution 
Utilization of waste oil as fuel, 8:4159 (R:DK:In Danish) 
BOILERS 
See also REFUSE-FUELED BOILERS 
Energy Efficiency 
Energy efficiency of industrial steam boilers. Final report, 
8:5517 (R:US) 
Fouling 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 
Performance 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 
Energy efficiency of industrial steam boilers. Final report, 
8:5517 (R:US) 
Surveys 
New Zealand boiler stock, 8:5532 (R:NZ) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONNER SPHERE SPECTROMETERS 
Response Functions 
Neutron dosimetry and spectrometry with Bonner spheres. 
Working out a log-normal reference matrix, 8:5971 (R:FR:In 
French) 
BONNEVILLE POWER ADMINISTRATION 
Market 
Legal treatment of geothermal resources in BPA marketing 
area states, 8:4847 (J:US) 
BOR-60 REACTOR 
Reactor Kinetics 
Determination of the Ksub(ef) for the BFS-40 critical assembly 
using different programs and systems of constants, 8:5165 
(RA:SU:In Russian) 
BOREHOLES 
Closures 
Dynamic hole closure behind a deep ocean sediment 
penetrator, 8:4489 (RA:US) 
Hole closure calculations using HONDO II and MARBLE, 
8:4488 (RA:US) 
BORN-BOGOLYUBOV-GREEN-KIRKWOOD-YVON 
See BBGKY EQUATION 
BORON 
Leaching 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
BORON 10 
Isotope Separation 
Calculation of isotopic profile during band displacement on 
ion-exchange resins, 8:5733 (R:IN) 
BORON 11 
Energy Levels 
Decay scheme of "Be, 8:6434 (J:US) 
Electron-neutrino correlation in the first-forbidden beta decay 
of 1 Be, 8:6435 (J:US) 
Isotope Separation 
Calculation of isotopic profile during band displacement on 
ion-exchange resins, 8:5733 (R:IN) 
BOROSILICATE GLASS 
Development of borosilicate glass for the vitrification facility 
PAMELA, 8:4354 (RA:DE:GE) 
Laboratory activity in Italy in the field of vitrification of high- 
level wastes, 8:4334 (RA:DE) 
Receptivity of borosilicate glass VG 98/12 for incorporating 
high-level radioactive wastes (In German), 8:4356 
(RA:DE:GE) 


BRAZIL 


Additives 
Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
Chemical Composition 
Interaction of vitrified high level waste with clay environment, 
8:5691 (RA:DE) 
Review of recent PNL research activities related to glass 
leaching mechanisms, 8:4399 (RA:US) 
Chemical Reactions 
Reaction and devitrification of a prototype nuclear-waste- 
storage glass with hot magnesium-rich brine, 8:4391 (R:US) 
Corrosion 
Interaction of vitrified high level waste with clay environment, 
8:5691 (RA:DE) 
Crystallization 
Compared quantitative determination of nuclear waste glass 
crystallization rate by light microscopy and x ray diffraction, 
8:4358 (RA:DE) 


Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 

Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 

Interaction of vitrified high level waste with clay environment, 
8:5691 (RA:DE) 

Repository systems interactions, 8:4407 (RA:US) 

Review of recent PNL research activities related to glass 
leaching mechanisms, 8:4399 (RA:US) 

Some thoughts on MCC-14: recommended practice for 
experimentally evaluating waste form leaching in a geologic 
repository (Reference waste form is borosilicate glass), 
8:4411 (RA:US) 

Phase Transformations 
Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
Temperature Effects 
Compared quantitative determination of nuclear waste glass 
ization rate by light microscopy and x ray diffraction, 
8:4358 (RA:DE) 
Waste-Rock Interactions 

Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 

Some thoughts on MCC-14: recommended practice for 
experimentally evaluating waste form leaching in a geologic 
repository (Reference waste form is borosilicate glass), 
8:4411 (RA:US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOTTOM-HOLE PRESSURE 
See WELL PRESSURE 
BOUNDARY LAYERS 
Flow Rate 
Turbulent boundary layer over a flat plate with strong 
stepwise heating, 8:5844 (R:US) 
Temperature Distribution 
Turbulent boundary layer over a flat plate with strong 
stepwise heating, 8:5844 (R:US) 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRAWLEY GEOTHERMAL FIELD 


Surveys 
Hydrothermal system at the East Brawley KGRA, Imperial 
Valley, California, 8:4823 (J:US) 
Geothermal Power Plants 
Brawley i0 MWe power plant, Unit 1, 8:4889 (J:US) 
Systems 


Hydrothermal system at the East Brawley KGRA, Imperial 
Valley, California, 8:4823 (J:US) 
BRAZIL 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 





BRAZIL 
Energy Policy 


BREAKWATERS 
See DAMS 
BREEDER REACTORS 


See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Reactor Cooling Systems 
Nuclear-radiation-actuated valve (Patent application; for 
increasing coolant flow to blanket), 8:5096 (P:US) 
BREEDING BLANKETS 
Gamma Transport Theory 
Calculated neutron and gamma-ray energy spectra from 14- 
MeV neutrons streaming through an iron duct: comparison 
with experiment, 8:6639 (J:US) 
Neutron Transport Theory 
Calculated neutron and gamma-ray energy spectra from 14- 
MeV neutrons streaming through an iron duct: comparison 
with experiment, 8:6639 (J:US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


Mineral Wastes 
Stabilized copper mill tailing and fly ash for brick manufacture, 
8:4006 (RA:US) 
BRINES 
Chemical Reactions 
Reaction and devitrification of a prototype nuclear-waste- 
storage glass with hot magnesium-rich brine, 8:4391 (R:US) 
Corrosive Effects 
Corrosion studies of titanium and iron base alloys for waste 
canister overpack applications, 8:5650 (RA:US) 
Enthalpy 
Easy brine flash estimates, 8:4968 (J:US) 
Filtration 
Suspended solids removal prior to brine reinjection, 8:4869 
(J:US) 


Easy brine flash estimates, 8:4968 (J:US) 
Permeability 
Measuring salt water permeabilities, 8:4795 (RA:US) 
Production 
Data-collection instrumentation and interpretation for 
geopressured aquifer well tests, 8:4174 (R:US) 
Radiolysis 
Effects of radiation on corrosion of titanium, 8:5652 (RA:US) 
Reinjection 
Economic potential of reinjection into geopressured aquifers, 
8:4878 (J:US) 
Evaluation of reinjection into geopressured reservoirs, 8:4863 
(J:US) 
Reinjection and injection of fluids in geothermal operations 
(state of the art), 8:4855 (R:US) 
Suspended solids removal prior to brine reinjection, 8:4869 
(J:US) 
Sampling 
Sampling procedure for atmospheric geothermal brines, 8:4834 
(J:US) 
BRIQUETTING 
Waste Heat Utilization 
Utilization of ANCIT by-products, 8:4067 (R:DE:In German) 
BRITISH COLUMBIA 
Geochemistry 


Revised stream sediment geochemistry at selected precious 

metal deposits in British Columbia, 8:6296 (BA:US) 
BROMINE 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas, National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
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Ecological Concentration 
Time-series analysis for identification of pirticle-emission 
sources, 8:6046 (R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
BROMINE 72 
Energy Levels 
Collective states in the doubly odd ™Br nucleus, 8:6444 (J:US) 
BROMINE 79 
Thermal Diffusion 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
BROWNS FERRY-1 REACTOR 
Loss of Coolant 
Scram discharge volume break studies accident sequence 
analysis, 8:5181 (R:US) 
Personnel Dosimetry 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
Radioactive Effluents 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1980, 8:6073 (R:US) 
Reactor Operators 
Scram discharge volume break studies accident sequence 
analysis, 8:5181 (R:US) 
Risk Assessment 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
BROWNS FERRY-2 REACTOR 
Personnel Dosimetry 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
Radioactive Effluents 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1980, 8:6073 (R:US) 
Risk Assessment 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
BROWNS FERRY-3 REACTOR 
Personnel Dosimetry 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
Radioactive Effluents 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1980, 8:6073 (R:US) 
Risk Assessment 
Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 
BUBBLE CHAMBERS 
Data Analysis 
Momentum calculation for charged tracks with minute 
curvature, 8:6008 (J:NL) 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
Feasibility Studies 
Research on the use in road construction of the ash from 
bituminous schist fired in thermoelectric power plants, 
8:4005 (RA:US) 
Production 
Energy consumption in the production of building materials, 
8:5498 (R:FI:In Finnish) 
Templite catalyst: a new construction material, 8:4010 (RA:US) 
Waste Product Utilization 
Research on the use in road construction of the ash from 
bituminous schist fired in thermoelectric power plants, 
8:4005 (RA:US) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
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SCHOOL BUILDINGS 


Use of mechanical ventilation with heat recovery for 
controlling radon and radon-daughter concentrations in 
houses, 8:5836 (J:GB) 

Convection 

Convective heat transfer in buildings: recent research results, 
8:5475 (R:US) 

Correlations for convective heat transfer from room surfaces, 
8:5480 (R:US) 

Energy Analysis 

Empirical validation of building energy-analysis simulation 
programs: a status report, 8:4720 (R:US) 

Summary report of building energy compilation and analysis 
(BECA). Part V. Validation of energy-analysis computer 
programs, 8:5478 (R:US) 

Energy Consumption 

Summary report of building energy compilation and analysis 
(BECA). Part V. Validation of energy-analysis computer 
programs, 8:5478 (R:US) 

Hazards 


Fires, dwellings, energy: a study of future fire risks, 8:6270 
(R:SE:In Swedish) 
Heat Transfer 
Convective heat transfer in buildings: recent research results, 
8:5475 (R:US) 
National Program Plans 
Energy and settlement at long sight perspective. The basis of 
the program plan of BFR 1981-1984, 8:5457 (R:SE:In 
Swedish) 
Natural Convection 
Convection coefficients at building surfaces, 8:4716 (R:US) 
Solar Space Heating 
Comparison of the solar-gas and solar-electric interface, 8:5433 
(J:GB) 
Solar energy/utility interface: the technical issues, 8:5434 
(J:GB) 
Solar Water Heating 
Comparison of the solar-gas and solar-electric interface, 8:5433 
(J:GB) 
Solar energy/utility interface: the technical issues, 8:5434 
(J:GB) 
Thermal Insulation 
Economical and most efficient thermal insulation in buildings, 
8:5458 (R:DE:In German) 
Ventilation 
Use of mechanical ventilation with heat recovery for 
controlling radon and radon-daughter concentrations in 
houses, 8:5836 (J:GB) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BURGERS VECTOR 
Calculation Methods 
Error growth in using the random choice method for the 
inviscid Burgers equation, 8:6520 (J:US) 
BURNUP 
Computer Calculations 
Burn up calculation applied to the NEACRP fast breeder 
benchmark. Appendix: tables of 70 and 25 group cross 
sections for actinide and F.P., 8:5087 (R:JP) 
BWR TYPE REACTORS 


See also BIG ROCK POINT REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
HDR REACTOR 
LACBWR REACTOR 
MILLSTONE-1 REACTOR 
OYSTER CREEK-1 REACTOR 
PEACH BOTTOM-2 REACTOR 


ATWS 
Calculation of a BWR partial ATWS using RAMONA-3B, 
8:5176 (R:US) 


Construction 

Nuclear power plants: construction status report, data as of 

6/30/82, 8:5098 (R:US) 
Containment Buildings 

Calculations of hydrogen detonations in nuclear containments 
by the random choice method, 8:5230 (R:US) 

Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 

Hydrogen burn survival experiments: FITS Series One, 8:5223 
(R:US) 

Hydrogen-Burn Survival Program, 8:5246 (R:US) 

Hydrogen mitigation and control program, 8:5247 (R:US) 

Containment Systems 

Combustion modeling in MARCH: developments and 
limitations, 8:5238 (R:US) 

Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 

Safety/relief valve quencher loads: evaluation for BWR Mark 
II and III containments, 8:5212 (R:US) 

Cooling Ponds 

Comparison between field data and ultimate heat-sink cooling- 

pond and spray-pond models, 8:5047 (R:US) 
Critical Heat Flux 

Parametric study of CHF data. Volume 3, Part 1. Critical heat 

flux data. Final report, 8:5193 (R:US) 
ECCS 

Parametric study of containment emergency-sump 
performance: results of vertical-outlet sump tests, 8:5050 
(R:US) 

Electric Cables 

Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-ID, 8:5202 (R:JP:In Japanese) 

Engineered Safety Systems 

Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 

Hydrogen-Burn Survival Program, 8:5246 (R:US) 

Fuel Assemblies 

Effect of throttling on burnout heat flux and hydrodynamic 
instability in natural circulation, 8:5172 (R:EG) 

Parametric study of CHF data. Volume 3, Part 2. Critical heat 
flux data. Final report, 8:5194 (R:US) 

Parametric study of CHF data. Volume 1. Compilation of rod 
bundle CHF data available at the Columbia University Heat 
Transfer Research Facility. Final report, 8:5040 (R:US) 

Fuel Element Failure 

Visual investigation of transient fuel behavior under a rapid 

heating condition, 8:5203 (R:JP:In Japanese) 
Fuel Rods 

Effect of throttling on burnout heat flux and hydrodynamic 
instability in natural circulation, 8:5172 (R:EG) 

Fission-product release from irradiated LWR fuel, 8:5034 
(R:US) 

Power-ramp testing and postirradiation examination of PCI- 
resistant LWR fuel rod designs, 8:5035 (R:US) 

Fuel-Cladding Interactions 

Power-ramp testing and postirradiation examination of PCI- 

resistant LWR fuel rod designs, 8:5035 (R:US) 
Heat Sinks 

Comparison between field data and ultimate heat-sink cooling- 

pond and spray-pond models, 8:5047 (R:US) 
Isotope Production 

Experimental determination of curium build-up in light water 
reactors and comparison with calculated values, 8:5137 
(R:DE:In German) 

Loss of Coolant 

Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-ID), 8:5202 (R:JP:In Japanese) 

Development of techniques for fabrication of film probe sensor 
assembly, 8:5227 (R:US) 

SCRAM-discharge volume break studies. Part 2. Fission- 
product transport analyses, 8:5184 (R:US) 





BWR TYPE REACTORS 
Loss of Coolant 


Some applications of holography at the Idaho National 
Engineering Laboratory, 8:5191 (R:US) 


Attack of fragmented-core debris on concrete in the presence 
of water, 8:5241 (R:US) 

Combustion modeling in MARCH: developments and 
limitations, 8:5238 (R:US) 

Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 

Protective measures and regulatory strategies for core-melt 
accidents, 8:5228 (R:US) 

Transient core-debris bed heat-removal experiments and 
analysis, 8:5178 (R:US) 

Pipes 

Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 

Pressure Vessels 

Experiments on the pressure relief in a model reactor pressure 
vessel with internals at BWR conditions, 8:5174 (R:DE:GE) 

Improving ultrasonic inspection reliability. Final report, 8:5036 
(R:US) 

Preliminary results of international round robin on ITV-8A, 
8:5033 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Primary Coolant Circuits 

Function analysis of steam isolation valves. Final report of the 
isolation valve licensing support (IVLS) project, 8:5051 
(R:SE) 

Improving ultrasonic inspection reliability. Final report, 8:5036 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 

Nuclear-component wear measurements. Final report, 8:5042 
(R:US) 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

Properties of colloidal corrosion products and their effects on 
nuclear plants. Volume 1. Executive summary. Final report, 
8:5038 (R:US) 

Reactor Accidents 

Aerosol depletion by certain ESF systems during severe 
accidents - PNL program, 8:5236 (R:US) 

Hydrogen burn survival experiments: FITS Series One, 8:5223 
(R:US) 

Hydrogen-Burn Survival Program, 8:5246 (R:US) 

Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 

Hydrogen mitigation and control program, 8:5247 (R:US) 

Influence of steam on the behavior of UsOs aerosols, 8:5183 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

Radioiodine source term and its potential impact on the use of 
potassium iodide, 8:5186 (R:US) 

Visual investigation of transient fuel behavior under a rapid 
heating condition, 8:5203 (R:JP:In Japanese) 

Reactor Licensing 

Enforcement actions: significant actions resolved. Quarterly 
progress report, January-June 1982, 8:5110 (R:US) 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Operating reactors licensing actions summary, 8:5102 (R:US) 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Reactor Materials 

Evaluation of irradiation response of reactor pressure vessel 
materials. Final report, 8:5045 (R:US) 

LWR pressure-vessel irradiation surveillance dosimetry. 
Quarterly progress report, October 1981-December 1981, 
8:5049 (R:US) 
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Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 

Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Reactor Operation 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Licensed operating reactors. Status summary report, data as of 
April 30, 1982, 8:5046 (R:US) 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Reactor Safety 

Light-water-reactor safety-technology program. Quarterly 
report, April-June 1982, 8:5245 (R:US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1982, 8:5215 (R:US) 

Risk Assessment 

NRC human-reliability research program at Sandia National 
Laboratories, 8:5244 (R:US) 

Session 6: quantification of human error in LP/HC risk 
analysis. An overview of human-reliability analysis, 8:5242 
(R:US) 

Secondary Coolant Circuits 

Condenser inleakage monitoring system development. Final 

report, 8:5037 (R:US) 
Seismic Effects 

Seismic safety margins research program. Progress report No. 

14, 8:5214 (R:US) 
Spent Fuel Casks 

Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 

Spent Fuel Storage 

Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 

Steam Systems 

Properties of colloidal corrosion products and their effects on 

nuclear plants. Final report, 8:5039 (R:US) 
Stress Corrosion 

Mechanisms of environmental cracking in systems peculiar to 

the power-generation industry. Final report, 8:5625 (R:US) 
Thorium Cycle 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 


Cc 


CADARACHE RAPSODIE REACTOR 


See RAPSODIE REACTOR 


CADMIUM 


Biological Accumulation 

Environmental mobility of toxic substances released from 
photovoltaic-associated processes-aquatic systems, 8:4599 
(RA:US) 

Biological Effects 

Effects of cadmium on Pontoporeia affinis and the natural 
population of meiofauna in a soft bottom model ecosystem, 
8:6264 (R:SE:In Swedish) 

Ecological Concentration 

Environmental mobility of toxic substances released fom 
photovoltaic-associated processes: terrestrial ecosystems, 
8:4598 (RA:US) 

Environmental mobility of toxic substances released from 
photovoltaic-associated processes-aquatic systems, 8:4599 
(RA:US) 

Some heavy metal contents of Bering Sea seals, 8:6128 
(BA:US) 

Environmental Transport 

Dispersion of cadmium and arsenic in photovoltaic industry 

cycles, 8:4597 (RA:US) 
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Geology 


Extraction 
Extraction and refining of silicon, cadmium, and arsenic for 
photovoltaic power systems, 8:4595 (RA:US) 


Extraction and refining of silicon, cadmium, and arsenic for 
photovoltaic power systems, 8:4595 (RA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
CADMIUM 110 
Electromagnetic Isotope Separation 
Concurrent reduction and distillation: an improved technique 
for the recovery and chemical refinement of the isotopes of 
cadmium and zinc, 8:5735 (R:US) 
Purification 
Concurrent reduction and distillation: an improved technique 
for the recovery and chemical refinement of the isotopes of 
cadmium and zinc, 8:5735 (R:US) 
CADMIUM SULFIDE SOLAR CELLS 
Materials Working 
Fabrication of selected advanced photovoltaic material options, 
8:4725 (RA:US) 
CADMIUM SULFIDES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 


See COMPRESSED AIR STORAGE POWER PLANTS 
CALCINED WASTES 
Microstructure 
Microstructural characterization of nuclear-waste ceramics, 
8:4459 (R:US) 
Waste-Rock Interactions 
Hydrothermal interactions between calcine, glass, spent fuel, 


and ceramic-waste forms with representative shale-repository 
rocks, 8:4392 (R:US) 
CALCIUM 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Leaching 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
SYNROC: leaching performance and process technology, 
8:4351 (RA:DE) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Solvent Extraction 
Interfacial chemistry in solvent-extraction systems. Progress 
report, March 1, 1982-February 28, 1983, 8:5715 (R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
CALCIUM 40 
Collective Excitations 
Current analysis for rotating and vibrating heavy nuclei, 8:6485 
(R:US) 
Energy Levels 
Beta decay of *°Sc to proton and alpha-particle unbound states 
in “Ca, 8:6440 (R:FI) 
Inelastic scattering and one-neutron-transfer reactions of *O+ 
Ca, 8:6448 (J:US) 
Giant Resonance 
Study of giant multipole resonances in “Ca, 8:6439 (R:DE:In 
German) 


Neutron Density 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
Proton Density 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
CALCIUM 40 REACTIONS 
Compound-Nucleus Reactions 
Mean-field effects in intermediate-energy, heavy-ion reactions, 
8:6443 (J:US) 
CALCIUM 40 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
G:NL) 
Study of giant multipole resonances in “Ca, 8:6439 (R:DE-In 
German) 
Calcium 40 Reactions 
Mean-field effects in intermediate-energy, heavy-ion reactions, 
8:6443 (J:US) 
Oxygen 16 Reactions 
Mean-field effects in intermediate-energy, heavy-ion reactions, 
8:6443 (J:US) 
Oxygen 18 Reactions 
Inelastic scattering and one-neutron-transfer reactions of “O+ 
Ca, 8:6448 (J:US) 
Pion Minus Reactions 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
Pion Plus Reactions 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
Proton Reactions 
Observed relations between proton spin observables in natural 
parity transitions in “°Ca(p,p’)“Ca and ?*Pb(p,p’)?* Pb 
reactions at 500 MeV, 8:6445 (J:US) 
CALCIUM 48 TARGET 
Oxygen 16 Reactions 
Reactions to resolved states and to non-fusion channels for 


16Q+ “Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
CALCIUM OXIDES 


Combustion Kinetics 
CaO interaction in the staged combustion of coal. Eighth 


quarterly technical progress report, July 1-September 30, 
1982, 8:4085 (R:US) 


Influence of metal oxides on the leach rate and crystallisation 


behaviour of waste glasses, 8:4352 (RA:DE) 
CALCIUM SULFATES 


Combustion Kinetics 
CaO interaction in the staged combustion of coal. Eighth 
quarterly technical progress report, July 1-September 30, 
1982, 8:4085 (R:US) 
Thermoluminescent Dosemeters 
Some TL characteristics of CaSO,(Dy): NaCl pellets, 8:5989 
(R:BR) 
CALCIUM SULFIDES 
Combustion Kinetics 
CaO interaction in the staged combustion of coal. Eighth 
quarterly technical progress report, July 1-September 30, 
1982, 8:4085 (R:US) 
CALCULATORS 
Uses 
Using calculators and computers in the shop, 8:6679 (R:US) 
CALIFORNIA 


See also COSO HOT SPRINGS 
GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 


State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Consumer Protection 
Tax credit committee report and order, 8:5372 (R:US) 
Energy Policy 
Tax credit committee report and order, 8:5372 (R:US) 


Huntington Beach oilfield: an example of a borderlands 
geothermal resource, 8:4775 (J:US) 





Geopressured Systems 
Geopressured-geothermal resources in California, 8:4760 (J:US) 
Geothermal Energy 
Geothermal energy: a California success story, 8:4758 (J:US) 
Geothermal Exploration 
Seasat radar images for mapping in geothermal areas, 8:4817 
(J:US) 
Geothermal Resources 
Huntington Beach oilfield: an example of a borderlands 
geothermal resource, 8:4775 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Oil Fields 
Forecasting future oil field sizes through statistical analysis of 
historical changes in oil field populations, 8:4101 (RA:US) 
CALIFORNIUM 252 
Spontaneous Fission 
Calculation of the prompt-neutron spectrum and average 
prompt-neutron multiplicity for the spontaneous fission of 
252Cf, 8:6477 (R:US) 
Evaluation of the thermal-neutron constants for 7°U, 75U, 
239Pu and *'Pu, 8:6474 (R:US) 
ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
CALORIMETERS 
Calibration 
Test and evaluation of the one-meter, fuel rod calorimeter at 
Mol, Belgium, 1-12 June 1981, 8:4522 (R:US) 
Performance Testing 
Test and evaluation of the one-meter, fuel rod calorimeter at 
Mol, Belgium, 1-12 June 1981, 8:4522 (R:US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMERAS 


See also GAMMA CAMERAS 
NEUTRON CAMERAS 


Design 
Operation and maintenance manual for LEA76-1334 compact 
streak camera, 8:6541 (R:US) 
CAMP 


See AMP 
CANADA 
See also BRITISH COLUMBIA 
NORTHWEST TERRITORIES 
Contamination 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
Radiation Monitoring 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Monitoring 
Capacitor rupture and incipient failure detection, 8:6155 
(RA:US) 
Technology Assessment 
EPRI PCB program, 8:6152 (RA:US) 
US capacity to replace oils and capacitors and to destroy 
PCBs, 8:6151 (RA:US) 
CAPITAL 
Resource, capital, and labor requirements of the National 
Energy Policy Plan: 1980 to 2000, 8:5345 (R:US) 
CARBAZOLES 
Chemical Radiation Effects 
Radiation solid state polymerization of N-vinyl carbazole in 
binary systems, 8:5765 (RA:DD) 
CARBON 


See also ACTIVATED CARBON 
GRAPHITE 


Hypernuclei 
Pion interactions at medium energies. Progress report, 
December 1, 1981-November 30, 1982, 8:6372 (R:US) 
Mineral Cycling 
Benthic boundary layer in the central and eastern North 
Pacific. I. A chemical and biological characterization, 8:6300 
(RA:US) 
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Proton Reactions 
Measurement of production cross sections for negative pions, 
kaons, and protons at 10, 18, and 24 GeV, 8:6388 (R:US) 
Spatial Distribution 
Summaries of soil carbon storage in world life zones, 8:6081 
(RA:US) 
CARBON 11 
Radiochemistry 
1-""C-D-glucose and related compounds, 8:5791 (P:US) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Decay of '°Er, 8:6462 (J:US) 
Nuclear Molecules 
Molecular structure in 7C + !C, orbiting in 1*C + **Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
Particle Production 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
CARBON 12 TARGET 
Carbon 12 Reactions 
Molecular structure in 17C + "C, orbiting in 1*C + **Si, and 
first studies of the Ni + ©Ni interaction, 8:6428 (R:US) 
Kaon Minus Reactions 
Experiments with A hypernuclei, 8:6426 (R:US) 
Pion Minus Reactions 
Cross sections for the '*C(a*~,7N)"'C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Reactions 12C(ar*~,a*~ d)!°B and 12C(ar*~,a*~ t)°B, 8:6431 
(J:US) 
Pion Plus Reactions 
Cross sections for the !C(a*~,7N)"'C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Reactions 12C(a*~,a*~ d)!°B and '2C(a*~,a*~ t)°B, 8:6431 
(J:US) 
Pion Reactions 
Observation of the (a~,7~ n) and (2*,7r* p) reactions at 165 
MeV, 8:6436 (J:NL) 
Silicon 28 Reactions 
Deep-inelastic back-angle yields and orbiting in 7*Si + 1C, 
8:6437 (J:NL) 
Molecular structure in 1*C + 1!C, orbiting in 1*7C + 78Si, and 
first studies of the ®Ni + © Ni interaction, 8:6428 (R:US) 
CARBON 13 
Hypernuclei 
Experiments with A hypernuclei, 8:6426 (R:US) 
Experiments with A hypernuclei, 8:6427 (R:US) 
CARBON 13 TARGET 
Kaon Minus Reactions 
Experiments with A hypernuclei, 8:6427 (R:US) 
Nitrogen 14 Reactions 
4N+ 13C fusion cross sections and compound nucleus 
limitation in 77 Al, 8:6430 (J:US) 
CARBON 14 
Environmental Transport 
Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 
CARBON 14 COMPOUNDS 
Ground Release 
Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 
CARBON CYCLE 
Global Aspects 
Evaluation of merchantable-total biomass conversion ratios 
used in global carbon budget research, 8:4618 (RA:US) 
Global dynamics of biospheric carbon: proceedings (Lead 
abstract), 8:6041 (R:US) 
Modeling terrestrial carbon cycling, 8:6083 (RA:US) 
Role of tropical forests in the global carbon cycle: state of 
understanding, 8:6080 (RA:US) 
Mathematical Models 
Ecological interpretation of atmospheric CO2 concentration at 
Mauna Loa, 8:6042 (RA:US) 
Modeling terrestrial carbon cycling, 8:6083 (RA:US) 
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CARBON DIOXIDE 
Abundance 

Effects of CO2 content on geothermal systems: implications for 

Baca reservoir, 8:4932 (J:US) 
Air-Water Interactions 

Preliminary observations of the carbon budget of the eastern 

Bering Sea shelf, 8:6112 (BA:US) 
Atmospheric Chemistry 

Ecological interpretation of atmospheric CO: concentration at 

Mauna Loa, 8:6042 (RA:US) 
Biological Effects 

Effects of long-term CO2 concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 

Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 11. Effects of 
climate change on animal agriculture (Proposals for research 
programs), 8:6255 (R:US) 

Carbon Cycle 

Preliminary observations of the carbon budget of the eastern 

Bering Sea shelf, 8:6112 (BA:US) 
Crystallization 

CNG acid-gas-removal process. Technical progress report 4 
for the period 1 August 1981-31 October 1981, 8:3939 
(R:US) 

Ecological Concentration 

Radiative effects of a COs increase: results of a model 

comparison, 8:6061 (R:US) 
Environmental Effects 

Effects of long-term CO: concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 

Global dynamics of biospheric carbon: proceedings (Lead 
abstract), 8:6041 (R:US) 

Environmental Impacts 

Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 14. Research 
needed to determine the present carbon balance of northern 
ecosystems and the potential effect of carbon-dioxide- 
induced climate change, 8:6032 (R:US) 

Global dynamics of biospheric carbon: proceedings (Lead 
abstract), 8:6041 (R:US) 

Response of unmanaged ecosystems. Volume II. Part 12 of 
environmental and societal consequences of a possible CO2- 
induced climate change, 8:6044 (R:US) 

Greenhouse Effect 

Radiative effects of a CO: increase: results of a model 

comparison, 8:6061 (R:US) 
Market 

Development of the utilization of combustible gas produced in 
existing sanitary landfills: evaluation of the use of carbon 
dioxide produced in sanitary landfills, 8:5577 (R:US) 

Purification 

Development of the utilization of combustible gas produced in 
existing sanitary landfills: evaluation of the use of carbon 
dioxide produced in sanitary landfills, 8:5577 (R:US) 

Removal 

CNG acid-gas-removal process. Technical progress report 4 
for the period 1 August 1981-31 October 1981, 8:3939 
(R:US) 

Seasonal Variations 

Ecological interpretation of atmospheric CO2 concentration at 

Mauna Loa, 8:6042 (RA:US) 
CARBON DIOXIDE INJECTION 
Demonstration Programs 

Enhanced oil recovery by CO2 foam flooding. Final report, 

8:4115 (R:US) 
CARBON DIOXIDE LASERS 
Ton Beams 

Study on characteristics of laser ion source for cyclotrons, 

8:5924 (RA:SU:In Russian) 
CARBON MONOXIDE 


Adsorption of oxygen, carbon monoxide, and ethylene on the 
Pt(111) surface, 8:5742 (R:DE:In German) 
Air Pollution Control 
Emissions of diesel-fuelled passenger cars, 8:5606 (R:DE:In 
German) 


Hydrogenation 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 
Methanation 
Modelling of a fixed-bed reactor with cooled walls for 
synthesis of substitute natural gas in consideration of 
simultaneous equilibria, 8:3976 (R:DE:In German) 
CARBON OXYSULFIDE 
Hydrolysis 
Coal-conversion support studies. Project 61046 quarterly 
report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
CARBON SINKS 


Global Aspects 
Summaries of soil carbon storage in world life zones, 8:6081 
(RA:US) 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Liners 
Potential for polymer concrete to conserve alloys in 
engineering applications, 8:4905 (R:US) 
Rolling Friction 
Structural changes during rolling and rolling-sliding 
application in different heat-treated roll bodies of 100 Cr 6 
and 20 MnCr 5, 8:5633 (R:DE:In German) 
Stress Corrosion 
Mechanisms of environmental cracking in systems peculiar to 
the power-generation industry. Final report, 8:5625 (R:US) 
CARBON TETRACHLORIDE 
Photoelectron Spectroscopy 
Angle-resolved photoelectron of CCl: The 
Cooper minimum in molecules, 8:6343 (J:US) 


Pulse radiolytic investigation of the radiation-induced cationic 
primary processes in carbon tetrachloride, 8:5766 (RA:DD) 
CARBONATES ” 


Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACIDS 
Chemical Reactions 
Micelle-enhanced disproportionation of the superoxide anion, 
8:5734 (R:US) 
Oxidation 
Evaluation of the reactivities of HO2/O2~ with compounds of 
biological interest, 8:5746 (R:US) 
CARCINOGENESIS 
Environmental Effects 
Cancer and environment, 8:6262 (R:DE:In German) 
Radioinduction 
Magnetic studies of radiation damage. Final report, May 1965 
to October 1982, 8:6225 (R:US) 
CARIBOU 
See DEER 
CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CAROLINA POWER AND LIGHT-2 REACTOR 
See ROBINSON-2 REACTOR 
CASKS 
Impact Tests 
Finite-element analysis of radioactive-material shipment 
packages, 8:5819 (R:US) 
CAST IRON 
Corrosion 
Corrosion studies of titanium and iron base alloys for waste 
canister overpack applications, 8:5650 (RA:US) 





Corrosion Resistance 


Corrosion Resistance 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Mechanical Properties 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
Physical Properties 

Evaluation of thermal-energy-storage media for advanced 

compressed-air energy-storage systems, 8:5264 (R:US) 
Thermal Cycling 

Evaluation of thermal-energy-storage media for advanced 

compressed-air energy-storage systems, 8:5264 (R:US) 
CATALYSTS 
Chemical Composition 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

Chemical Preparation 

Catalytic coal liquefaction. Final report, 8:3923 (R:US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

New catalysts for coal-liquid upgrading. Quarterly report, June 
1-August 31, 1982 (Tin phthalocyanine), 8:3953 (R:US) 

New catalysts for the indirect liquefaction of coal. Second 
annual technical report, August 1, 1981-July 31, 1982, 8:4553 
(R:US) 

Particle synthesis and properties of zeolite catalysts for 
synthesis gas-gasoline conversion. First annual report, 1981- 
1982, 8:4554 (R:US) 

Comparative Evaluations 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Deactivation 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgradfhg of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981, 8:3926 (R:US) 

Electronic Structure 

Role of d-electrons in chemisorption and metal/support 
interactions studied by electron spectroscopy. Progress 
report, January 15, 1982-January 14, 1983, 8:5738 (RUS) 

Performance Testing 

Catalytic coal liquefaction. Final report, 8:3923 (R:US) 

New catalysts for the indirect liquefaction of coal. Third 
quarterly technical report, February 1-April 30, 1982, 8:4552 
(R:US) 

New catalysts for coal-liquid upgrading. Quarterly report, June 
1-August 31, 1982 (Tin phthalocyanine), 8:3953 (R:US) 

New catalysts for the indirect liquefaction of coal. Second 
annual technical report, August 1, 1981-July 31, 1982, 8:4553 
(R:US) 

Particle synthesis and properties of zeolite catalysts for 
synthesis gas-gasoline conversion. First annual report, 1981- 
1982, 8:4554 (R:US) 

Photolysis 
Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 

Research Programs 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 
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New catalysts for the indirect liquefaction of coal. Second 
annual technical report, August 1, 1981-July 31, 1982, 8:4553 
(R:US) 

CATALYTIC CRACKING 
Waste Heat Utilization 
Reformed methanol, 8:5608 (R:US) 
CATECHOL 
See PYROCATECHOL 
CATHODES 
Fabrication 

Cathode-preparation method for molten-carbonate fuel cell 

(Patent), 8:5450 (P:US) 
Materials Testing 

New electrodes for producing electrolytic hydrogen in sulfuric 

acid. Final report, 8:4544 (R:XE:IT) 
CAVITY RESONATORS 
Beam Dynamics 

Study on longitudinal motion of particles in a superhigh energy 
proton synchrotron accelerating system under pulse current 
leading, 8:5905 (RA:SU:In Russian) 

Specifications 
Constructional problems of building the resonator for AIC-144 
cyclotron, 8:5916 (RA:PL:In Russian) 
CcD 
See CHARGE-COUPLED DEVICES 
CELL CULTURES 
Photoreactivation 

Action spectra for photoreactivation and photorepair in ICR 

2A frog cells, 8:6240 (J:GB) 
CELL KILLING 
Radioinduction 

Rat mammary cell survival following irradiation with 14.3- 
MeV neutrons, 8:6237 (J:US) 

Spectral dependencies of killing, mutation, and transformation 
in mammalian cells and their relevance to hazards caused by 
solar ultraviolet radiation, 8:6244 (J:US) 

CELL MEMBRANES 
Oxidation 

Reactions connecting autoxidation with oxy radical 
production, lipid peroxidation, and cytotoxicity, 8:6179 
(R:US) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CEMENT INDUSTRY 

Dusts 
Use of kiln dusts with fly ash in road base compositions, 8:4012 
(RA:US) 
CEMENTS 
See also PORTLAND CEMENT 
Additives 

Use of kiln dusts with fly ash in road base compositions, 8:4012 
(RA:US) 

Uiiaten of fly ash in the cementing of wells, 8:4003 


See also DISTRICT HEATING 
Cost Benefit Analysis 
Minor coal-fueled heat-producing plants, 8:5583 (R:DK:In 
Danish) 
Fuel Substitution 
Minor coal-fueled heat-producing plants, 8:5583 (R:DK:In 
Danish) 
Heat Pumps 
Heat pumps in combined power and heat systems. Energy 
reserch program of the Danish Ministry of Energy. District 
heating 13. Partial report, 8:5584 (R:DK:In Danish) 
Peat 
Competitiveness of indigenous solid fuels in regional and local 
heating in Finland, 8:5474 (R:FI:In Finnish) 
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Wood Fuels 
Competitiveness of indigenous solid fuels in regional and local 
heating in Finland, 8:5474 (R:FI:In Finnish) 
CENTRAL NUCLEAR DE ZORITA-1 
See ZORITA-1 REACTOR 


Chemical Reactors 
Solar Thermal Advanced Research Center technical status 
report, September 1, 1981-November 30, 1981, 8:4692 (R:US) 
Materials 


Solar Thermal Advanced Research Center technical status 
report, September 1, 1981-November 30, 1981, 8:4692 (R:US) 
Systems Analysis 
Receiver subsystem analysis report (RADL Item 4-1). 10-MWe 
Solar Thermal Central-Receiver Pilot Plant: solar-facilities 
design integration, 8:4689 (R:US) 
Windows 
Solar Thermal Advanced Research Center technical status 
report, September 1, 1981-November 30, 1981, 8:4692 (R:US) 
CERAMIC MELTERS 


Design of Harwell Joule Ceramic Melter, 8:4332 (RA:DE) 

Status of HAW-Ceramic-Melting Technology at the Institute 
of Nuclear Affairs (Kernforschungszentrum Karlsruhe; in 
German), 8:4336 (RA:DE:GE) 

CERAMICS 

Immobilization of Idaho Chemical Processing Plant high-level 

wastes, 8:4341 (RA:DE) 
Chemical Composition 

Diopside glass-ceramic material for the immobilization of 

radioactive wastes, 8:4359 (RA:DE) 
Compression Strength 

Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 

Corrosion Resistance 

Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 

Cracks 

Dissolution mechanisms in high-level nuclear waste 

consolidation forms, 8:4398 (RA:US) 
Dissolution 

Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 

Dissolution of crystalline ceramics (Reference ceramic phases 
(zirconolite, magnetoplumbite, spinel, Tc-bearing spinel and 
perouskite) and aluminosilicate phases (nepheline, pollucite, 
CsAISisOi2, Sr-feldspar)), 8:4397 (RA:US) 

High-Level Radioactive Wastes 

Dissolution mechanisms in high-level nuclear waste 

consolidation forms, 8:4398 (RA:US) 
Hot Pressing 

New hot-pressing capability for Mound ceramics, 8:5680 
(R:US) 

Ion Implantation 

Photosensitivity enhancement of PLZT ceramics by positive- 
ion implantation (Patent), 8:5828 (P:US) 


Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Dissolution mechanisms in high-level nuclear waste 
consolidation forms, 8:4398 (RA:US) 
Hydroxylated ceramic waste forms and the absurdity of leach 
tests, 8:4355 (RA:DE) 
Phase Studies 
Dissolution mechanisms in high-level nuclear waste 
consolidation forms, 8:4398 (RA:US) 
Solubility 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 


See also MAIZE 
SORGHUM 


Energy Balance 
Energy inputs and outputs of fuel-alcohol production. 
Appendices A and B. Ethanol from grain, 8:4620 (R:US) 


CESIUM 
Leaching 


Milling 

Energy inputs and outputs of fuel-alcohol production. 

Appendices A and B. Ethanol from grain, 8:4620 (R:US) 
CERIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Auger Electron Spectroscopy 

Use of Auger spectroscopy for investigating the state diagram 
of an iron-carbon-cerium system (In German), 8:5732 
(TG:DE:GE) 

Chemical Bonds 

Complex formation of transferrin with tetravalent plutonium 

and cerium, 8:6170 (R:IN) 
Photoemission 

Photoemission studies of f-electron systems: many-body effects. 
Progress report, October 15, 1981-October 1, 1982, 8:6336 
(R:US) 

CERIUM 141 
Leaching 

Measurement of leaching from simulated nuclear-waste glass 

using radiotracers, 8:4289 (R:US) 
Radiation Monitoring 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

CERIUM 144 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 
Radiation Monitoring 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

CERIUM OXIDES 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
CERN 
Radiation Monitoring 
Radiation monitoring on the site of CERN, 8:6091 (RA:XC:In 
French) 
CERRO PRIETO GEOTHERMAL FIELD 
Geothermal Power Plants 
Brief commentaries of the generation in the main plant in 
Cerro Prieto, 8:4883 (J:US) 
Mathematical Models 
Application of a lumped parameter 
geothermal field, 8:4764 (RA:US) 
Application of a lumped parameter model to the Cerro Prieto 
geothermal field, 8:4784 (J:US) 
Well Drilling 
Recent results of the well drilling program at Cerro Prieto, 
8:4920 (RA:US) 
Well Logging 
Well log analysis applied to Cerro Prieto geothermal field, 
8:4791 (RA:US) 
CESIUM 
Leaching 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Dissolution of pollucite, 8:5681 (RA:US) 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 


model to the Cerro Prieto 





CESIUM 
Leaching 


Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
FUETAP concrete: an alternative radioactive waste host, 
8:4357 (RA:DE) 
Hydroxylated ceramic waste forms and the absurdity of leach 
tests, 8:4355 (RA:DE) 
Leach behavior and mechanical-integrity studies of irradiated 
Epicor-II waste products, 8:4294 (R:US) 
SYNROC: leaching performance and process technology, 
8:4351 (RA:DE) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Solvent Extraction 
Rapid method of ‘°7Cs determination in biological material, 
8:5723 (RA:CS:In Slovak) 
CESIUM 134 
Leaching 
Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
Radioactive Waste Disposal 
Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 
CESIUM 135 
Radioactive Waste Disposal 
Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 
CESIUM 137 
Adsorption 
Formation of freshwater Fe-Mn coatings on gravel and the 
behavior of Co, ®Sr, and 1°7Cs in a small watershed, 
8:6137 (J:GB) 
Immobilization of reprocessing waste by means of titanate ion 
exchangers, 8:4349 (RA:DE) 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 


Correlation of *7Cs leachability from small-scale to large-scale 
waste forms, 8:4293 (R:US) 

Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 

Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 

Radiation Monitoring 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

Radioecological Concentration 

239 40Py, 241m, and 74° 244Cm in a core from the Saguenay 
Fjord, Quebec, 8:6089 (RA:US) 

Analysis of radionuclide concentrations and movement patterns 
of Hanford-site mule deer, 8:6097 (R:US) 

Role of burrowing activities of the Great Basin pocket mouse 
(Perognathus parvus) in the dispersal of radionuclides on a 
decommissioned pond, 8:4435 (R:US) 

Radiometric Analysis 

Rapid method of *’Cs determination in biological material, 

8:5723 (RA:CS:In Slovak) 
CESIUM 141 
Beta-Minus Decay 

Decay of mass-separated ''Cs to ‘*'Ba and systematics of N 

= 85 isotones, 8:6460 (J:US) 
CESIUM BROMIDES 
Photoemission 

Photoelectric emission from thin films in the vacuum- 

ultraviolet region. Final report, 8:6335 (R:US) 


See MHD GENERATOR CFFF 
CHARGE-COUPLED DEVICES 
Electric Controllers 
Comparative analysis of control circuits for charge-coupled 
devices, 8:5987 (RA:SU:In Russian) 
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CHARS 
Chemical Composition 
Characterization of thermal decomposition of coal in 
experimental reactors. Final report (Some experiments in He 
and some in N2-CO: mixtures), 8:3961 (R:US) 
Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 
Chemical Reactions 
Feasibility study of the use of non-equilibrium molecular 
energy distribution in the steam-coal char reaction. Final 
report (Possible use of special iaser to excite carbon-carbon 
bond and increase reaction kinetics), 8:3921 (R:US) 
Combustion 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 8, 
July 1-September 30, 1982, 8:4086 (R:US) 
Emissivity 
Evaluation of effects of impurity compounds on radiative heat 
transfer causing incomplete combustion of coal, 8:4090 
(R:US) 
Gasification 
Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 
Sintering 
Coal-conversion support studies. Project 61046 quarterly 
report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
CHATTANOOGA FORMATION 
Chemical Composition 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
Energy Source Development 
Chattanooga shale to synthetic fuel: feasibility study. Phase II, 
final report (Putnam County, TN), 8:4212 (R:US) 
Mineralogy 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
Resource Assessment 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
CHEMICAL EFFLUENTS 
Health Hazards 
Cancer and environment, 8:6262 (R:DE:In German) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
Computer-Aided Design 
CAD/CAM activities: Advanced Manufacturing Development 
Section FY-1982 summary status report, 8:6027 (R:US) 
Designing and testing a high-velocity self-forging fragment 
(Design using PETRA computer code), 8:6026 (R:US) 


Bidirectional slapper system, 8:6024 (R:US) 
Detection 
Far-infrared contraband-detection-system development for 
personnel-search applications, 8:4526 (R:US) 
Detonations 
Application of fast infrared detectors to detonation science, 
8:6028 (R:US) 
Detonators 
All-secondary explosive flying-plate detonators, 8:6025 (R:US) 
Bidirectional slapper detonator (Patent), 8:6029 (P:US) 
Inspection 
CAD/CAM activities: Advanced Manufacturing Development 
Section FY-1982 summary status report, 8:6027 (R:US) 
Pelletizing 
CAD/CAM activities: Advanced Manufacturing Development 
Section FY-1982 summary status report, 8:6027 (R:US) 
Performance 
Bidirectional slapper system, 8:6024 (R:US) 
Designing and testing a high-velocity self-forging fragment 
(Design using PETRA computer code), 8:6026 (R:US) 
CHEMICAL FEEDSTOCKS 
Chemical Reaction Kinetics 
Utilization of Battelle-treated coal in gasification and 
combustion processes to control sulfur emissions. Final 
report, 8:4068 (R:US) 
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Production 
Benefits analysis for the production of fuels and chemicals 
using solar thermal energy. Final report, 8:4638 (R:US) 
Solar Process Heat 
Benefits analysis for the production of fuels and chemicals 
using solar thermal energy. Final report, 8:4638 (R:US) 
CHEMICAL HEAT PUMPS 
Coefficient of Performance 
Metal hydride/chemical heat-pump development project. 
Phase I. Final report, 8:5803 (R:US) 


Metal hydride/chemical heat-pump development project. 
Phase I. Final report, 8:5803 (R:US) 
Market 
Metal hydride/chemical heat-pump development project. 
Phase I. Final report, 8:5803 (R:US) 
CHEMICAL INDUSTRY 
Evaporators 
Mechanical compression of vapour applied to evaporators in 
the chemical industry, 8:5538 (TG:GB) 
Geothermal Process Heat 
Geothermal resource assessment and policy development at 
Rohr Industries, Chula Vista, California, 8:4948 (J:US) 
Power Demand 
Assessment of utility impact of electrification in the US 
chemical industry, 8:5522 (R:US) 
CHEMICAL REACTION KINETICS 
Computer Codes 
A synopsis of CHEMKIN, a general-purpose chemical kinetics 
code, 8:5713 (BA:US) 
Mathematical Models 
Equilibrium study of PCBs between transformer oil and 
transformer solid materials, 8:6157 (RA:US) 
Research Programs 
Dynamical studies of molecular systems. Progress report, 
February 1, 1982-October 15, 1982, 8:6333 (R:US) 
CHEMICAL REACTORS 
Design 
Continuous production of ethanol by use of flocculent 
Zymomonas mobilis (Patent), 8:4670 (P:US) 
Experimental study of the multiple steady states in an adiabatic 
coal-liquefaction reactor. Annual progress report, September 
1, 1981-August 31, 1982, 8:3947 (R:US) 
Stability 
Experimental study of the multiple steady states in an adiabatic 
coal-liquefaction reactor. Annual progress report, September 
1, 1981-August 31, 1982, 8:3947 (R:US) 
Thermodynamic Model 
Modelling of a fixed-bed reactor with cooled walls for 
synthesis of substitute natural gas in consideration of 
simultaneous equilibria, 8:3976 (R:DE:In German) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
BIOCHEMISTRY 
RADIATION CHEMISTRY 
WATER CHEMISTRY 
Symposium on the 50th anniversary of the discovery of 
deuterium: divisions of history of chemistry, geochemistry, 
nuclear and physical chemistry, 8:6649 (R:US) 
CHEMOTHERAPY 
Side Effects 
Side effects and late sequelae of combined irradiation- and 
chemotherapy of the neurocranium in children with acute 
lymphoblastic leukaemia, 8:6197 (R:DE:In German) 
CHICAGO 
Electric-Powered Vehicles 
Prospects for the electric vehicle in the chicago area - 1980- 
2000. Final report, 8:5605 (R:US) 
CHINA 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
Geothermal Power Plants 
Geothermal power plants: worldwide survey as of July 1981, 
8:4749 (J:US) 


CHIRAL SYMMETRY 


Breaking 
aNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
CHLAMYDOMONAS 
Biological Radiation Effects 
Modeling multiple damage and repair process in 
Chlamydomonas reinhardi, 8:6236 (R:US) 


Repair 
Modeling multiple damage and repair process in 
Chlamydomonas reinhardi, 8:6236 (R:US) 
CHLORIDES 
Titration 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
METHYL CHLORIDE 


Electron-Molecule Collisions 
Electron attachment to halocarbons of environmental interest: 
Chloroethanes, 8:6347 (J:US) 
Photolysis 
Direct investigation of the elimination of hydrogen chloride 
from 1,2-dichloroethane by laser-induced radical chain 
reactions, 8:5759 (TG:US) 
Radiolysis 
Reactions of diene cations produced by charge transfer in 
irradiated liquids, 8:5770 (RA:DD) 
CHLORINATED AROMATIC HYDROCARBONS 
Chemical Reaction Kinetics 
Destruction of PCB's in transformer oil, 8:6260 (RA-:US) 
Decomposition 
US capacity to replace oils and capacitors and to destroy 
PCBs, 8:6151 (RA:US) 
Health Hazards 
EPRI PCB program, 8:6152 (RA:US) 
New PCB rulemaking: a repeat of history or final conclusions, 
8:6258 (RA:US) 
PCB equipment inventory and management plan for State of 
California facilities, 8:6216 (RA:US) 
PCBs: the federal view, 8:6257 (RA:US) -+ 
Monitoring 
Portable field monitor for PCBs, 8:6086 (RA:US) 
Quantitative Chemical Analysis 
Chemical testing for PCB's in insulating oils, 8:6214 (RA:US) 
Field operation of PPM, Inc., mobile unit for decontamination 
of PCB contaminated oils, 8:6165 (RA:US) 
Infrared spectroscopy for field measurements of PCB's, 8:6215 
(RA:US) 
Particulate contamination in the Binghamton State Office 
Building, 8:6259 (RA:US) 
PCB removal process development: distillation, 8:6159 
(RA:US) 
PCB round robin analysis, 8:6211 (RA:US) 
Proceedings: 1981 PCB seminar, 8:6150 (R:US) 
Salt river project's experience with the Horiba sulfur/chlorine- 
in-oil analyzer, 8:6213 (RA:US) 
Utility PCB spill cleanup practices panel discussion, 8:6088 
(RA:US) 
Separation Processes 
PCB removal from transformer oil, 8:6158 (RA:US) 
Removal of PCB from transformer oil, 8:6160 (RA:US) 
Thermal Degradation 
Ocean incineration, 8:6153 (RA:US) 
Schematic of ENSCO incineration system, 8:6217 (RA:US) 
Treatment of PCB-contaminated soils with the Thagard high- 
temperature fluid-wall reactor, 8:6087 (RA:US) 
Waste Disposal 
Chemical decomposition of PCB's in transformer fluids: the 
Acurex Process, 8:6161 (RA:US) 
X-Ray Fluorescence Analysis 
PCB analysis by x-ray fluorescence, 8:6212 (RA:US) 





CHLORINATION 
Biological Effects 


CHLORINATION 
Biological Effects 

Effects of chlorine on marine benthos. Final report, 8:6256 

(R:US) 
CHLORINE 
Activation 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 
CHLOROPHYLL 
Absorption Spectra 

Association of chlorophyll with amides on plasticized 
polyethylene particles. I. N,N-dimethylmyristamide, 8:5754 
(R:US) 

Association of chlorophyll with amides on plasticized 
polyethylene particles. III. Unusual spectra of chlorophyll a 
with N-methylmyristamide, 8:5756 (R:US) 

Adsorption 

Association of chlorophyll with amides on plasticized 
polyethylene particles. I. N,N-dimethylmyristamide, 8:5754 
(R:US) 


Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric N- 
(pyridyl)myristamides, 8:5755 (R:US) 

Particulate models of photosynthesis. Annual progress report, 
8:5757 (R:US) 

Biochemistry 

Light-harvesting pigments in photosynthetic bacteria, 8:6201 

(J:US) 
Chemical Bonds 

Association of chlorophyll with amides on plasticized 
polyethylene particles. II. The isomeric N- 
(pyridyl)myristamides, 8:5755 (R:US) 

Fluorescence 

Association of chlorophyll with amides on plasticized 
polyethylene particles. III. Unusual spectra of chlorophyll a 
with N-methylmyristamide, 8:5756 (R:US) 

Model systems for chlorophyll photochemistry: retention of 
fluorescence at high chlorophyll density at a hydrophobic- 
hydrophilic interface, 8:5758 (R:US) 


Model systems for chlorophyll photochemistry: retention of 
fluorescence at high chlorophyll density at a hydrophobic- 
hydrophilic interface, 8:5758 (R:US) 

Particulate models of photosynthesis. Annual progress report, 
8:5757 (R:US) 

CHROMIUM 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
CHROMIUM 51 
Radiochemistry 
Quality assurance of chromium (°'Cr)-EDTA, 8:5787 (R:AU) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
Compatibility 

Environmental effects on properties of structural alloys, 8:6603 

(RA:US) 
Corrosion 

Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 

Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
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Fatigue 
High temperature fatigue behavior of unirradiated V-15Cr-5Ti 
tested in vacuum, 8:5655 (J:NL) 
Grain Boundaries 
Microstructural examination of HT-9 and 9Cr-1Mo contained 
in the AD-2 experiment, 8:6592 (RA:US) 
Magnons 
Frozen magnon theory and its application to commensurate 
antiferromagnetic chromium alloys, 8:6511 (J:NL) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Mechanical Properties 
Mechanical property evaluations of Path C vanadium scoping 
alloys, 8:6586 (RA:US) 
Microstructure 
Microstructural examination of HT-9 and 9Cr-1Mo contained 
in the AD-2 experiment, 8:6592 (RA:US) 
Tensile Properties 
Mechanical property evaluations of Path C vanadium scoping 
alloys, 8:6586 (RA:US) 
CHROMIUM HYDRIDES 
Magnetic Susceptibility 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Nuclear Magnetic Resonance 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
CHROMIUM ORES 
Ore Processing 
Replacement of lumpy chrome ore by agglomerated ore 
concentrates and lowering of specific power consumption 
and improvement of Cr-yield by means of improved slag 
composition in the production of H.C. Ferrochrome, 8:5613 
(R:DE:In German) 
CHROMIUM OXIDES 
Leaching 
Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 
Fabrication 
Procurement and characterization of the electroslag remelted 
national fusion program heat of 12Cr-1Mo steel, 8:6593 
(RA:US) 
Fractures 
Fractographic examination of compact tension specimens of 
unirradiated HT-9 and modified 9Cr-1Mo welds, 8:6600 
(RA:US) 
Hydrogen Embrittlement 
Hydrogen embrittlement of ESR processed 12Cr-1Mo steel, 
8:6596 (RA:US) 
Mechanical Properties 
Reconstitution of the AD-2 ferritics experiment, 8:6599 
(RA:US) 
Toughness of simulated heat-affected zone microstructures in a 
12Cr-1Mo-0.3V martensitic stainless steel, 8:6594 (RA:US) 
Microstructure 
Toughness of simulated heat-affected zone microstructures in a 
12Cr-1Mo-0.3V martensitic stainless steel, 8:6594 (RA:US) 
Physical Radiation Effects 
Reconstitution of the AD-2 ferritics experiment, 8:6599 
(RA:US) 
Rolling Friction 
Structural changes during rolling and rolling-sliding 
application in different heat-treated roll bodies of 100 Cr 6 
and 20 MnCr 5, 8:5633 (R:DE:In German) 
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Stress Corrosion 
Mechanisms of environmental cracking in systems peculiar to 
the power-generation industry. Final report, 8:5625 (R:US) 
CHROMIUM-MOLYBDENUM STEELS 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Heat exchanger materials for fluidized-bed coal combustion, 
8:5873 (R:US) 
Protection 


Protective coatings for alloys in contact with molten drawsalt 
(NaNOs;-KNOs), 8:4697 (R:US) 
Properties 


Low-alloy steels for thick-walled pressured vessels. Final 
report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Microhardness 
Transformation and tempering behavior of 12Cr-1Mo-0.3V 
martensitic stainless steel weldments, 8:5656 (J:NL) 


Low-alloy steels for thick-walled pressured vessels. Final 
report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 
Study of structural transformations occuring in low carbon 
chromium-molybdenum ferritic steels: influence of small 

additions of vanadium and niobium, 8:5614 (R:FR:In French) 
Physical Radiation Effects 

Effect of low-temperature irradiation with (n,a) helium 
production on tensile properties of 12 Cr-IMoVW-type 
steels, 8:5666 (J:NL) 

Preirradiation microstructural development designed to 
minimize propreties degradation during irra ‘iation in 
austenitic alloys, 8:5663 (J:NL) 

Protective Coatings 

Protective coatings for alloys in contact with molten drawsalt 

(NaNOs-KNOs), 8:4697 (R:US) 
Stress Corrosion 
Mechanisms of environmental cracking in systems peculiar to 
the power-generation industry. Final report, 8:5625 (R:US) 
Tempering 
Low-alloy steels for thick-walled pressured vessels. Final 
report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 

Tensile 

Effect of low-temperature irradiation with (n,a) helium 
production on tensile properties of 12 Cr-1MoVW-type 
steels, 8:5666 (J:NL) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CIRCUIT B 

Risk Assessment 

Technical evaluation report on the 120 Vac vital instrument 
buses and inverter Technical Specifications Issue B71, 8:5251 
(R:US) 

CITRUS 

Food Processing 

Energy conservation in citrus processing. Final project report, 
8:5515 (R:US) 
CLATHRATES 

Specific Heat 

Calorimetric studies of clathrate hydrates, 8:4196 (RA:US) 
CLAYS 


See also ATTAPULGITE 
ILLITE 
MONTMORILLONITE 


Catalytic Effects 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Radionuclide Migration 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 
Rock-Fluid Interactions 

Waste glass - seabed interactions: observations of the Soret 

effect, 8:4410 (RA:US) 
Sorptive 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 


CLEAN AIR ACT 
Enforcement 


Protecting the environment: a matter of law and attitudes, 
8:6077 (BA:US) 


Implementation 
Metal-coil surface-coating industry: background information 
for promulgated standards, 8:6169 (R:US) 
CLEAN ROOMS 
Air Filters 
Experience in the quality-assurance testing of HEPA filters, 
8:5804 (R:US) 
CLEAN WATER ACT 
Compliance 
Environmental Compliance Guide. Guidance manual for 
Department of Energy compliance with the Clean Water 
Act: National Pollutant Discharge Elimination System 
(NPDES), 8:6144 (R:US) 
Enforcement 
Protecting the environment: a matter of law and attitudes, 
8:6077 (BA:US) 
CLIMATES 
Mathematical Models 
Radiative effects of a CO: increase: results of a model 
comparison, 8:6061 (R:US) 
CLINCH RIVER BREEDER REACTOR 
Data Processing 
Data management for the Clinch River Breeder Reactor Plant 
Project by use of document status and hold systems, 8:5084 
(R:US) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BLACK COAL 
LIGNITE 


SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Caking Power 

Kinetics and modeling of the oxidative pretreatment of coal. 

Final report, 8:3978 (R:US) 
Chemical Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 

Techniques for sampling and analysis of hard coals, 8:3988 
(R:SE:In Swedish) 

Chemical Composition 

Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals 
(Factors correlating with liquefaction behavior), 8:3936 
(R:US) 

Illinois No. 6 coal tests on Ruhrkohle/Ruhrchemie’s 165-TPD 
Texaco gasifier. Final report, 8:3963 (R:DE) 

Leachability and aqueous speciation of selected trace 
constituents of coal fly ash. Final report, 8:5017 (R:US) 

Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 
Final technical report, 8:3944 (R:US) 

Prediction model for compositional changes within coal from 
core data. Twelfth quarterly report, April-June 1979. Final 
report, 8:4050 (R:US) 

Predictors of plasticity in bituminous coals. Technical progress 
report No. 4, Part II of II (No text; mostly data on coal 
samples and a few plastometry run results), 8:3986 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982, 8:4034 (R:US) 

Chemical Reaction Kinetics 

Combustion and gasification characteristics of chars from four 
commercially significant coals of different rank. Final report, 
8:3960 (R:US) 

Reaction calorimetry for coal chemistry and catalysis. 
Quarterly reporting period, August 1, 1982-October 31, 1982, 
8:3987 (R:US) 

Classification 
Coal classification, 8:3989 (R:SE:In Swedish) 





COAL 
Coking 


Coking 
Effects of the inert substance on the coking characteristics 
with increasing grain size and heating rate in the dilatometer 
of coal grades of different degrees of carbonisation, 8:3991 
(R:DE:In German) 


Evaluation of effects of impurity compounds on radiative heat 
transfer causing incomplete combustion of coal, 8:4090 


(R:US) 
Combustion 


CaO interaction in the staged combustion of coal. Eighth 
quarterly technical progress report, July 1-September 30, 
1982, 8:4085 (R:US) 

Combustion and gasification characteristics of chars from four 
commercially significant coals of different rank. Final report, 
8:3960 (R:US) 

Investigation of the fundamental kinetics in pulverized coal 
combustion. Third quarterly technical progress report, April 
1-June 30, 1982, 8:4087 (R:US) 

Combustion Products 

Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 

Microstructures of coal fly ash particles, 8:3994 (J:US) 

Swedish and foreign environmental standards applicable to 
coal usage, 8:6076 (R:SE:In Swedish) 

Comminution 

Comminution of coal grains and bulk coal, 8:3992 (R:DE:In 

German) 
Comparative Evaluations 

Combustion and gasification characteristics of chars from four 
commercially significant coals of different rank. Final report, 
8:3960 (R:US) 

Facile reaction/extraction of coal with supercritical fluids. 
Quarterly technical progress report, 1 August-30 September 
1982, 8:3954 (R:US) 

Deashing 

Gravimelt process development. Quarterly technical progress 

report, 8:4075 (R:US) 


Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
Desulfurization 
CaO interaction in the staged combustion of coal. Eighth 
quarterly technical progress report, July 1-September 30, 
1982, 8:4085 (R:US) 
Gravimelt process development. Quarterly technical progress 
report, 8:4075 (R:US) 
Dilatometry 
Effects of the inert substance on the coking characteristics 
with increasing grain size and heating rate in the dilatometer 
of coal grades of different degrees of carbonisation, 8:3991 
(R:DE:In German) 


Photoassisted electrolysis applied to coal gasification. 
Quarterly report, 1 July 1982-30 September 1982, 8:3981 
(R:US) 

Emission 

Swedish and foreign environmental standards applicable to 

coal usage, 8:6076 (R:SE:In Swedish) 
Energy Consumption 

Price elasticities of demand for energy: evaluating the 

estimates. Final report, 8:5289 (R:US) 
Flotation 

Coal-flotation chemistry. Final report, 1975-1981, 8:4069 
(R:US) 

Development of control strategy for coal flotation circuit. 
Final report, 8:4071 (R:US) 

Fluidized-Bed Combustion 

Bibliography fluidized-bed combustion reports, 8:5875 (R:US) 

Development of staged cascade fluid-bed combustor. Final 
report, 8:4997 (R:US) 

Observation and analysis work associated with a 1000-hour test 
program in a pressurized fluidized-bed combustion facility, 
8:5007 (R:GB) 

Steam generator with circulating atmospheric fluidized bed 
combustion, 8:5014 (R:DE:In German) 
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Sulfur control and bed-material agglomeration experience in 
low-rank-coal AFBC testing, 8:4083 (R:US) 
Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
Fracture Properties 
Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979, 
8:3925 (R:US) 
Macerals 
Effects of the inert substance on the coking characteristics 
with increasing grain size and heating rate in the dilatometer 
of coal grades of different degrees of carbonisation, 8:3991 
(R:DE:In German) 


Analysis of the interaction of the coal and transportation 

industries in 1990, 8:4092 (R:US) 
Mathematical Models 

Comminution of coal grains and bulk coal, 8:3992 (R:DE:In 

German) 
Mechanical Properties 

Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979, 
8:3925 (R:US) 

Mining 

Energy inputs and outputs of fuel-alcohol production. 

Appendices G and H. Methanol from coal, 8:3915 (R:US) 
Oxidation 

Kinetics and modeling of the oxidative pretreatment of coal. 
Final report, 8:3978 (R:US) 

Photoassisted electrolysis applied to coal gasification. 
Quarterly report, 1 July 1982-30 September 1982, 8:3981 
(R:US) 

Petrography 

Petrography for steam coal, 8:3990 (R:SE:In Swedish) 

Predictors of plasticity in bituminous coals. Technical progress 
report No. 4, Part II of II (No text; mostly data on coal 
samples and a few plastometry run results), 8:3986 (R:US) 

Petrology 

Petrology of Cretaceous coals from northern Alaska, Phase II. 
Technical progress report No. 4, June 1, 1982-August 31, 
1982, 8:3982 (R:US) 

Plasticity 

Predictors of plasticity in bituminous coals. Technical progress 
report No. 4, Part I of II, 8:3985 (R:US) 

Predictors of plasticity in bituminous coals. Technical progress 
report No. 4, Part II of II (No text; mostly data on coal 
samples and a few plastometry run results), 8:3986 (R:US) 

Prices 

Analysis of the interaction of the coal and transportation 
industries in 1990, 8:4092 (R:US) 

Industrial market for sulfur dioxide emission-control systems. 
Final report (Forecasting to 2000), 8:5016 (R:US) 

Pyrolysis 

Characterization of thermal decomposition of coal in 
experimental reactors. Final report (Some experiments in He 
and some in Ne-CO2 mixtures), 8:3961 (R:US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

Pathways in coal thermolysis: a theoretical and experimental 
study with model compounds, 8:3969 (R:US) 

Rail Transport 

Proposed Navajo Railroad Project draft environmental impact 
statement, 8:4040 (R:US) 

Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 

Reduction 

Photoassisted electrolysis applied to coal gasification. 
Quarterly report, 1 July 1982-30 September 1982, 8:3981 
(R:US) 
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Reflectivity 

Petrology of Cretaceous coals from northern Alaska, Phase II. 
Technical progress report No. 4, June 1, 1982-August 31, 
1982, 8:3982 (R:US) 

Predictors of plasticity in bituminous coals. Technical progress 
report No. 4, Part II of II (No text; mostly data on coal 
samples and a few plastometry run results), 8:3986 (R:US) 

Resource Assessment 

Current status of coal in the US energy situation, 8:5348 

(RA:US) 
Royalties 

Royalties: a report on Federal and Indian mineral revenues for 

1981, with summary data from 1920 to 1981, 8:5311 (R:US) 
Sample Preparation 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 
Sampling 

Techniques for sampling and analysis of hard coals, 8:3988 

(R:SE:In Swedish) 
Sorptive Properties 

Coal-flotation chemistry. Final report, 1975-1981, 8:4069 

(R:US) 
Statistics 

1981 annual report to Congress. Volume 2. Energy statistics, 

8:5273 (R:US) 
Sulfur Content 

Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals 
(Factors correlating with liquefaction behavior), 8:3936 
(R:US) 

Supply and Demand 

Review of coal supply models. Final report, 8:4093 (R:US) 

rt 

Analysis of the interaction of the coal and transportation 
industries in 1990, 8:4092 (R:US) 

Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US slurry pipelines), 8:4076 (R:US) 

Volatile Matter 

Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals 
(Factors correlating with liquefaction behavior), 8:3936 
(R:US) 

X-Ray Fluorescence Analysis 

Quantitative analysis of coal and coal ash by energy-dispersive 

x-ray fluorescence, 8:3993 (R:US) 
COAL DEPOSITS 
Evaluation 

Prediction model for compositional changes within coal from 
core data. Twelfth quarterly report, April-June 1979. Final 
report, 8:4050 (R:US) 

Mathematical Models 

Prediction model for compositional changes within coal from 
core data. Twelfth quarterly report, April-June 1979. Final 
report, 8:4050 (R:US) 

COAL FINES 
Combustion 

Assessment of pulverized-coal-fired combustor performance. 
Task 3: pilot-scale studies test plan, 8:5000 (R:US) 

Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 

Combustion Products 

Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 

Laser-Radiation Heating 

Investigation of the fundamental kinetics in pulverized coal 
combustion. Third quarterly technical progress report, April 
1-June 30, 1982, 8:4087 (R:US) 

COAL GASIFICATION 


See also BI-GAS PROCESS 
CS-R PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
TEXACO GASIFICATION PROCESS 
U-GAS PROCESS 


COAL GASIFICATION PLANTS 
Cost 


WESTINGHOUSE GASIFICATION PROCESS 
Bench-Scale Experiments 

Theoretical and experimental studies of fixed-bed coal- 

September 1, 1981-August 30, 1982, 8:3945 (R:US) 
Chemical Reaction Kinetics 

Feasibility study of the use of non-equilibrium molecular 
energy distribution in the steam-coal char reaction. Final 
report (Possible use of special laser to excite carbon-carbon 
bond and increase reaction kinetics), 8:3921 (R:US) 

Energy Consumption 

Energy inputs and outputs of fuel-alcohol production. 

Appendices G and H. Methanol from coal, 8:3915 (R:US) 
Environmental Effects 

Status of health and environmental research relative to coal 

gasification 1976 to the present, 8:6253 (R:US) 
Mathematical Models 

Theoretical and experimental studies of fixed-bed coal- 

September 1, 1981-August 30, 1982, 8:3945 (R-US) 
Pilot Plants 

Pollutants from coal-conversion processes. Fourth progress 

report, June 1-August 31, 1982, 8:3946 (R:US) 
Process Development Units 

Hydrogasification PDU studies on Florida peat and peat 

dewatered by various methods, 8:3910 (R:US) 
Process Heat Reactors 

Prototype plant for nuclear process heat (PNP), reference 

phase, 8:3908 (R:DE:In German) 
Research Programs 

Coal-conversion support studies. Project 61046 quarterly 

report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
Solar Process Heat 

Benefits analysis for the production of fuels and chemicals 

using solar thermal energy. Final report, 8:4638 (R:US) 
Waste Water 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part II. Five grass plant species and their 
response to five produced retort waters: oil shale, tar sands, 
and underground coal gasification, 8:4219 (R:US) 

COAL GASIFICATION PLANTS 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 

Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 

Quarterly air quality and meteorology data. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
project, Converse County, Wyoming; air quality and 
meteorology data at proposed site), 8:4033 (R:US) 

Baseline Ecology 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 

Chemical Feedstocks 

Utilization of Battelle-treated coal in gasification and 
combustion processes to control sulfur emissions. Final 
report, 8:4068 (R:US) 

Computerized Simulation 

Detailed simulation of a moving-bed gasifier. Final report 

(Steady state and transient), 8:3959 (R:US) 
Cost 

Cost estimating relationships for coal conversion process units. 

Volume 1. Technical report (Includes in some cases 





dependence on capacity and data references from which 
estimates were derived), 8:3913 (R:US) 

Cost estimating relationships for coal conversion process units. 
Volume II. Appendices (Includes, in some cases, dependence 
on capacity; volume 2 consists entirely of supporting data 
sheets), 8:3914 (R:US) 


Advanced coal gasification system for electric power 
generation. Fourth quarterly progress report, July 1- 
September 30, 1979, 8:3966 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 

Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 


Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 

Environmental Effects 

Environments of synfuels. IV. Project Results Tracking 
Systems (PRTS), 8:4045 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; forecasting), 8:4035 (R:US) 

Environmental Impacts 

Air quality permit application for a proposed coal gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; air quality), 8:4031 (R:US) 

Preliminary draft: environmental impact statement. Final 
technical report, November 1980-May 1982 (Proposed 
WyCoalGas project, Converse County Wyoming; Draft 
EIS), 8:4038 (R:US) 

Equipment 

Cost estimating relationships for coal conversion process units. 
Volume 1. Technical report (Includes in some cases 
dependence on capacity and data references from which 
estimates were derived), 8:3913 (R:US) 

Cost estimating relationships for coal conversion process units. 
Volume II. Appendices (Includes, in some cases, dependence 
on capacity; volume 2 consists entirely of supporting data 
sheets), 8:3914 (R:US) 

Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 

Financial Incentives 

How do we build a synthetic natural gas plant (Financial and 

regulatory considerations), 8:4095 (BA:US) 
Fuel Feeding Systems 

Testing and evaluation of first generation prototype seals for 
the high-pressure rotary piston coal feeder. Final report, 
8:3943 (R:US) 

Geology 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 

Report on surface geology and groundwater investigations of 
Mortons and Green Valley Well Fields. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming; site evaluation), 8:4025 
(R:US) 

Ground Water 

Report on surface geology and groundwater investigations of 
Mortons and Green Valley Well Fields. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming; site evaluation), 8:4025 
(R:US) 

Hoppers 

Fabri-Valve Knife Gate Valve: METC SOA Test Valve No. 

A-11 and Test Valve No. A-11R - Lockhopper Valve testing 


and development project. Summary test report, 8:3942 
(R:US 
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Legal Aspects 

How do we build a synthetic natural gas plant (Financial and 

regulatory considerations), 8:4095 (BA:US) 
Permit Applications 

Air-quality-permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline meteorological data; 
no text), 8:4032 (R:US) 

Air-quality permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline air quality 
monitoring), 8:4099 (R:US) 

Air quality permit application for a proposed coal gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; air quality), 8:4031 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 

Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 

Planning 

Project Village conceptual plans. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; proposed housing facilities), 
8:3957 (R:US) 

Pollution Control 

Air quality permit application for a proposed coal gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; air quality), 8:4031 (R:US) 

Pressure Vessels 

Low-alloy steels for thick-walled pressured vessels. Final 

report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 
Site Selection 

Historic, enthnohistoric and prehistoric cultural resource 
inventory. Final technical report, November 1980-May 1982, 
8:4039 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 

Socio-Economic Factors 

Preliminary draft industrial siting administration permit 
application: Socioeconomic factors technical report. Final 
technical report, November 1980-May 1982 (Proposed 
WyCoalGas project in Converse County, Wyoming), 8:4036 
(R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; forecasting), 8:4035 (R:US) 

Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 

Specifications 

Basic lay-out, arrangement and design criteria of heat 
components of the "nuclear coal gasification prototype plant 
(PNP)”, 8:5117 (RA:XA) 

Water Requirements 

Water supply and yield analysis. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming), 8:4026 (R:US) 

Water Supply 

Performance specifications for water supply facilities 
Panhandle Reservoir No. 1 and pump station. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming), 8:4030 (R:US) 

Preliminary draft industrial siting administration permit 
application. Final technical report, November 1980-May 
1982 (WyCoalGas project; Converse County, Wyoming), 
8:4034 (R:US) 
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Preliminary geotechnical investigation: Panhandle Reservoir 
No. 1 and appurtenances. Final technical report, November 
1980-May 1982 (Proposed WyCoalGas project, Converse 
County, Wyoming), 8:4029 (R:US) 

Preliminary draft: environmental impact statement. Final 
technical report, November 1980-May 1982 (Proposed 
WyCoalGas project, Converse County, Wyoming), 8:4037 
(R:US) 

Report on surface geology and groundwater investigations of 
Mortons and Green Valley Well Fields. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming; site evaluation), 8:4025 
(R:US) 

Water supply and yield analysis. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming), 8:4026 (R:US) 

Water supply and yield analysis. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; experience and simulation; 
little text), 8:4027 (R:US) 

Water supply and yield analysis. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; Wyoming water rights; 
computerized tabulation; no text), 8:4028 (R:US) 

COAL INDUSTRY 
Accidents 

Risk assessment of coal production: an information system 
user’s manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 

Energy Demand 

Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 1. Description and representation and 
formalization of various energy subsystems, 8:5277 
(R:XE:FR) 

Energy Models 
Review of coal supply models. Final report, 8:4093 (R:US) 
Injuries 

Risk assessment of coal production: an information system 
user’s manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 

Investment 

Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 

COAL LIQUEFACTION 


See also COSTEAM PROCESS 
EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
SUPERCRITICAL GAS EXTRACTION 


Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals 
(Factors correlating with liquefaction behavior), 8:3936 
(R:US) 

Catalysts 

Catalytic coal liquefaction. Final report, 8:3923 (R:US) 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US), 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 


to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 


Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 


Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 


COAL LIQUIDS 
Combustion Properties 


Exploratory study of coal-conversion chemistry. Quarterly 
report No. 5, May 19, 1982-August 18, 1982, 8:3950 (R:US) 
Economics 
Status of coal liquefaction in the United States and related 
research and development at the Oak Ridge National 
Laboratory, 8:3912 (R:US) 
Hydrogen Transfer 
Role of the hydrogen donor solvent in coal hy 
Progress report, March 1, 1982-February 28, 1983, 8:3916 
(R:US) 
Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 
Status of coal liquefaction in the United States and related 
research and development at the Oak Ridge National 
Laboratory, 8:3912 (R:US) 
Reviews 
Status of coal liquefaction in the United States and related 
research and development at the Oak Ridge National 
Laboratory, 8:3912 (R:US) 
COAL LIQUEFACTION PLANTS 
Design and application for a high-temperature nuclear heat 
source, 8:5116 (RA:XA) 
Multiphase Flow 
Sonic velocities for gases from coal-derived liquids, 8:3972 
(R:US) 
Pressure Vessels 
Low-alloy steels for thick-walled pressured vessels. Final 
report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 
Residues 
Type II preliminary pilot-plant evaluation of a coal- 
liquefaction residue - water slurry using vaccum-tower 
bottoms from the H-Coal liquefaction process, 8:3918 (R:US) 
Valves 
Sonic velocities for gases from coal-derived liquids, 8:3972 
(R:US) 
COAL LIQUIDS 


Cracking 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

Chemical Analysis 

Exploratory study of coal-conversion chemistry. Quarterly 
report No. 5, May 19, 1982-August 18, 1982, 8:3950 (R:US) 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1982-October 31, 1982, 8:3948 (R:US) 

Chemical Composition 

Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 

Final technical report, 8:3944 (R:US) 
Chemical Properties 

Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 

Final technical report, 8:3944 (R:US) 
Chromatography 

Synthesis of oligomeric models of coal-derived materials for 
use with GPC calibration. Quarterly report, June-August 
1982 (Gel permeation chromatography), 8:3952 (R:US) 

Combustion 

Experimental investigation of synfuel spray characteristics and 
combustion dynamics. Quarterly technical progress report, 
October 1-December 31, 1981, 8:4089 (R:US) 

Experimental investigation of synfuel spray characteristics and 
combustion dynamics. Quarterly technical progress report, 
April 1-June 30, 1982, 8:3949 (R:US) 

Combustion Products 

Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 

Combustion Properties 

Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 





COAL MINES 
Evaporation 


Chemical effects in vaporizing synthetic fuels. Fourth quarterly 
report, 1 May 1982 to 31 July 1982, 8:3983 (R:US) 
Fractionation 
Exploratory study of coal-conversion chemistry. Quarterly 
report No. 5, May 19, 1982-August 18, 1982, 8:3950 (R:US) 


Hydrocracking 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 

1982, 8:3929 (R:US) 

Hydrogenation 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 

Hydrogen bonding in asphaltenes and coal liquids. Quarterly 
report, August 1, 1982-October 31, 1982, 8:3948 (R:US) 

New catalysts for coal-liquid upgrading. Quarterly report, June 
1-August 31, 1982, 8:3953 (R:US) 


Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 

Final technical report, 8:3944 (R:US) 
Molecular Weight 

Synthesis of oligomeric models of coal-derived materials for 
use with GPC calibration. Quarterly report, June-August 
1982 (Gel permeation chromatography), 8:3952 (R:US) 

Nuclear Magnetic Resonance 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Physical Properties 

Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 

Pyrolysis 

Chemical effects in vaporizing synthetic fuels. Fourth quarterly 

report, 1 May 1982 to 31 July 1982, 8:3983 (R:US) 
Recycling 

EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 

Refining 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 
Final technical report, 8:3944 (R:US) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1982, 8:3924 (R:US) 

Sample Preparation 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1982, 8:3924 (R:US) 

Toxicity 

EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 

COAL MINES 
Technology Assessment 

Regional technological change in US coal mines: 1951-76, 

8:4064 (J:GB) 
COAL MINING 


See also LONGWALL MINING 
ROOM AND PILLAR MINING 
SURFACE MINING 
UNDERGROUND MINING 
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Belt Conveyors 
Belt conveyor systems in underground roadways, 8:4060 
(R:DE:In German) 


Trends of black coal mining overseas - potentials and limits 
(short communication), 8:4053 (R:DE:In German) 
Information Systems 
Risk assessment of coal production: an information system 
user’s manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 
Mining Equipment 
Marketing of coal mining equipment: Evaluation of present 
techniques - suggestions to aid commercialization, 8:4057 
(R:US) 
Risk Assessment 
Risk assessment of coal production: an information system 
user’s manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 
Safety 
Investigation of the ignition behaviour of explosive 
methane/air mixtures as a result of electrical discharges in 
inductive circuits of intrinsically safe mining equipment, 
8:4097 (R:DE:In German) 


COAL PREPARATION 


Cyclone Separators 
Flow and design characteristics of the hydrocyclone for the 
recovery of coal fines. Fourth quarterly report, June 1- 
August 31, 1982, 8:4073 (R:US) 
Information Systems 
Risk assessment of coal production: an information system 
user's manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 
Milling Machines 
Comminution of coal grains and bulk coal, 8:3992 (R:DE:In 
German) 
Risk Assessment 
Risk assessment of coal production: an information system 
user’s manual (SAS (Statistical Analysis System) format), 
8:4098 (R:US) 
Separation Equipment 
Dry processing of power plant coal high in inerts, 8:4066 
(R:DE:In German) 


COAL PREPARATION PLANTS 


Control Systems 
Development of control strategy for coal flotation circuit. 
Final report, 8:4071 (R:US) 
Design 
Design of optimum coal-preparation systems for Missouri coal 
seams. Final report, 8:4070 (R:US) 
Simulation 
Design of optimum coal-preparation systems for Missouri coal 
seams. Final report, 8:4070 (R:US) 
Yields 
Design of optimum coal-preparation systems for Missouri coal 
seams. Final report, 8:4070 (R:US) 


COAL SEAMS 


Degassing 

Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, April 1, 
1982-June 30, 1982, 8:4058 (R:US) 

Reduction of methane evolution by withdrawning methane 
from seams before working, 8:4061 (R:DE:In German) 

Hydraulic Fracturing 

Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

Permeability 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, April 1, 
1982-June 30, 1982, 8:4058 (R:US) 
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Porosity 
Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, April 1, 
1982-June 30, 1982, 8:4058 (R:US) 
Stresses 
Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, April 1, 
1982-June 30, 1982, 8:4058 (R:US) 
COAL TAR 
Chemical Composition 
Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 
Comparative Evaluations 
Facile reaction/extraction of coal with supercritical fluids. 
Quarterly technical progress report, 1 August-30 September 
1982, 8:3954 (R:US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COATED FUEL PARTICLES 
Mechanical Decladding 
Development of a dry-mechanical graphite separation process 
and elimination of the separated carbon for the reprocessing 
of spherical HTR fuel elements, 8:4255 (R:DE:In German) 
Reprocessing 
Development of a dry-mechanical graphite separation process 
and elimination of the separated carbon for the reprocessing 
of spherical HTR fuel elements, 8:4255 (R:DE:In German) 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS 


See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 


Performance 
Thermal barrier coatings for utility gas turbines. Final report, 
8:5005 (R:US) 
COBALT 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
COBALT 57 
Electron Capture Decay 
Chemical variations of electron capture probabilities, 8:6442 


Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 
COBALT 60 
Adsorption 
Formation of freshwater Fe-Mn coatings on gravel and the 
behavior of ®Co, Sr, and '°7Cs in a small watershed, 
8:6137 (J:GB) 
Immobilization of reprocessing waste by means of titanate ion 
exchangers, 8:4349 (RA:DE) 


Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
Radioactive Waste Disposal 
Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 
COBALT ALLOYS 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 


COBALT COMPLEXES 


Synthesis, analysis, and radiolysis of the cobalt (III) 
hydroxyquinolinate complex, 8:5763 (R:BR:SP) 
MARCOULE 


Radioactive Waste Processing 
Marcoule vitrification shop: 30 months service (In French), 
8:4329 (RA:DE:FR) 
CO-GENERATION 
See COGENERATION 
COGENERATION 
Feasibility Studies 
Industrial in South Carolina: your plant's 
potential, 8:5518 (R:US) 


Management decisions for cogeneration: executive summary, 
8:5333 (R:US) 


Planning 
it decisions for cogeneration: executive summary, 
8:5333 (R:US) 
Power Potential 
Management decisions for cogeneration: executive summary, 
8:5333 (R:US) 
Regulations 
Management decisions for cogeneration: executive summary, 
8:5333 (R:US) 
COKE OVENS 
Fuel Feeding Systems 
Method to calculate the controlled distribution of combustion 
media in vertical-flow coke ovens, 8:3971 (R:-DE-:In German) 
COKING PLANTS 
Heat Recovery 
Possible recovery of lost heat in thermal installations. 
Applications to classic coking plants. Final report (Book in 
French), 8:5523 (R:XE:FR) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Beam Dynamics 
Collective effect accelerators and the challenge of attaining 
ultra-high energies, 8:5888 (R:US) 
COLLECTIVE MODEL 
Excitation 
Collective motion in nuclei and its excitation in scattering, 
8:6482 (R:NL) 
Inelastic Scattering 
Collective motion in nuclei and its excitation in scattering, 
8:6482 (R:NL) 
COLLIDING BEAMS 
Beam Luminosity 
Luminosity of continuous beams with crossing angle, 8:5963 
(R:US) 
Beam-Beam Interactions 
Analysis of beam-beam interactions in monochromatic 
experiments with large vertical dispersion, 8:5901 (RA:SU-In 
Russian) 
Critical Current 
Some possibilities of increasing critical current density in 
colliding beam facilities, 8:5900 (RA:SU:In Russian) 
COLLIERIES 
See COAL MINES 
COLLIMATORS 
Radiation Flux 
Edge penetration by radiation through a collimation system, 
8:6010 (J:NL) 
COLORADO 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Environmental Policy 
Future landscapes of the Colorado Plateau: impacts of energy 
development, 8:5305 (R:US) 





COLORADO PLATEAU 
Geochemical Surveys 


Geochemical Surveys 
Analysis of stream sediment reconnaissance data for mineral 
resources from the Montrose NTMS Quadrangle, Colorado, 
8:4238 (R:US) 
Geothermal resource assessment of Waunita Hot Springs, 
Colorado, 8:4790 (R:US) 
Geophysical Surveys 
Geothermal resource assessment of Waunita Hot Springs, 
Colorado, 8:4790 (R:US) 
Geothermal Resources 
Geothermal resource assessment of Waunita Hot Springs, 
Colorado, 8:4790 (R:US) 
Ouray Colorado resource characteristics and future plans, 
8:4757 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:-4302 (R:US) 
Oil Shale Deposits 
Stratigraphic variations in oil-shale fracture properties, 8:4208 
(R:US) 
Resource Assessment 
Geothermal resource assessment of Waunita Hot Springs, 
Colorado, 8:4790 (R:US) 
Uranium Deposits 
Analysis of stream sediment reconnaissance data for mineral 
resources from the Montrose NTMS Quadrangle, Colorado, 
8:4238 (R:US) 
COLORADO PLATEAU 
Energy Source Development 
Future landscapes of the Colorado Plateau: impacts of energy 
development, 8:5305 (R:US) 
COLUMBIA RIVER 
Fishes 
Some effects of power peaking on fish in the Hanford Reach 
of the Columbia River, 8:4587 (R:US) 
COLUMBIA RIVER BASIN 
Natural Gas Deposits 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 
Petroleum Deposits 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 


y 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 
Tectonics 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Comparative Evaluations 

Higgins coal-gasification/repowering study: feasibility study 

for alternate fuels, 8:3955 (R:US) 
Computerized Simulation 

Moving-bed gasification - combined-cycle control study. 
Volume 2. Results and conclusions, Case 2 - oxygen-blown, 
slagging-ash operation, 8:3958 (R:US) 

Feasibility Studies 

Higgins coal-gasification/repowering study: feasibility study 

for alternate fuels, 8:3955 (R:US) 
Fluidized-Bed Combustors 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, December 1, 1981- 
February 28, 1982, 8:4999 (R:US) 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 

Fuels 

Advanced-cooling full-scale engine-demonstration program. 

Final report, 8:5004 (R:US) 
Hot Gas Cleanup 

Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Combustion Kinetics 

1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG/glass laser for studying combustion processes, 
8:6019 (J:US) 
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Laser Spectroscopy 
1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG /glass laser for studying combustion processes, 
8:6019 (J:US) 
Mathematical Models 
Investigation of the fundamental kinetics in pulverized coal 
combustion. Third quarterly technical progress report, April 
1-June 30, 1982, 8:4087 (R:US) 
Raman Spectra 
1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG/glass laser for studying combustion processes, 
8:6019 (J:US) 
Research 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1982, 8:5797 (R:US) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
Radiant Heat Transfer 
Evaluation of effects of impurity compounds on radiative heat 
transfer causing incomplete combustion of coal, 8:4090 
(R:US) 
COMBUSTION KINETICS 
Laser Spectroscopy 
5-J 1.8-psec pulse 10-pps dye laser for combustion applications, 
8:5799 (J:US) 
Mathematical Models 
Traveling-wave solutions to reaction-diffusion systems 
modeling combustion, 8:5795 (R:US) 
Mathematics 
Asymptotic flame theory with complex chemistry, 8:5796 
(R:US) 
COMBUSTION PRODUCTS 
Corrosive Effects 
Heat exchanger materials for fluidized-bed coal combustion, 
8:5873 (R:US) 
Hot Gas Cleanup 
Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
COMBUSTORS 


Multifuel evaluation of rich/quench/lean combustor, 8:5596 
(R:US) 
Performance 
Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 
Multifuel evaluation of rich/quench/lean combustor, 8:5596 
(R:US) 
Performance Testing 
Assessment of pulverized-coal-fired combustor performance. 
Task 3: pilot-scale studies test plan, 8:5000 (R:US) 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
Thermal Efficiency 
Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 
COMMERCIAL BUILDINGS 
Energy Conservation 
Energy conservation for grocery stores, 8:5467 (R:US) 
COMMERCIAL SECTOR 
Biomass 
Commercial and industrial biomass projects in the Tennessee 
Valley Authority region, 8:4667 (R:US) 
Energy Conservation 
Approaches to energy conservation in the industrial sector, 
8:5337 (RA:US) 
Energy Consumption 
Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 
Energy Demand 
Development of demand models for energy use in the 
commercial sector at the state level. CRA report No. 431, 
8:5275 (R:US) 
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Energy Models 
Development of demand models for energy use in the 
commercial sector at the state level. CRA report No. 431, 
8:5275 (R:US) 
Development of demand models for energy use in the 
commercial sector at the state level, 8:5274 (R:US) 
Load Management 
Evaluation of the load-management potential in the 
commercial and industrial sector for the TVA region. Final 
report, 8:5589 (R:US) 
Power Demand 
Costing and pricing of interruptible service, 8:5417 (BA:US) 
COMMON MARKET 
Energy Policy 
Preliminary studies for the period 1975-1980: applications of 
the multinational EURECA model. Final report, 8:5279 
(R:XE:FR) 
COMMUNITIES 
Baseline Ecology 
Development of a community index of minimum fluctuation 
for early detection of sulfur dioxide perturbation. Final 
report, July 1, 1977-November 30, 1982, 8:6045 (R:US) 
Energy Systems 
Energy and settlement at long sight perspective. The basis of 
the program plan of BFR 1981-1984, 8:5457 (R:SE:In 
Swedish) 
Socio-Economic Factors 
Energy and settlement at long sight perspective. The basis of 
the program plan of BFR 1981-1984, 8:5457 (R:SE:In 
Swedish) 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 


Stressfield in a shortfiber composite with an imperfect bond 


between fiber and matrix, 8:5687 (R:SE) 
Defects 
Computerized ultrasonic scanning bridge for defect imaging: 
composite materials, 8:5856 (R:US) 
Elasticity 
Investigation of the stressfield in a shortfiber composite, 8:5685 
(R:SE) 
Fracture Properties 
Stress concentration on the microlevel in a shortfiber 
composite, 8:5686 (R:SE) 
Stress Analysis 
Stress concentration on the microlevel in a shortfiber 
composite, 8:5686 (R:SE) 
Ultrasonic Testing 
Computerized ultrasonic scanning bridge for defect imaging: 
composite materials, 8:5856 (R:US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Economic Analysis 
Compressed-air energy storage for electricity generation, 
8:5012 (R:US) 
Feasibility Studies 
Compressed-air energy storage for electricity generation, 
8:5012 (R:US) 
Research Programs 
Breaking new ground with CAES, 8:5255 (J:US) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT 
Sensible Heat Storage 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
COMPRESSED AIR STORAGE POWER PLANTS 
Economics 
Breaking new ground with CAES, 8:5255 (J:US) 
Technology Assessment 
Breaking new ground with CAES, 8:5255 (J:US) 
COMPRESSIBLE FLOW 
Poisson Equation 
Elementary derivation of Poisson structures for fluid dynamics 
and electrodynamics, 8:6364 (J:US) 


COMPRESSORS 


Design 

Investigation and development of a lubricated reciprocating 
compressor for a heat pump with condensation temperature 
of 120°C, 8:5827 (TG:GB) 

Performance 

Investigation and development of a lubricated reciprocating 
compressor for a heat pump with condensation temperature 
of 120°C, 8:5827 (TG:GB) 

COMPUTER CODES 
A Codes 

ANALYZE Users’ Guide, 8:6672 (R:US) 

ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 1. Mathematical and i 
models and method of solution (PWR), 8:5064 (R:US) 

Momentum calculation for charged tracks with minute 
curvature (Computer code: ADJUST), 8:6008 (J-NL) 

B Codes 

BOAST: a three-dimensional, black-oil applied- 
simulation tool (Version 1.1). Volume IL Program user's 
manual, 8:4114 (R:US) 

Calculation of isotopic profile during band displacement on 
ion-exchange resins (Program band displacement), 8:5733 
(R:IN) 

C Codes 

A synopsis of CHEMKIN, a general-purpose chemical kinetics 
code, 8:5713 (BA:US) 

CARMEN system: a code block for neutronic PWR 
calculation by diffusion theory with spacedependent 
feedback effects, 8:5071 (R:ES:In English) 

CRESO: a computer code for resonance data handling, 8:6491 
(R:IT) 

Program listing for heat-pump seasonal-performance model 
(SPM) (CNHSPM), 8:5495 (R:US) 

Shading analysis of a photovoltaic-cell string illuminated by a 
parabolic-trough concentrator, 8:4659 (R:US) 

Calculations 

CARMEN system: a code block for neutronic PWR 
calculation by diffusion theory with 
feedback effects, 8:5071 (R:ES:In English) 

D Codes 

SNLA DICOMED/D4§8 raster driver users manual and 

operators guide, 8:6667 (R:US) 
E Codes 

EDIT: a character-string-replacement routine for Flextran 
language programs, 8:6669 (R:US) 

Energy consumption in municipal wastewater treatment 
facilities (Calculations using EXEC computer code), 8:5872 
(R:US) 

F Codes 

FATPAC: a computer program for calculating fatigue crack 
growth, 8:5150 (R:GB) 

FRACPAC: a computer program for calculating elastic and 
post yield fracture-mechanics solutions, 8:5149 (R:GB) 

Users manual for FAST-M. Freiman analysis of systems 
technique: total project. Part I, final report, 8:5876 (R:US) 

G Codes 

GAMANAL - a computer program for analysis of gamma-ray 

spectra, 8:6654 (R:GB) 
H Codes 

Program listing for air-to-air heat pump steady-state 

simulation model (CSM) (HPCSM), 8:5494 (R:US) 
K Codes 

Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 

M Codes 

Computer program for a four-cylinder-Stirling-engine controls 
simulation (MAINSE computer code), 8:5601 (R:US) 

Designing and testing a high-velocity self-forging 
(Design using PETRA computer code), 8:6026 (R:US) 

MSPEC users’ manual, 8:5233 (R:US) 
User's guide to the MESOI diffusion model: Version 1.1 (for 
Data General Eclipse S/230 with AFOS), 8:6070 (R:US) 





Maintenance 

Deriving metrics for relating complexity measures to software 

maintenance costs, 8:6662 (R:US) 
Manuals 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume V. SPAHR programmer's guide, 8:6235 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume II. SPAHR introductory guide, 8:6232 (R:US) 

Projection models for health effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume IV. SPAHR user's guide, 8:6234 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume III. SPAHR interactive package guide, 8:6233 
(R:US) 

Users manual for FAST-M. Freiman analysis of systems 
technique: total project. Part I, final report, 8:5876 (R:US) 

N Codes 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume I of III: methodology. 
Final report, 8:5398 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume II of III: user’s guide. 
Final report, 8:5399 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume III of III: software 
description. Final report, 8:5400 (R:US) 

National Utility Financial Statement model (NUFS). Volume 
II of III: user’s guide. Final report, 8:5396 (R:US) 

National Utility Financial Statement model (NUFS). Volume I 
of III: Model overview and description. Final report, 8:5395 
(R:US) 

National Utility Financial Statement model (NUFS). Volume 
III of III: software description. Final report, 8:5397 (R:US) 

R Codes 

Photon and neutron fluence-to-kerma conversion factors for 
ICRP-1975 reference man using improved elemental 
compositions for bone and marrow of the skeleton, 8:6503 
(R:US) 

S Codes 

Analysis of the influence of geography and weather on 
parabolic trough solar collector design (SOLTES code), 
8:4739 (J:US) 

SERVOPLOT software graphics, 8:6666 (R:DE:GE) 

SOLSTOR II description and user's guide, 8:4683 (R:US) 

T Codes 

Physics and numerics of the tensor code [incomplete 
preliminary documentation], 8:6670 (R:US) 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5401 (R:US) 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5402 (R:US) 

Training 

Training course No. 2: the implementation of FEMWASTE 
(ORNL-5601) computer program. Final report (Finite 
Element Model of WASTE transport), 8:4499 (R:US) 

Translators 

EDIT: a character-string-replacement routine for Flextran 

language programs, 8:6669 (R:US) 
Validation 

Summary report of building energy compilation and analysis 
(BECA). Part V. Validation of energy-analysis computer 
programs, 8:5478 (R:US) 

Codes 


XOQDOQ: computer program for the meteorological 
evaluation of routine effluent releases at nuclear power 
stations. Final report, 8:6069 (R:US) 

COMPUTER GRAPHICS 
Programming 
Publication-quality computer graphics, 8:6657 (R:US) 
COMPUTER NETWORKS 
Data Transmission 

Applicability of the X.25 protocol and the message-link 
transport protocol in subject-time data processing, 8:6659 
(R:DE:GE) 
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Contemporary data communications and local networking 
principles, 8:6658 (R:US) 
Experience in transport protocol specification using an 
algorithmic programming language, 8:6677 (R:US) 
Equipment Interfaces 
Applicability of the X.25 protocol and the message-link 
transport protocol in subject-time data processing, 8:6659 
(R:DE:GE) 
Programming 
Multiprocessor simulators user’s manual, 8:6675 (R:US) 
COMPUTER-AIDED DESIGN 
Report on the 2nd European conference on computer-aided 
design (CAD) in small- and medium-size industries (MICAD 
82), 8:6673 (R:US) 
COMPUTERIZED CONTROL SYSTEMS 
Optimization 
Technique for enhancing control-system identification from 
experimental measurements, 8:6681 (B:US) 
Testing 
10-MWe solar-thermal central-receiver pilot plant, solar- 
facilities design integration: system integration laboratory 
test plan (RADL item 6-4), 8:4691 (R:US) 
COMPUTERIZED SIMULATION 
Validation 
Empirical validation of building energy-analysis simulation 
programs: a status report, 8:4720 (R:US) 
COMPUTERS 


See also ANALOG COMPUTERS 
SIEMENS COMPUTERS 


Benchmarks 
Benchmarking your benchmarks: a user’s perspective, 8:6663 
(R:US) 
Comparative Evaluations 
Benchmarking your benchmarks: a user’s perspective, 8:6663 
(R:US) 
Operation 
Downloading and post-processing of bibliographic information 
with the TIS Intelligent Gateway Computer, 8:6686 (R:US) 
Risk Assessment 
Application of risk assessment (To DOE computer facilities), 
8:6665 (R:US) 
Security 
Application of risk assessment (To DOE computer facilities), 
8:6665 (R:US) 
CONCENTRATING COLLECTORS 
Performance Testing 
Tests with concentrating collectors, 8:4724 (R:DE:In German) 
CONCENTRATOR SOLAR CELLS 
Computerized Simulation 
Shading analysis of a photovoltaic-cell string illuminated by a 
parabolic-trough concentrator (Cells), 8:4659 (R:US) 
Design 
Design and demonstration of a spectrum-splitting photovoltaic 
concentrator module, 8:4661 (R:US) 
Photovoltaic-concentrator progress, 8:4660 (R:US) 
Performance 
Photovoltaic-concentrator progress, 8:4660 (R:US) 
Shading analysis of a photovoltaic-cell string illuminated by a 
parabolic-trough concentrator (Cells), 8:4659 (R:US) 
Shading 
Shading analysis of a photovoltaic-cell string illuminated by a 
parabolic-trough concentrator (Cells), 8:4659 (R:US) 
Spectral Response 
Design and demonstration of a spectrum-splitting photovoltaic 
concentrator module, 8:4661 (R:US) 
Technology Assessment 
Photovoltaic-concentrator progress, 8:4660 (R:US) 
Testing 
Design and demonstration of a spectrum-splitting photovoltaic 
concentrator module, 8:4661 (R:US) 
CONCRETE-PLASTIC COMPOSITES 
Materials Testing 
Potential for polymer concrete to conserve alloys in 
engineering applications, 8:4905 (R:US) 
CRETES 


See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 
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Chemical Reactions 
Attack of fragmented-core debris on concrete in the presence 
of water, 8:5241 (R:US) 
CORCON: molten-fuel/concrete interactions code, 8:5249 
(R:US) 
Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 
Sodium-concrete reaction model development, 8:5199 (R:US) 
Comparative Evaluations 
Effect of coarse fraction (+ No. 325) of fly ash on concrete 
properties, 8:4002 (RA:US) 
Compression Strength 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Effect of coarse fraction (+ No. 325) of fly ash on concrete 
properties, 8:4002 (RA:US) 
Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 
Corrosion Protection 
Use of fly ash in combating sulfate attack in concrete, 8:4009 
(RA:US) 
Dielectric Properties 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Dissolution 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 
Leaching 
FUETAP concrete: an alternative radioactive waste host, 
8:4357 (RA:DE) 
Mechanical Properties 
Status of tank-assessment studies for continued in-tank storage 
of Hanford Defense waste, 8:4436 (R:US) 
Permittivity 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Production 
Templite catalyst: a new construction material, 8:4010 (RA:US) 
Quality Control 
Quality control of highway concrete containing fly ash, 8:4017 
(RA:US) 
Temperature Effects 
Status of tank-assessment studies for continued in-tank storage 
of Hanford Defense waste, 8:4436 (R:US) 
Thermal Conductivity 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 


Attack of fragmented-core debris on concrete in the presence 
of water, 8:5241 (R:US) 
Ultrasonic Testing 
Measurements of the speed of sound and the absorption 
coefficient for ion exchange resin embedded in concrete and 
bitumen using ultrasonic waves at around 0.1 MHz, 8:5699 
(R:SE) 
CONDENSER IONIZATION CHAMBERS 
Portable battery-free charger for radiation dosimeters (Patent), 
8:6013 (P:US) 
CONFERENCES 
See MEETINGS 
CONNECTICUT 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
CONNECTICUT YANKEE REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 


Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION INDUSTRY 
Energy Consumption 
Energy consumption in the production of building materials, 
8:5498 (R:FI-In Finnish) 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-1 REACTOR 
CONSUMERS POWER COMPANY MIDLAND-1 
See MIDLAND-1 REACTOR 
CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 
CONTACTORS 
See SWITCHES 
CONTAINERS 


See also CASKS 
HOPPERS 
PRESSURE VESSELS 
TANKS 


Corrosion 
Effects of radiation on corrosion of titanium, 8:5652 (RA:US) 


Method for sealing radioactive materials, 8:5673 (TG:DE:GE) 
Emplacement 

Physical simulations using centrifuge techniques, 8:4485 
(RA:US) 

Preliminary penetration studies, 8:4487 (RA:US) 

Materials Testing 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 

Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 

Corrosion resistant canisters for nuclear waste isolation, 8:4442 
(R:US) 

Specifications 

TRU waste certification compliance requirements for contact- 
handled wastes retrieved from storage for shipment to the 
WIPP, 8:4528 (R:US) 

CONTAINMENT BUILDINGS 
Chemical Reactions 

Heat transfer between immiscible liquids enhanced by gas 

bubbling (PWR; BWR), 8:5177 (R:US) 
Damage 

Hydrogen-Burn Survival Program (PWR; BWR), 8:5246 

(R:US) 
Detonations 

Calculations of hydrogen detonations in nuclear containments 
by the random choice method (PWR; BWR), 8:5230 (R:US) 

Hydrogen burn survival experiments: FITS Series One 
(PWR;BWR), 8:5223 (R:US) 

Pressure Gradients 

Calculations of hydrogen detonations in nuclear containments 
by the random choice method (PWR; BWR), 8:5230 (R:US) 

Hydrogen mitigation and control program (PWR;BWR), 
8:5247 (R:US) 

Stress Analysis 

Behavior of reinforced concrete slabs subjected to combined 

punching shear and biaxial tension, 8:5147 (R:US) 
Temperature Gradients 

Hydrogen-burn survival: preliminary thermal model and test 

results, 8:5221 (R:US) 
Test Facilities 

Hydrogen burn survival experiments: FITS Series One 
(PWR;BWR), 8:5223 (R:US) 

Hydrogen-burn survival: preliminary thermal model and test ~ 
results, 8:5221 (R:US) 

Thermal Stresses 

Heat transfer between immiscible liquids enhanced by gas 

bubbling (PWR; BWR), 8:5177 (R:US) 





Thermai Stresses 


Hydrogen-burn survival: preliminary thermal model and test 
results, 8:5221 (R:US) 
Hydrogen-Burn Survival Program (PWR; BWR), 8:5246 
(R:US) 
CONTAINMENT SPRAY SYSTEMS 


Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions 
(PWR), 8:5225 (R:US) 

CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Pressure Gradients 

Combustion modeling in MARCH: developments and 
limitations (PWR;BWR), 8:5238 (R:US) 

Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States (PWR; BWR), 8:5250 (R:US) 

Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 

Radioactive Aerosols 

MSPEC users’ manual (LMFBR), 8:5233 (R:US) 

Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 

Relief Valves 

Safety/relief valve quencher loads: evaluation for BWR Mark 

II and III containments, 8:5212 (R:US) 
CONTINENTAL MARGIN 
Gas Hydrates 

Gas hydrates in continental margin sediments of the Middle 
America Trench: summary of results from DSDP/IPOD 
Leg 84, 8:4172 (RA:US) 

CONTINENTAL SHELF 
Natural Gas Deposits 

Prospect specific simulation model of oil and gas exploration in 
the Outer Continental Shelf: methodology, 8:4109 (RA:US) 

Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 

Petroleum Deposits 

Prospect specific simulation model of oil and gas exploration in 
the Outer Continental Shelf: methodology, 8:4109 (RA:US) 

Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 

CONTROL EQUIPMENT 
Design 

Human factors review of electric power dispatch control 
centers. Volume 3. Operator information needs summary. 
Final report, 8:5024 (R:US) 

Human factors review of electric power dispatch control 
centers. Volume 4. Operator information needs. Final report, 
8:5025 (R:US) 

CONTROL ROOMS 
Display Devices 

Empirical examination of evaluation methods for computer 
generated displays: psychophysics, 8:5157 (R:US) 

Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 

Human Factors Engineering 

Model of human decision making in complex systems and its 

use for design of system control strategies, 8:5158 (R:DK) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 


See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Design 


Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume VI. Instrumentation and control, 8:6630 (R:US) 

HVDC system control for damping of subsynthronous 
oscillations. Final report, 8:5030 (R:US) 

Instrumentation of cars for fuel economy. Final report, 8:5598 
(R:NZ) 

Method and apparatus for automatically tracking a workpiece 
surface (Patents), 8:5835 (P:US) 

Performance 

HVDC system control for damping of subsynthronous 

oscillations. Final report, 8:5030 (R:US) 
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Instrumentation of cars for fuel economy. Final report, 8:5598 
(R:NZ) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
(Heat transfer by convection.) 
Correlations 
Correlations for convective heat transfer from room surfaces, 
8:5480 (R:US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Heat Transfer 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 
Temperature Gradients 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWER PACKING GRIDS 
See PACKINGS 
COOLING TOWERS 
Natural Convection 
Wind dependence on the flow rate in a natural draught cooling 
tower, 8:5002 (R:FR:In French) 
Packings 
Development of evaporative-cooling packing. Final report, 
8:4714 (R:XE) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COORDINATED RESEARCH PROGRAMS 
Evaluation 
Laboratory Cooperative Program: an assessment, 8:5315 
(R:US) 
Information Dissemination 
Laboratory Cooperative Program: an assessment, 8:5315 


Biological Effects 

Photosynthesis, growth and competitive ability of some 
coniferous forest mosses and the influence of herbicides and 
heavy metals (Cu, Zn), 8:6261 (R:SE) 

Corrosion 

Laboratory corrosion studies of metals in coal ash, 8:4007 

(RA:US) 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 

Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 

Ecological Concentration 

Some heavy metal contents of Bering Sea seals, 8:6128 
(BA:US) 

Time-series analysis for identification of particle-emission 
sources, 8:6046 (R:US) 

Oxidation 

Preparation and characterization of selective surfaces on Cu 

prepared by chemical and thermal oxidation, 8:4733 (R:SE) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Grain Size 

Deformation effect on recrystallization of Al-3.94 wt % Cu 

alloy, 8:5611 (R:EG) 
Hardness 

Deformation effect on recrystallization of Al-3.94 wt % Cu 

alloy, 8:5611 (R:EG) 
Recrystallization 

Deformation effect on recrystallization of Al-3.94 wt % Cu 

alloy, 8:5611 (R:EG) 
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COPPER BASE ALLOYS 
See also NICKELINE ALLOY 


Corrosion studies of copper-base alloys in sea-water loop at 
Desalination Division, 8:5612 (R:IN) 
Testing of candidate waste-package backfill and canister 
materials for basalt (Cupronickel 90/10), 8:4429 (R:US) 
Physical Radiation Effects 
Damage development and hardening in 14 MeV neutron 
irradiation of copper alloys at 25°C, 8:5669 (J:NL) 
COPPER HYDRIDES 
Atom 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
Electronic Structure 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Nuclear Magnetic Resonance 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
COPPER OXIDES 
Optical Properties 
Optical and structural properties of oxidized copper surfaces 
for solar applications, 8:4737 (R:SE) 
Surface Properties 
Preparation and characterization of selective surfaces on Cu 
prepared by chemical and thermal oxidation, 8:4733 (R:SE) 
COPPICES 
Cultivation 
Biomass yields and management of natural coppice stands, 
8:4647 (R:SE) 
Cultivation Techniques 
Growth-related problems of aging and senescence in fast 


growing trees grown on short rotations, 8:4649 (R:SE) 
Short Rotation Cultivation 
Summary of factors influencing coppicing, 8:4650 (R:SE) 
CORE BARREL 


See CORING EQUIPMENT 
CORING EQUIPMENT 
Design 
Long Core Facility, 1981, 8:4490 (RA:US) 
Modeling studies for Long Coring Facility, 8:4491 (RA:US) 
Evaluation 
URI geotechnical program of the in situ heat transfer 
experiment, 8:4476 (RA:US) 
Performance 
Modeling studies for Long Coring Facility, 8:4491 (RA:US) 
Performance Testing 
Development of new and improvement of existing core 
recovery methods, 8:5801 (R:DE:In German) 
CORIUM 
Chemical Reactions 
CORCON: molten-fuel/concrete interactions code, 8:5249 
(R:US) 
Heat Transfer 
Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 
(MAIZE) 


See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION 
Classification 
Geothermal corrosivity classification system, 8:4937 (J:US) 
CORROSION INHIBITORS 
Field Tests 
Field evaluations of chemical additives for scale control, 8:4936 
(J:US) 
CORROSION PROTECTION 
Water 
Steam purity in PWRs, 8:5076 (J:US) 
CORROSIVE EFFECTS 
Standards 
Geothermal corrosivity classification system, 8:4937 (J:US) 


CORUNDUM 
Microstructure 
Effects of ZrOz and ZrSiO, on the structure of fused spinels, 
forsterites, mullites, and corundum refractories, 8:5683 
(TJ:US) 
COSMIC POSITRONS 
Annihilation 
Time-variable positron annihilation radiation from the galactic 
center direction, 8:6323 (J:US) 
COSMOLOGY 
Supersymmetry 
Cosmology, inflation, and supersymmetry, 8:6318 (R:US) 
Unified Gauge Models 
Cosmology, inflation, and supersymmetry, 8:6318 (R:US) 
COSO HOT SPRINGS 
Environmental Impacts 
Baseline environmental monitoring of surface thermal 
manifestations, Coso KGRA, 8:4877 (J:US) 
COST 


More general algorithm for computing closed semiring costs 
between verticles of a directed graph, 8:6682 (J-US) 
COSTEAM PROCESS 
Variations 
Analysis and comparison of products from wood liquefaction, 
8:4658 (R:US) 
COUMARIN 
Chemical Reaction Yield 
Novel 7-substituted coumarin compounds and an improved 
method for their synthesis (Patent application), 8:5749 
(P:US) 
Synthesis 
Novel 7-substituted coumarin compounds and an improved 
method for their synthesis (Patent application), 8:5749 
(P:US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING CIRCUITS 
Performance 
Multi-channel pulse counter-adder, 8:6023 (RA:SU:In Russian) 
COUNTING RATEMETERS 
Low Level 
Portable ratemeter - 95/0742-1/6 user guide, 8:5967 (R:GB) 
Manuals 
Portable ratemeter - 95/0742-1/6 user guide, 8:5967 (R:GB) 
Operation 
Portable counting system - 95/0743-1/6. User guide, 8:5968 
(R:GB) 


See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRABS 
See CRUSTACEANS 
CRACKS 
Electromagnetic Testing 
Objectification of magnetic particle crack detection by means 
of automatic evaluation of the indications, 8:5849 
(R:DE:GE) 
CRACOW AIC-144 CYCLOTRON 
Beam Dynamics 
Beam dynamics in AIC-144 automatic isochronous cyclotron, 
8:5914 (RA:PL:In Russian) 
Beam Extraction 
Beam extraction system in AIC-144 automatic isochronous 
cyclotron, 8:5933 (RA:PL:In Russian) 
Beam Injection 
Injection system of AIC-144 automatic isochronous cyclotron, 
8:5934 (RA:PL:In Russian) 
Cavity Resonators 
Constructional problems of building the resonator for AIC-144 
cyclotron, 8:5916 (RA:PL:In Russian) 
Specifications 
Automatic isochronous AIC-144 cyclotron, 8:5886 (RA:PL:In 
Russian) 





CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CREEP 
Physical Radiation Effects 
Enhancement of creep by irradiation, 8:5609 (R:GB) 
CREOSOTE 
Production 
Creosote production from beetle infested timber, 8:4561 
(RA:US) 
CRESOLS 
Gas Chromatography 
Organic compounds in coal-slurry-pipeline waters. Final report 
(Phenol, o-cresol, p-cresol, 2,6-dimethyl phenol, o-ethyl 
phenol, 3,5-dimethyl phenol), 8:4077 (R:US) 
Mass Spectroscopy 
Organic compounds in coal-slurry-pipeline waters. Final report 
(Phenol, o-cresol, p-cresol, 2,6-dimethyl phenol, o-ethyl 
phenol, 3,5-dimethyl phenol), 8:4077 (R:US) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 
Parametric study of CHF data. Volume 1. Compilation of rod 
bundle CHF data available at the Columbia University Heat 
Transfer Research Facility. Final report (PWR; BWR), 
8:5040 (R:US) 
Experimental Data 
Parametric study of CHF data. Volume 3, Part 1. Critical heat 
flux data. Final report, 8:5193 (R:US) 
CROPS 
Energy Budgets 
Potential of photosynthetically produced organic matter as an 
energy feedstock. Final report, 8:4643 (R:XE) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Metabolism 
Scavenging deep-sea amphipods: effects of food odor on O2 
consumption and a proposed metabolic strategy, 8:6302 
(RA:US) 
Population Dynamics 
Deep-sea scavenging amphipods: an in situ marking method, 
8:6142 (RA:US) 
CRYOPUMPS 
Vacuum-system design for a neutral-beam injection system, 
8:6618 (R:US) 
CRYSTAL DOPING 
Doped semiconductor material and method for doping same 
(Patent), 8:5870 (P:US) 
CRYSTAL GROWTH 
Forced Convection 
Numerical simulation of convective flow of the melt in the 


classical Czochralski method, in ACRT and CACRT. Part 1. 


Simulation of forced convection, 8:5741 (R:DE) 
CRYSTAL LATTICES 
Desorption 
Localization of surface excitations and stimulated desorption, 
8:6509 (R:US) 
Excitation 
Localization of surface excitations and stimulated desorption, 
8:6509 (R:US) 
Physical Radiation Effects 
New solid state effects for neutron detection and their possible 
uses in dosimetry. Part 1, 8:6496 (R:DD:GE) 
CRYSTAL MODELS 
(For theories only.) 
Notes on Anderson’s transition in a lattice model for 


topologically disordered systems, 8:6512 (J:GB) 
CRYSTALS 


Physical Radiation Effects 
Enhancement of creep by irradiation, 8:5609 (R:GB) 
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CS-R PROCESS 
Fuel Feeding Systems 
Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 
Final technical report, 8:3944 (R:US) 
Materials Testing 
Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 
Final technical report, 8:3944 (R:US) 
Process Development Units 
Partial liquefaction of coal by flash hydropyrolysis, Phase IV. 
Final technical report, 8:3944 (R:US) 
CULTIVATION TECHNIQUES 
Energy Analysis 
Integrated family farm system for agriculture, livestock and 
energy production. With multipurpose crops, multipurpose 
animals, ponds with plants and animals and a digester unit 
for control of both human and animal diseases, 8:6221 
(R:DK) : 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 


Spectroscopy 

Method for processing alpha spectra adapted for measuring 
plutonium, americium and curium by isotopic dilution, 
8:5714 (R:FR:In French) 

Ion Exchange Chromatography 

Separation of plutonium, americium, and curium on a cation- 
exchange column with high-pressure liquid chromatography, 
8:5730 (TG:US) 

CURIUM 243 


Concentration 
239 240Py, 741 Am, and 74 24*Cm in a core from the Saguenay 
Fjord, Quebec, 8:6089 (RA:US) 
CURIUM 244 
Radioecological Concentration 
239 240Py, 741 Am, and **° 2*Cm in a core from the Saguenay 
Fjord, Quebec, 8:6089 (RA:US) 
ISOTOPES 


Isotope Production 
Experimental determination of curium build-up in light water 
reactors and comparison with calculated values, 8:5137 
(R:DE:In German) 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES 
Plasma Simulation 
Inductive ion acceleration and heating in picket fence 
geometry: Theory and simulations, 8:6560 (J:US) 
CUTTER LOADERS 
Performance Testing 
Development, construction, and experimental operation of an 
improved chainless haulage system for drum-shearer loaders, 
8:4052 (R:DE:In German) 
CUTTING FLUIDS 
Chemical Composition 
Cutting fluid for machining fissionable materials (Patent), 
8:5830 (P:US) 
CUTTING TOOLS 
Control Systems 
Method and apparatus for automatically tracking a workpiece 
surface (Patents), 8:5835 (P:US) 


Cutting assembly (Patent), 8:5829 (P:US) 
Lasers 
Method and apparatus for automatically tracking a workpiece 
surface (Patents), 8:5835 (P:US) 
Operation 
Cutting assembly (Patent), 8:5829 (P:US) 
CYANOGEN 
Photolysis 
Photodissociation dynamics in a pulsed molecular beam, 8:5753 
(R:US) 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES 


See also CYCLOHEXANE 
DECALIN 
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Photolysis 
Excited state formation during liquid phase radiolysis and 
photolysis of C3-Cig alkanes, 8:5772 (RA:DD) 


Excited state formation during liquid phase radiolysis and 
photolysis of Cs3-Ci¢ alkanes, 8:5772 (RA:DD) 
CLOHEXANE 


Radiolysis 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
CYCLONE SEPARATORS 
Design 


Flow and design characteristics of the hydrocyclone for the 
recovery of coal fines. Fourth quarterly report, June 1- 
August 31, 1982, 8:4073 (R:US) 

Performance 

Observation and analysis work associated with a 1000-hour test 
program in a pressurized fluidized-bed combustion facility, 
8:5007 (R:GB) 

Performance Testing 

Flow and design characteristics of the hydrocyclone for the 
recovery of coal fines. Fourth quarterly report, June 1- 
August 31, 1982, 8:4073 (R:US) 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 

CYCLOTRON FREQUENCY 
Electric Impedance 

Plasma surface impedance for coupling to the ion-cyclotron 

and ion-Bernstein waves, 8:6532 (R:DE) 
CYCLOTRONS 


See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
VARIABLE ENERGY CYCLOTRONS 


Beam Dynamics 
Central region study for a moderate energy cyclotron, 8:5912 
(R:NL) 
Ton Sources 
Study on characteristics of laser ion source for cyclotrons, 
8:5924 (RA:SU:In Russian) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
KI METHOD 
Forced Convection 
Numerical simulation of convective flow of the melt in the 


classical Czochralski method, in ACRT and CACRT. Part 1. 


Simulation of forced convection, 8:5741 (R:DE) 


D 


D RESONANCES 
Particle Production 
D-meson production in e* e~ annihilation at E/sub c.m./ 
between 3.8 and 6.7 GeV, 8:6391 (J:US) 
D-1285 RESONANCES 
Hadronic Particle Decay 
Analysis of the reactions 7~ p a K°K~ a* n and 7 p a anti 
K°K* 7" n at 16 GeV/c beam momentum at the Omega- 
spectrometer, 8:6378 (R:DE:In German) 
DAMS 
Design 
Weir installations and weir gates in low-head power schemes, 
8:4573 (RA:DE) 
Retrofitting 
Brief reconnaissance study for the addition of hydropower for 
Mayodan Dam, Mayodan, North Carolina, 8:4586 (R:US) 
DANISH ORGANIZATIONS 
Natural Gas Distribution Systems 
Annual report and accounts 80/81, 8:5390 (R:DK:In Danish) 
Petroleum 
Annual report and accounts 80/81, 8:5390 (R:DK:In Danish) 
DARRIEUS ROTORS 
Mechanical Vibrations 
Finite-element analysis and modal testing of a rotating wind 
turbine, 8:4991 (R:US) 


Oscillation Modes 

Finite-element analysis and modal testing of a rotating wind 

turbine, 8:4991 (R:US) 
DATA ACQUISITION SYSTEMS 

Data acquisition with a VAX 11/780 and MBD branch driver, 
8:5952 (J:US) 

Multi-parametric data acquisition system with DC11-C 
interface towards PDP 11/34 (Book in Italian), 8:6660 
(R:IT:IT) 

Oak Ridge beam-analysis system, 8:6632 (R:US) 

XSYS data-acquisition system at Triangle Universities Nuclear 
Laboratory, 8:5953 (J:US) 

Flowsheets 

Collection, reduction and analysis of heat flow and geothermal 

gradient exploration data, 8:4821 (J:US) 
Performance Testing 
Power shovel data accumulator and display. Third topical 
report, 8:4059 (R:US) 

DATA PROCESSING 

See also DATA PROCESSING 

SPECTRA UNFOLDING 
Automatic data editing: a brief introduction, 8:6656 (R-US) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 
DATA TRANSMISSION 

Programming 

Experience in transport protocol specification using an 

algorithmic programming language, 8:6677 (R:US) 
DAYLIGHTING 
Calculation Methods 

Calculating interior daylight illumination with a programmable 

hand calculator, 8:5503 (J:US) 


Design tools for daylighting illumination and energy analysis, 
8:5479 (R:US) 
Energy Analysis 
Design tools for daylighting illumination and energy analysis, 
8:5479 (R:US) 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Radiolysis 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECANE 
Radiolysis 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
DECONTAMINATION 
Evaluation of nonchemical decontamination techniques for use 
on reactor coolant systems (PWR), 8:5063 (R:US) 
Safety 
Safety aspects of decontamination as a precursor to 
decommissioning, 8:5790 (R:US) 
DEEP INELASTIC HEAVY ION REACTIONS 
Nuclear Models 
Dynamics of damped nuclear reactions, 8:6486 (R:US) 
Research Programs 
Annual progress report, July 1, 1981-August 31, 1982, 8:6373 
(R:US) 
DEER 
Behavior 
Analysis of radionuclide concentrations and movement patterns 
of Hanford-site mule deer, 8:6097 (R:US) 
Meetings 
Proceedings of the second international reindeer/caribou 
symposium. Part A, 8:6195 (B:NO) 
Populations 
White-tailed deer (Odocoileus virginianus) on the Department 
of Energy's Oak Ridge reservation: 1981 status report, 
8:6078 (R:US) 
Proteins 
Use of 7° Se-selenomethionine as an indicator of protein 
turnover in reindeer, 8:6194 (BA:NO) 





DEFORMED NUCLEI 
Energy-Levei Transitions 


DEFORMED NUCLEI 
Energy-Level Transitions 
Electromagnetic transitions between excited states of deformed 
nuclei, 8:6484 (R:XJ:RU) 
DEHUMIDIFIERS 
Design 
High-efficiency vapor-compression dehumidifier. Volumes 1 
and 2. Final report, 8:5470 (R:US) 
Marketing Research 
High-efficiency vapor-compression dehumidifier. Volumes 1 
and 2. Final report, 8:5470 (R:US) 
Testing 
High-efficiency vapor-compression dehumidifier. Volumes 1 
and 2. Final report, 8:5470 (R:US) 
DELAWARE 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
DELIGNIFICATION 
Comparative Evaluations 
Configurations for a forest refinery: an interim report (Steam 
explosion vs acid hydrolysis pretreatment; organosolv vs 
kraft pulping processes), 8:4559 (R:US) 
DEMINERALIZERS 
Radiation Effects 
Irradiation effects in the storage and disposal of radioactive 
ion-exchange resins, 8:4292 (R:US) 
DENITRIFICATION 
Catalysis 
Effects of sulfiding of a NiMo/Al:Os catalyst on its activity 
for hydrodenitrogenation of quinoline, 8:5748 (RA:US) 
Research Programs 
Crossed-reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, August 1, 1982-October 31, 1982, 8:5747 (R:US) 


Conceptual design of Danish repository for low- and medium- 

level radioactive waste, 8:4323 (RA:DK) 
Coal Gasification 

Yearly statistics 1980 including 14 producing plants and 5 

supplying plants, 8:3970 (R:DK:In Danish) 
Curriculum Guides 

Danish natural gas project. Calculations - descriptions, 8:4165 

(R:DK:In Danish) 
District Heating 

Heating plan 3 (Solid waste combustion plant supplying heat to 
Herlev and Ballerup, Denmark), 8:5582 (R:DK:In Danish) 

Report on possibilities of heat supply in southwest Zealand. 
Waste heat from the Stigsnaes power plant and natural gas, 
8:5343 (R:DK:In Danish) 

Dual-Purpose Power Plants 

Heat-supply of the capital area from combined heat and power 
plant. Report of the Danish Ministry of Energy's working 
committee on heat supply in capital area (Copenhgen, 
Denmark), 8:5585 (R:DK:In Danish) 

Energy Analysis 

Nordic energy system - Danish part report. Possibilities and 
limitations in long-range perspective. Report of phase 1 in 
common Nordic energy system study, 8:5283 (R:DK:In 
Danish) 

Liquefied Petroleum Gases 

Yearly statistics 1980 including 14 producing plants and 5 
supplying plants, 8:3970 (R:DK:In Danish) 

eteorology ; 

Special weather situations in Copenhagen-Oeresund area (In 
connection with consequences of a potential nuclear accident 
at Barsebaeck power plant), 8:6034 (R:DK:In Danish) 

Natural Gas Distribution Systems 

Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 

Danish Natural Gas Transmission System. Cavern storage, LI. 
Torup gas plant. Basic design report (drawings), 8:4201 
(R:DK) 

Danish natural gas project. Calculations - descriptions, 8:4165 
(R:DK:In Danish) 
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Planning 
Heat-supply of the capital area from combined heat and power 
plant. Report of the Danish Ministry of Energy's working 
committee on heat supply in capital area (Copenhgen, 
Denmark), 8:5585 (R:DK:In Danish) 
Radioactive Waste Management 
Work of the Danish safety authorities on safety criteria for 
radioactive waste management, 8:4311 (RA:DK) 
Storage Facilities 
Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 
Transportation Sector 
Transportation costs in Denmark - globally considered, 8:5506 
(R:DK:In Danish) 
DENSITOMETERS 
Performance 
Automated on-line L-edge measurement of SNM concentration 
for near-real-time accounting, 8:4516 (R:US) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPRESSURIZATION 
Pressure Gradients 
Experiments on the pressure relief in a model reactor pressure 
vessel with internals at BWR conditions, 8:5174 (R:DE:GE) 
Test Facilities 
Experiments on the pressure relief in a model reactor pressure 
vessel with internals at BWR conditions, 8:5174 (R:DE:GE) 
DEREGULATION 
Economic Impact 
Impact of wellhead gas price deregulation on gas pipeline rate 
regulation, 8:4186 (BA:US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESTRUCTIVE DISTILLATION 
Technology Assessment 
Philadelphia solution to a national problem, 8:6162 (RA:US) 
DESULFURIZATION 


See also BATTELLE HYDROTHERMAL COAL PROCESS 
GRAVIMELT PROCESS 
HOT GAS CLEANUP 
PITTSBURGH OXYDESULFURIZATION PROCESS 
SULFOX PROCESS 


Comparative Evaluations 
Advanced coal gasification system for electric power 
generation. Fourth quarterly progress report, July 1- 
September 30, 1979, 8:3966 (R:US) 
Research 
Scrubbers: the technology nobody wanted, 8:5408 (J:US) 
Reviews 
Gas-processing technology for integrating coal gasifiers with 
molten-carbonate fuel cells, 8:3911 (R:US) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 
See also FUSES 
Design 
All-secondary explosive flying-plate detonators, 8:6025 (R:US) 
Bidirectional slapper detonator (Patent), 8:6029 (P:US) 
Operation 
Bidirectional slapper detonator (Patent), 8:6029 (P:US) 
Performance 
All-secondary explosive flying-plate detonators, 8:6025 (R:US) 
DEUTERIUM 
Symposium on the 50th anniversary of the discovery of 
deuterium: divisions of history of chemistry, geochemistry, 
nuclear and physical chemistry, 8:6649 (R:US) 
Chemical Reaction Kinetics 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
Diffusion 
Diffusion of hydrogen and deuterium in Zr-Al, 8:6634 (R:US) 
Isotopic Exchange 
Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 
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Reaction Kinetics 
Some operators which commute in a nonlinear Boltzmann 
equation, 8:6566 (J:IT) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Neutron Reactions 
Configuration space Faddeev continuum calculations. I. n-d 
scattering length, 8:6423 (J:US) 
Pion Reactions 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Proton Reactions 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
DEUTERON REACTIONS 
Elastic Scattering 
Measurement of the electric polarizability of the deuteron, 
8:6424 (J:US) 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Stripping 
Measurement of the tensor analyzing powers of the reaction 
*Ni(d,p)® Ni, 8:6450 (R:DE:In German) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Polarizability 
Measurement of the electric polarizability of the deuteron, 
8:6424 (J:US) 
DEVELOPING COUNTRIES 
Geothermal Exploration 
Geothermal power developments in the Third World, 8:4884 
(J:US) 
Geothermal Power Plants 
Geothermal power developments in the Third World, 8:4884 
(J:US) 
DEVONIAN SHALES 
See BLACK SHALES 
DEXTRIN 
Adsorption Isotherms 
Coal-flotation chemistry. Final report, 1975-1981, 8:4069 
(R:US) 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIATOMACEOUS EARTH 
Sorptive Properties 
Removal of radium from aqueous solutions, 8:4295 (R:US) 
DIBENZOPYRROLES 
See CARBAZOLES 
DIELECTRIC TRACK DETECTORS 
Calibration 
Calibration for the dosimetry description, 8:5995 (R:DD:GE) 
DIENES 
Radiolysis 
Reactions of diene cations produced by charge transfer in 
irradiated liquids, 8:5770 (RA:DD) 
DIESEL ENGINES 
Alcohol Fuels 
Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 
Exhaust Gases 
Emission characteristics of a medium-speed diesel using water- 
emulsified residual fuels, 8:5597 (R:US) 
Emissions of diesel-fuelled passenger cars, 8:5606 (R:DE:In 
German) 
Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 
Fuel Additives 
Effect of low-proof alcohol fumigation-fueling on crankcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 
Fuel Substitution 
Alternative Fuels for Medium-Speed Diesel Engines 
(AFFMSDE) Project: a baseline program planning concept 
for review and revision. Final report, 8:5505 (R:US) 


DIOXANE 
Radiotysis 


Alternative fuels in medium-speed diesel engines. Volume IL. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 

Oils 

Effect of low-proof alcohol fumigation-fueling on crankcase oil 

dilution in a diesel-cycle engine. Final report, 8:5591 (R-US) 
Performance Testing 

Alternative fuels in medium-speed diesel engines. Volume IL 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 

Synthetic Fuels 

Alternative Fuels for Medium-Speed Diesel Engines 
(AFFMSDE) Project: a baseline program planning concept 
for review and revision. Final report, 8:5505 (R:US) 

Thermal Efficiency 

Effect of low-proof alcohol fumigation-fueling on crankcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 

Emission characteristics of a medi diesel using water- 
emulsified residual fuels, 8:5597 (R:US) 

Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 

DIESEL FUELS 
Chemical Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R-US) 
Performance 

Alternative fuels in medium-speed diesel engines. Volume IL 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 

Research Programs 

Alternative Fuels for Medium-Speed Diesel Engines 
(AFFMSDE) Project: a baseline program planning 
for review and revision. Final report, 8:5505 (R:US) 

Thermodynamic Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
DIFFERENTIAL EQUATIONS 


See also BBGKY EQUATION 
NEUTRON DIFFUSION EQUATION 


Existence of eigenmodes of linear quasi-periodic differential 
equations and their relation to the MHD continuum, 8:6360 
(R:DE) 

Eigenvalues 

Existence of eigenmodes of linear quasi-periodic differential 
equations and their relation to the MHD continuum, 8:6360 
(R:DE) 

DIFFUSION 
Mathematical Models 

Application and verification studies of target-transformation 

factor analysis as an aerosol-receptor model, 8:6047 (R:US) 
DIGITAL FILTERS 
Design - 
Two-dimensional recursive filter design - a spectral 
factorization approach, 8:6514 (J:US) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMERS 
Nuclear Resonance 

Role of the hydrogen donor solvent in coal hydroliquefaction. 
Progress report, March 1, 1982-February 28, 1983, 8:3916 
(R:US) 


Field shaping to improve vacuum-diode voltage holdoff, 8:5861 
:US) 


Performance Testing 
Field shaping to improve vacuum-diode voltage holdoff, 8:5861 
(R:US) 
DIOXANE 
Radiolysis 
Reactions of diene cations produced by charge transfer in 
irradiated liquids, 8:5770 (RA:DD) 
1,4-DIOXANE 
See DIOXANE 





DIOXYETHYLENE ETHER 
See DIOXANE 
DIRECT CONTACT HEAT EXCHANGERS 


Study of falling-jet flash evaporators, 8:4702 (R:US) 
Jets 
Study of falling-jet flash evaporators, 8:4702 (R:US) 
DISCRETE ORDINATE METHOD 
Spatial convergence properties of the diamond difference 
method in x,y geometry, 8:6680 (J:US) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLAY DEVICES 
See also INTERACTIVE DISPLAY DEVICES 
Comparative Evaluations 
Empirical examination of evaluation methods for computer 
generated displays: psychophysics, 8:5157 (R:US) 
Human Factors Engineering 
Empirical examination of evaluation methods for computer 
generated displays: psychophysics, 8:5157 (R:US) 
Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 
DISTILLATION EQUIPMENT 
Heat Pumps 
Application of heat pumps in high-capacity distillation 
columns, 8:5539 (TG:GB) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Maintenance 
1981 annual report of the Coolidge solar irrigation project, 
8:4696 (R:US) 
Operation 
1981 annual report of the Coolidge solar irrigation project, 
8:4696 (R:US) 
Performance 
1981 annual report of the Coolidge solar irrigation project, 
8:4696 (R:US) 
DISTRICT COOLING 
Life-Cycle Cost 
AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 
Operation 
AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Comparative Evaluations 
District heat within the scope of the overall energy conception 
in Switzerland, 8:5323 (RA:DE:In German) 
Computerized Simulation 
AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 
Demonstration Plants 
Supply with district heat and regional energy planning as in 
the example of the lower Aare- and Limmat valley, 8:5329 
(RA:DE:In German) 
Economics 
Problems concerning the realization of district heating systems, 
8:5330 (RA:DE:In German) 
Realisation of an urban district heating; example Flensburg, 
8:5326 (RA:DE:In German) 
Federal Republic of Germany 
Realisation of an urban district heating; example Flensburg, 
8:5326 (RA:DE:In German) 
Heat Pipes 
Development of testing methods for preinsulated district 
heating pipes. Energy research program of the Danish 
Ministry of Energy. District heating 1, 8:5632 (R:DK:In 
Danish) 
Heat Pumps 
Basic terms and connections of district heat engineering, 8:5324 
(RA:DE:In German) 
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Life-Cycle Cost 

AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 

Marketing Research 

Problems concerning the realization of district heating systems, 

8:5330 (RA:DE:In German) 
Operation 

AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 

Pipelines 

Determination of friction coefficients on several distant-heat 
pipe sections with different sliding partners, 8:5802 (R:DE:In 
German) 

Research on the possibility of using GRP-pipes for long- 
distance hot water transportation for district heating, 8:5689 
(R:DE:In German) 

Planning 

Basic terms and connections of district heat engineering, 8:5324 
(RA:DE:In German) 

Development of supply with district heat in Switzerland, 
8:5327 (RA:DE:In German) 

Potential of district heat in Switzerland, 8:5328 (RA:DE:In 
German) 

Renewable Energy Sources 

Renewable energy sources in the energy system. Summary, 

8:4590 (R:SE:In Swedish) 
Technology Assessment 

District heat in Sweden - yesterday, today, tomorrow, 8:5325 
(RA:DE:In German) 

Thermal Energy Storage Equipment 

AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 

Waste Heat Utilization 

Report on possibilities of heat supply in southwest Zealand. 
Waste heat from the Stigsnaes power plant and natural gas 
(Denmark), 8:5343 (R:DK:In Danish) 

DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DIVERSIFICATION 

Report of the Ad Hoc Committee on utility diversification. 

Revised draft report, 8:5292 (R:US) 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMSO 
(Dimethyl sulfoxide.) 
Permeability 

Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 

DNA 
(Deoxyribonucleic acid.) 
Autoradiography 

Effect of perchloric acid fixation on the preservation of DNA, 
in the salivary gland of Bradysia hygida, 8:6180 (RA:BR:In 
Portuguese) 

Biological Radiation Effects 

Spectral dependencies of killing, mutation, and transformation 
in mammalian cells and their relevance to hazards caused by 
solar ultraviolet radiation, 8:6244 (J:US) 

Biological Repair 

Alkali-labile lesion and uracil-DNA-glycosylase-sensitive site 
removal after BrdUrd and UVB treatment of Chinese 
hamster cells, 8:6241 (J:GB) 


Sister chromatid exchange induced by short-lived monoadducts 
produced by the bifunctional agents mitomycin C and 8- 
methoxypsoralen (CHO cells), 8:6267 (J:US) 

Preservation 

Effect of perchloric acid fixation on the preservation of DNA, 
in the salivary gland of Bradysia hygida, 8:6180 (RA:BR:In 
Portuguese) 
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Radiation Injuries 
Immunologic proof of DNS irradiation damages and their 
repair in stationary yeast cells, 8:6227 (R:DE:In German) 
RETRIEVAL 


See INFORMATION RETRIEVAL 
DOMESTIC ANIMALS 
Productivity 
Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 11. Effects of 
climate change on animal agriculture (Proposals for research 
programs), 8:6255 (R:US) 
DOPING (CRYSTAL) 
See CRYSTAL DOPING 
DORMITORIES 
See RESIDENTIAL BUILDINGS 


Introduction of the obligation to calibrate stationary radiation 
measuring systems, 8:6002 (R:DE:In German) 
DOSEMETERS 
See also CONDENSER IONIZATION CHAMBERS 


Introduction of the obligation to calibrate stationary radiation 
measuring systems, 8:6002 (R:DE:In German) 
Ionization Chambers 
Portable battery-free charger for radiation dosimeters (Patent), 
8:6013 (P:US) 
Dielectric Track Detectors 
Development of radon/thoron personnel dosimeters. Final 
report for the period of 15 December 1977 - 14 November 
1981, 8:4503 (R:XA) 
DRESDEN-1 REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
DRESDEN-2 REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 


Suppression of the drift-cyclotron instability by lower-hybrid- 
drift turbulence, 8:6556 (J:US) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
Fluorescence 
Fluorescent scattering by molecules embedded in small 
particles, 8:6338 (R:US) 
Raman Effect 
Fluorescent scattering by molecules embedded in small 
particles, 8:6338 (R:US) 
DROSOPHILA 
Proteins 
Some aspects of ‘in vitro’ protein synthesis in D. melanogaster 
imaginal disks, 8:6174 (RA:BR:In Portuguese) 
DRUGS 


See also ANTINEOPLASTIC DRUGS 
RADIOPHARMACEUTICALS 


Radiosterilization 
Gamma radiation sterilization of pharmaceutical active 
a adjuvants and packaging materials, 8:4537 
) 


Programs 
Facility handling and operational considerations with dry 
storage casks, 8:4284 (R:US) 


DYSPROSIUM 
Activation Analysis 


Reviews 
Dry storage of spent light-water-reactor fuel: demonstrations 
and designs, 8:4272 (R:US) 
DRYERS 
See also SOLAR DRYERS 
Energy Efficiency 
Energy efficiency of industrial heating equipment. Final report, 
8:5516 (R:US) 
DUAL-PURPOSE POWER PLANTS 
BIOGAS Process 
Biogas electric power generation: 25 kW or greater, 8:4666 
(R:US) 
Denmark 
Heat-supply of the capital area from combined heat and power 
plant. Report of the Danish Ministry of Energy's working 
committee on heat supply in capital area (Copenhgen, 
Denmark), 8:5585 (R:DK-:In Danish) 
Heat Pumps 
Heat pumps in combined power and heat systems. Energy 
reserch program of the Danish Ministry of . District 
heating 13. Partial report, 8:5584 (R:DK-In Danish) 
Molten Carbonate Fuel Cells 
Molten-carbonate fuel-cell technology in cogeneration 
applications, 8:5451 (B:US) 
Synthetic Fuels 
Biogas electric power generation: 25 kW or greater, 8:4666 
(R:US) 
Uses 
Biogas electric power generation: 25 kW or greater, 8:4666 
(R:US) 
Waste Heat 
Report on possibilities of heat supply in southwest Zealand. 
Waste heat from the Stigsnaes power plant and natural gas 
(Denmark), 8:5343 (R:DK-:In Danish) 
Waste Heat Utilization 
Cogeneration units in the Lemgo sewage treatment plant, 
8:5555 (RA:DE:In German) 
DUBNA SYNCHROCYCLOTRON 
Neutron Dosimetry 
Determination of a secondary irradiation field on the Dubna 
VI K synchrocyclotron, 8:6495 (R:DD:GE) 
DUSTS 
Waste Product Utilization 
Use of kiln dusts with fly ash in road base compositions, 8:4012 
(RA:US) 
DYE LASERS 
Beam Focusing Magnets 
5-J 1.8-ysec pulse 10-pps dye laser for combustion applications, 
8:5799 (J:US) 
Chemical Reaction Kinetics 
Primary products of radiolatic transformations of rhodamine 6 
G in aqueous and ethanolic solutions, 8:5784 (RA:DD) 
Computerized Control Systems 
5-J 1.8-psec pulse 10-pps dye laser for combustion applications, 
8:5799 (J:US) 


5-J 1.8-psec pulse 10-pps dye laser for combustion applications, 

8:5799 (J:US) 
Stability 

5-J 1.8-psec pulse 10-pps dye laser for combustion applications, 

8:5799 (J:US) 
DYSPROSIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 





DYSPROSIUM 
Activation Analysis 


Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 


EARTH ATMOSPHERE 


See also MAGNETOSPHERE 
SURFACE AIR 


Ozone 
Accurate, practical simulation of satellite infrared radiometer 
spectral data, 8:6326 (R:US) 
Radionuclide Migration 
XOQDOQ: computer program for the meteorological 
evaluation of routine effluent releases at nuclear power 
stations. Final report, 8:6069 (R:US) 
EARTHQUAKES 
Environmental Effects 
Evaluation of potential surface faulting and other tectonic 
deformation, 8:6283 (R:US) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
Geothermal Power Plants 
Operational and field test results from the 500 kw direct 
contact pilot plant at East Mesa, 8:4893 (J:US) 
Geothermal Wells 
Hydraulic-fracture stimulation treatments at East Mesa, Well 
58-30. Geothermal-reservoir well-stimulation program, 
8:4909 (R:US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECCS 
(Emergency core cooling system.) 
Pumps 
Parametric study of containment emergency-sump 
performance: results of vertical-outlet sump tests 
(PWR;BWR), 8:5050 (R:US) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
Energy conservation and economic development, 8:5339 
(RA:US) 
Energy Demand 
Energy and industrial development, 8:5341 (RA:US) 
Forecasting 
Two global scenarios: the evolution of energy use and the 
economy to 2030, 8:5358 (B:AT) 
ECR HEATING 
Quasi-linear saturation effects on electron-cyclotron-wave 
damping of the ordinary mode in tokamak plasmas, 8:6547 
(R:US) 
ECSC 
Coal Industry 
Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 


Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 

Metal Industry 

Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 

EDDY CURRENTS 

(Limited to electric currents.) 

Calculation of eddy-current losses in toroidal-field-coil casing, 
8:6568 (R:US) 

EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDTA 
(Ethylenediaminetetraacetic acid.) 
Labelling 
Quality assurance of chromium (°'Cr)-EDTA, 8:5787 (R:AU) 
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EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational performance report for Oklahoma Center for 
Science and Arts for June, July, and August 1982, 8:4681 
(R:US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EKU 
See EREVAN SYNCHROTRON 
ELASTOMERS 
Compatibility 
Elastomer compatibility with brine, isobutane and oil, 8:4938 
(J:US) 
Field Tests 
Geothermal packers and packer elastomers, 8:4927 (J:US) 
ELDERLY PEOPLE 
Consumption Rates 
Elderly as energy consumers, 8:5299 (BA:US) 
Energy Consumption 
Energy and the rural elderly: is there an answer, 8:5300 
(BA:US) 
Minority elderly energy consumer, 8:5302 (BA:US) 
Energy Policy 
Conference summary, 8:5382 (BA:US) 
Elderly as energy consumers, 8:5299 (BA:US) 
Federal Assistance Programs 
Conference summary, 8:5382 (BA:US) 
Energy and the elderly: a public policy response (Lead 
abstract), 8:5297 (B:US) 
Energy crisis intervention program, 8:5377 (BA:US) 
Low-income energy assistance program: federal perspective, 
8:5375 (BA:US) 
Low-income energy assistance program: state perspective, 
8:5376 (BA:US) 
National policy and legislation, 8:5379 (BA:US) 
State programs and concerns, 8:5374 (BA:US) 
Urban elderly: changing energetic lifestyles, 8:5301 (BA:US) 
Weatherization program, 8:5378 (BA:US) 
Life Styles 
Urban elderly: changing energetic lifestyles, 8:5301 (BA:US) 
Meetings 
Energy and the elderly: a public policy response (Lead 
abstract), 8:5297 (B:US) 
Recommendations 
Urban elderly: changing energetic lifestyles, 8:5301 (BA:US) 
US Organizations 
Future agenda of aging organization: American Association of 
Retired Persons, 8:5380 (BA:US) 
Future agendas of aging organization: Area Agency on Aging 
Network, 8:5381 (BA:US) 
ELECTRIC APPLIANCES 


See also DEHUMIDIFIERS 
STOVES 
WATER HEATERS 


Energy Consumption 
Electric-appliance energy-consumption survey: analysis and 
revision of the MRI data. Final report, 8:5472 (R:US) 
Energy Efficiency 
Electric-appliance energy-consumption survey: analysis and 
revision of the MRI data. Final report, 8:5472 (R:US) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Materials 
Polymers in batteries. Report delivered to the Danish Ministry 
of Energy concerning the project of polymer material 
application in batteries, 8:5269 (R:DK:In Danish) 
ELECTRIC CABLES 


See also GAS-INSULATED CABLES 
OIL-FILLED CABLES 


Computer-Aided Design 
High-load distribution networks in the eighties, 8:5022 
(R:DE:In German) 
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Electrical Insulation 
Electrical-breakdown characteristics and testing of high- 
voltage XLPE- and EPR-insulated cables, 8:5023 (R:US) 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Fabrication 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Heat Transfer 


Thermal stability of soils adjacent to underground transmission 


power cables. Final report, 8:5026 (R:US) 
Materials Testing 
High-load distribution networks in the eighties, 8:5022 
(R:DE:In German) 
Performance Testing 
Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-II) (PWR; BWR), 8:5202 (R:JP:In Japanese) 
ELECTRIC COILS 
See also MAGNET COILS 
Environmental Impact Statements 
Metal-coil surface-coating industry: background information 
for promulgated standards, 8:6169 (R:US) 
Surface Coating 
Metal-coil surface-coating industry: background information 
for promulgated standards, 8:6169 (R:US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FILTERS 
Efficiency 
Measurement of fractional efficiency of electrified filters as a 


function of electrostatic charge and aerodynamic diameter of 


particulates, 8:5822 (R:US) 
Performance Testing 
Measurement of fractional efficiency of electrified filters as a 


function of electrostatic charge and aerodynamic diameter of 


particulates, 8:5822 (R:US) 
ELECTRIC MOTORS 
Failures 
Improved motors for utility applications. Final report, 8:5009 
(R:US) 
Improved motors for utility applications. Volume 2. Industry 
assessment study. Final report, 8:5010 (R:US) 
Operating Cost 
Improved motors for utility applications. Volume 2. Industry 
assessment study. Final report, 8:5010 (R:US) 
Performance 
Improved motors for utility applications. Final report, 8:5009 
(R:US) 
Reliability 
Improved motors for utility applications. Volume 2. Industry 
assessment study. Final report, 8:5010 (R:US) 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
Economic Impact 
Current status of electric energy in the US energy situation, 
8:5285 (RA:US) 
Energy Consumption 
Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 
Energy Shortages 
Energy supply restrictions: energy system and economic 
effects. Final report, 8:4140 (R:US) 
Market 
Case study of rate-of-return regulatory policy alternatives for 
electric utilities, 8:5394 (R:US) 
Power Demand 
Case study of rate-of-return regulatory policy alternatives for 
electric utilities, 8:5394 (R:US) 
Prices 
. Spot pricing of public-utility services, 8:5404 (R:US) 
Statistics 
1981 annual report to Congress. Volume 2. Energy statistics, 
8:5273 (R:US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 


ELECTRIC PROBES 
Irradiation 
Probe studies of hydrogen isotopes in PLT, PDX, and TMX, 
8:6554 (R:US) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 


Accounting 
Verbundgeselischaft - business report 1981, 8:5405 (R:DE-In 
German) 


Problems of plenty, 8:5421 (BA:US) 

TELPLAN electric utility corporate 
guide. Final report, 8:5401 (R:US) 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5402 (R:US) 


planning model: user's 


Management decisions for cogeneration: executive summary, 
8:5333 (R:US) 
Cost Benefit Analysis 
Overview of marginal cost, 8:5386 (BA:US) 
Decision Making 

Guide to generation availability evaluations and decisions. 
Volume 1. Principles and practices. Final report, 8:5403 
(R:US) 

Economic Analysis 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5401 (R:US) 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5402 (R:US) 

Energy Conservation 
Kansas City Power & Light Company’s response to the 
problems of plenty, 8:5422 (BA:US) 
Energy Expenses 
Energy industry and the elderly consumer, 8:5303 (BA:US) 
Financial Data 
Business report for 1980, 8:5406 (R:DE:In German) 
Financing 

Case study of rate-of-return regulatory policy alternatives for 
electric utilities, 8:5394 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume I of III: methodology. 
Final report, 8:5398 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume II of III: user's guide. 
Final report, 8:5399 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume III of III: software 
description. Final report, 8:5400 (R:US) 

National Utility Financial Statement model (NUFS). Volume 
II of III: user’s guide. Final report, 8:5396 (R:US) 

National Utility Financial Statement model (NUFS). Volume I 
of III: Model overview and description. Final report, 8:5395 
(R:US) 

National Utility Financial Statement model (NUFS). Volume 
III of III: software description. Final report, 8:5397 (R:US) 

Interconnected Power Systems 

Comparison of the solar-gas and solar-electric interface, 8:5433 
(J:GB) 

Interfacing wind energy conversion equipment with utility 
systems, 8:5437 (J:GB) 

Solar energy/utility interface: the technical issues, 8:5434 
(J:GB) 

Investment 

Case study of rate-of-return regulatory policy alternatives for 

electric utilities, 8:5394 (R:US) 
Legal Aspects 
Utilities and solar energy: emerging legal issues, 8:5431 (J-GB) 
Load Analysis 

TELPLAN electric utility corporate planning model: user’s 
guide. Final report, 8:5401 (R:US) 

TELPLAN electric utility corporate planning model: user’s 
guide. Final report, 8:5402 (R:US) 

Load Management 
Conservation and energy management: the customer's 
viewpoint, 8:5424 (BA:US) 





ELECTRIC UTILITIES 
Load Management 


Kansas City Power & Light Company’s response to the 
problems of plenty, 8:5422 (BA:US) 
New directions in load research, 8:5425 (BA:US) 


Business report for 1980, 8:5406 (R:DE:In German) 
Verbundgesellschaft - business report 1981, 8:5405 (R:DE:In 
German) 
Market 
Methods for analyzing the market penetration of end-use 
technologies: a guide for utility planners. Final report, 8:5351 
(R:US) 
Meetings 
Proceedings of the 1981 rate symposium on problems of 
regulated industries, 8:5411 (B:US) 
Off-Peak Energy Storage 
Compressed-air energy storage for electricity generation, 
8:5012 (R:US) 
Superconductive energy storage. Final report, January 1, 1976 
- September 30, 1981, 8:5254 (R:US) 
Operating Cost 
Generation and avoided costs, 8:5420 (BA:US) 


Generation and avoided costs, 8:5420 (BA:US) 

Overview of marginal cost, 8:5386 (BA:US) 

TELPLAN electric utility corporate planning model: user’s 
guide. Final report, 8:5401 (R:US) 

TELPLAN electric utility corporate planning model: user's 
guide. Final report, 8:5402 (R:US) 

Power Demand 
New directions in load research, 8:5425 (BA:US) 
Pricing Regulations 

Is Section 133 doing the job, 8:5419 (BA:US) 

Issues - some old, some new, some borrowed and some blue, 
8:5423 (BA:US) 

Marginal costing by the electric utility industry, 8:5418 
(BA:US) 

Proportional responsibility demand allocation and rate design 
methodology description of costing and pricing 
methodology used by Wisconsin Public Service Commission, 
8:5387 (BA:US) 

Rate Structure 

Conservation and energy management: the customer's 
viewpoint, 8:5424 (BA:US) 

Costing and pricing of interruptible service, 8:5417 (BA:US) 

DOE's approach to electric utility regulation under PURPA, 
8:5415 (BA:US) 

Federal regulatory policy, 8:5412 (BA:US) 

Generation and avoided costs, 8:5420 (BA:US) 

Industry perspective in regulation today, 8:5414 (BA:US) 

Is Section 133 doing the job, 8:5419 (BA:US) 

Issues - some old, some new, some borrowed and some blue, 
8:5423 (BA:US) 

Kansas City Power & Light Company’s response to the 
problems of plenty, 8:5422 (BA:US) 

Marginal cost of solar backup, 8:5409 (J:GB) 

Marginal costing by the electric utility industry, 8:5418 
(BA:US) 

Methodology to perform impact analysis using PURPA 
ratemaking standards to meet the national energy goals of: 
conservation, efficiency and equitability, 8:5416 (BA:US) 

Overview of marginal cost, 8:5386 (BA:US) 

Problems of plenty, 8:5421 (BA:US) 

Proceedings of the 1981 rate symposium on problems of 
regulated industries, 8:5411 (B:US) 

Proportional responsibility demand allocation and rate design 
methodology description of costing and pricing 
methodology used by Wisconsin Public Service Commission, 
8:5387 (BA:US) 

Public Utility Regulatory Policies Act of 1978. Annual report 
to Congress, September 1982, 8:5371 (R:US) 

Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 

Solar energy and utility regulation, 8:5429 (J:GB) 

Regulations 

DOE's approach to electric utility regulation under PURPA, 
8:5415 (BA:US) 

Federal regulatory policy, 8:5412 (BA:US) 
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Industry perspective in regulation today, 8:5414 (BA:US) 
Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 
Renewable Energy Sources 
Renewable energy sources in the energy system. Summary, 
8:4590 (R:SE:In Swedish) 
Solar Energy 
Citizen concerns with the solar energy/utility interface, 8:5432 
(J:GB) 
Comparison of the solar-gas and solar-electric interface, 8:5433 
(J:GB) 
Historical perspective of federal incentives to stimulate energy 
production, 8:5435 (J:GB) 
Regulatory options for solar incentives offered by public 
utilities, 8:5430 (J:GB) 
Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 


Utility industry estimates of geothermal electricity, 8:4902 
(J:US) 
Waste Disposal 
Engineering evaluation of projected solid-waste disposal 
practices. Final report, 8:6085 (R:US) 
Wind Power Plants 
Interfacing wind energy conversion equipment with utility 
systems, 8:5437 (J:GB) 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC COILS 
ELECTRICAL INSULATORS 
ELECTROMAGNETS 
LIGHTING SYSTEMS 
RESISTORS 
SWITCHES 
TRANSFORMERS 
Computer-Aided Design 
Computer aided design and construction of electric 
components for industrial plants, 8:5813 (R:DE:In German) 
Design 
Electrical equipment in mini hydro stations, 8:4578 (RA:DE) 
ELECTRICAL INSULATION 
Defects 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Inspection 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Quality Control 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Thermal Degradation 
Basic research on transformer life characteristics. Final report, 
8:5028 (R:US) 
ELECTRICAL INSULATORS 
Photoconductivity 
Numerical analysis of transient photoconductivity in insulators, 
8:5706 (J:US) 
ELECTRIC-POWERED VEHICLES 
Acid Electrolyte Fuel Cells 
Electrochemical and surface-science research on fuel cells. 
Progress report, January 1-December 31, 1981, 8:5447 
(R:US) 
Commercialization 
Prospects for the electric vehicle in the chicago area - 1980- 
2000. Final report, 8:5605 (R:US) 
Energy Consumption 
System study of electric automobile, 8:5602 (R:DK:In Danish) 
Fuel Cells 
Feasibility evaluation of fuel cells for selected heavy-duty 
transportation systems, 8:5448 (R:US) 


EPRI/TVA Pilot Electric Vehicle Demonstration Project: 
Phase I. Final report, 8:5604 (R:US) 
Market 
Prospects for the electric vehicle in the chicago area - 1980- 
2000. Final report, 8:5605 (R:US) 
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EPRI/TVA Pilot Electric Vehicle Demonstration Project: 

Phase I. Final report, 8:5604 (R:US) 
Performance 

EPRI/TVA Pilot Electric Vehicle Demonstration Project: 
Phase I. Final report, 8:5604 (R:US) 

System study of electric automobile, 8:5602 (R:DK:In Danish) 

System study of electric automobile. Appendix, 8:5603 
(R:DK:In Danish) 

ELECTRODES 


See also ANODES 
CATHODES 


Relationship between electrolyte conductance and current 
distribution in porous zinc electrodes in KOH electrolyte, 
8:5750 (J:US) 

Electric Impedance 

ac-impedance study of porous-carbon collectors for Li/SO2 

primary cells, 8:5270 (R:US) 
Porosity 

ac-impedance study of porous-carbon collectors for Li/SO. 

primary cells, 8:5270 (R:US) 
ELECTRODYNAMICS 
Poisson Equation 
Elementary derivation of Poisson structures for fluid dynamics 
and electrodynamics, 8:6364 (J:US) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Tonic Conductivity 

Relationship between electrolyte conductance and current 
distribution in porous zinc electrodes in KOH electrolyte, 
8:5750 (J:US) 

ELECTROLYTIC CELLS 
Anodes 

New electrodes for producing electrolytic hydrogen in sulfuric 

acid. Final report, 8:4544 (R:XE:IT) 
Cathodes 

New electrodes for producing electrolytic hydrogen in sulfuric 

acid. Final report, 8:4544 (R:XE:IT) 
ELECTROMAGNETIC RADIATION 


See also GAMMA RADIATION 
RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 


Damping 
Quasi-linear saturation effects on electron-cyclotron-wave 
damping of the ordinary mode in tokamak plasmas, 8:6547 
(R:US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
Power Supplies 
TPI synchrotron electromagnet power supply system, 8:5894 
(RA:SU:In Russian) 
ELECTRON BEAM ION SOURCES 
Multicharged Ions 
Electron beam source of multicharged ions, 8:5929 (RA:SU:In 
Russian) 
Performance 
Recent development of the electron beam ion source, 8:5919 
:SU) 


Two-Stream Instability 
Linear electrostatic instability of the electron beam ion source, 
8:5944 (J:NL) 
Modification of electron beam ion source instability by 
longitudinal kinetic effects, 8:5945 (J:NL) 
ELECTRON BEAMS 
Beam Dynamics 
Electron beam dynamics in the linear accelerator of the 
VEPP-4 positron source, 8:5902 (RA:SU:In Russian) 
ELECTRON CAPTURE DECAY 
Chemical State 
Chemical variations of electron capture probabilities, 8:6442 
(RA:DD) 
ELECTRON COOLING 
Increasing electron cooling by means of electron beam internal 
instability, 8:5898 (RA:SU:In Russian) 


ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON DETECTION 
Shower Counters 
High density proportional wire calorimeter, 8:6007 (J:-NL) 
ELECTRON DIFFRACTION 
Spin Orientation 
Electron-spin-polarization effects in low-energy electron 
diffraction, ion neutralization, and metastable atom 
deexcitation at solid surfaces. Progress report No. 2, January 
1, 1982-December 31, 1982, 8:6334 (R:US) 
ELECTRON GUNS 
Computerized Simulation 
Simulation of a klystron gun, 8:5938 (R:US) 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
Argonne National Laboratory HVEM Summer Institute 
lecture - kinetics II, 8:5631 (R:US) 
ELECTRON PLASMA WAVES 
Trapped Electrons 
Effect of trapping on breaking of large-amplitude plasma 
oscillations, 8:6542 (R:DE) 
ELECTRON REACTIONS 
Inelastic Scattering 
Inelastic electron scattering from **Pb at 180°, 8:6473 (J:US) 
ELECTRON RINGS 
Spin Flip 
Prescriptions for 90° spin rotators in electron rings, 8:5917 
(R:FR 
ELECTRON SPECTROSCOPY 


Nondestructive method of determination of profiling 
with ESCA spectroscopy by angular distribution, 8:5726 
(R:FR:In French) 

ELECTRON TRANSFER 
Stoichiometry 

Electron flow via sulfate reduction and methanogenesis in 

anaerobic hypolimnion of Lake Mendato, 8:6109 (J:US) 
ELECTRON TUBES 


See also DIODE TUBES 
GYROCONS 
THERMIONIC TUBES 


Fabrication 
dc-plasma-sprayed electronic-tube device (Patent), 8:5869 
(P:US) 
ELECTRON-ATOM COLLISIONS 
Tonization 
Numerical solution of the Peterkop-Rabik Temkin-Hahn model 
of electron impact ionisation, 8:6354 (J:GB) 
Numerical studies on the electron impact ionisation of 
hydrogen near threshold, 8:6353 (J:GB) 


Numerical solution of the Peterkop-Rabik Temkin-Hahn model 
of electron impact ionisation, 8:6354 (J:GB) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRON-CAPTURE DETECTORS 
Optimization 
Behaviour of an optimized d.c. electron-capture detector (d.c. 
ECD), 8:6005 (RA:DD) 
Sensitivity 
Sensitivity and detection limit of an ionization chamber for the 
detection of aerosols, 8:6004 (RA:DD) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also AMPLIFIERS 
COUNTING RATEMETERS 
OPTICAL SCANNERS 
POWER SUPPLIES 
RESONATORS 


Analysis of contaminants on electronic components by 
reflectance FTIR spectroscopy, 8:5859 (R:US) 
ELECTRON-ION COLLISIONS 
Atomic physics and plasma diagnostic development, 8:6544 
(RA:US) 





ELECTRON-MOLECULE COLLISIONS 
Electron Attachment 


ELECTRON-MOLECULE COLLISIONS 
Electron Attachment 
Electron attachment to halocarbons of environmental interest: 
Chloroethanes, 8:6347 (J:US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
D-meson production in e* e~ annihilation at E/sub c.m./ 
between 3.8 and 6.7 GeV, 8:6391 (J:US) 
Measurement of strange quark suppression in hadronic 
vacuum, 8:6376 (R:US) 
Recent results from PETRA on R, on hadronic final states, 
and on inclusive hadron spectra, 8:6371 (R:DE) 
Pair Production 
Vector meson backgrounds at high-energy e anti e machines, 
8:6390 (R:US) 
Particle Production 
Recent results from PETRA on R, on hadronic final states, 
and on inclusive hadron spectra, 8:6371 (R:DE) 
ELECTRON-PROTON INTERACTIONS 
uction 
Electroproduction of large-transverse-momentum gluon jets, 
8:6396 (R:US) 
Feasibility Studies 
Study of electron-target experiment. Annual progress report, 
July 1, 1981-June 30, 1982, 8:5885 (R:US) 
ELECTRON-RING ACCELERATORS 
Performance Testing 
Main results of investigations on the JINR collective 
accelerator prototype, 8:5880 (RA:SU:In Russian) 
ELECTROSLAG WELDING 
Temperature Distribution 
Finite element analysis for the determination of nonstationary 
temperature distribution in a plane plate during electro-slag 
welding under atmospheric conditions, 8:5877 (R:DE:In 
German) 
Underwater Operations 
Finite element analysis for the determination of nonstationary 
temperature distribution in a plane plate during electro-slag 
welding under atmospheric conditions, 8:5877 (R:DE:In 
German) 
ELECTROSTATIC ACCELERATORS 


See also TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 


Beam Optics 
Ion-optical properties of accelerating tubes with a spiral field, 
8:5911 (RA:SU:In Russian) 
Electric Fields 
Ion-optical properties of accelerating tubes with a spiral field, 
8:5911 (RA:SU:In Russian) 
ELECTROSTATIC PRECIPITATORS 
Design 
Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
Installation 
Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
Performance Testing 
Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 
Testing 
Test and evaluation of hot-gas cleanup devices: Phase I and II, 
Task I. Technical progress report, June 1, 1982-September 
30, 1982, 8:3998 (R:US) 
ELMO BUMPY TORUS 
Control Systems 


Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 


Volume VI. Instrumentation and control, 8:6630 (R:US) 
Design 


Elmo Bumpy Torus proof of principle. Phase II - title 1 report. 


Volume I. Device summary, 8:6627 (R:US) 


Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 


Volume VIII. Device utilities, 8:6631 (R:US) 
Flute Instability 
Stability of flute modes in the ELMO Bumpy Torus, 8:6557 
(J:US) 
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ICR Heating 
EBT research and development, 8:6620 (RA:US) 
Impurities 
Plasma-materials interactions, 8:6546 (RA:US) 
Magnetic Field Configurations 
Analytic bumpy torus equilibrium, 8:6636 (J:US) 
Reduction of radial losses in bumpy tori, 8:6552 (R:US) 
Mathematical Models 
Plasma theory, 8:6545 (RA:US) 
Measuring Instruments 
Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume VI. Instrumentation and control, 8:6630 (R:US) 
Plasma Diagnostics 
Atomic physics and plasma diagnostic development, 8:6544 
(RA:US) 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
Plasma Drift 
Reduction of radial losses in bumpy tori, 8:6552 (R:US) 
Plasma Sheath 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
Pressure Vessels 
Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume II. Toroidal vessel, 8:6628 (R:US) 
Radioactivation 
Dose rates from induced activity in the Elmo Bumpy Torus 
proof-of-principle device, 8:6633 (R:US) 
Research 
EBT research and development, 8:6620 (RA:US) 
Fusion Energy Division. Annual progress report, period 
ending December 31, 1981, 8:6619 (R:US) 
Vacuum Pumps 
Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume V. Vacuum-pumping system. Preliminary design 
report, 8:6629 (R:US) 
Vacuum Systems 
Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume V. Vacuum-pumping system. Preliminary design 
report, 8:6629 (R:US) 


EMBANKMENTS 


Design 
Preliminary geotechnical investigation: Panhandle Reservoir 
No. 1 and appurtenances. Final technical report, November 
1980-May 1982 (Proposed WyCoalGas project, Converse 
County, Wyoming), 8:4029 (R:US) 
Geology 
Preliminary geotechnical investigation: Panhandle Reservoir 
No. 1 and appurtenances. Final technical report, November 
1980-May 1982 (Proposed WyCoalGas project, Converse 
County, Wyoming), 8:4029 (R:US) 
Stability 
Performance specifications for water supply facilities 
Panhandle Reservoir No. 1 and pump station. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming), 8:4030 (R:US) 


EMERGENCY CORE COOLING SYSTEM 


See ECCS 


EMERGENCY RODS 


See SCRAM RODS 


EMULSIONS 


Chemical Composition 
Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 


END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENDANGERED SPECIES 


Ecology 
Application of ecological mapping, 8:6141 (RA:US) 


ENERGY 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 


Energy: issues and options, 8:5360 (R:US) 
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Meetings 
International energy workshop, 1981. Addendum to appendix. 
Workshop materials, 8:5272 (R:US) 
Social Impact 
Dueling the devil in the energy wars, 8:6148 (BA:US) 
Trade 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
ENERGY ACCOUNTING 
Meetings 
Energy: the changing energy picture, 8:5357 (B:US) 
ENERGY ANALYSIS 


See also ENERGY ACCOUNTING 
NET ENERGY 


Computer Codes 
Summary report of building energy compilation and analysis 
(BECA). Part V. Validation of energy-analysis computer 
programs, 8:5478 (R:US) 
Programs 


Progress on significant R and D projects, 8:4996 (R:US) 
ENERGY CONSERVATION 
Approaches to energy conservation in the agricultural sector, 
8:5338 (RA:US) 
Energy: issues and options, 8:5360 (R:US) 
Energy and agricultural development, 8:5340 (RA:US) 
Energy conservation and economic development, 8:5339 


(RA:US) 
Cost 


Forecasting the cost of energy conservation in the 
transportation sector, 8:5509 (J:GB) 
Cost Benefit Analysis 
Analysis of the energy saving programmes with regard to 
energy conservation and especially fuel-oil conservation 
(Federal Republic of Germany), 8:5342 (R:DE:In German) 
Evaluation 
Approaches to energy conservation in the residential and 
commercial sectors, 8:5335 (RA:US) 
Financial Incentives 
State programs and concerns, 8:5374 (BA:US) 


Municipal-building conservation project: financing 
conservation in municipal buildings. Final report, 8:5468 
(R:US) 

F 
Forecasting the cost of energy conservation in the 
transportation sector, 8:5509 (J:GB) 
Government Policies 
Tax credit committee report and order, 8:5372 (R:US) 
Information Needs 
Approaches to energy conservation in the industrial sector, 
8:5337 (RA:US) 
Inventions 
Office of Energy-Related Inventions, 8:5321 (J:US) 
Investment 

Analysis of the energy saving programmes with regard to 

energy conservation and especially fuel-oil conservation 


(Federal Republic of Germany), 8:5342 (R:DE:In German) 
M 


eetings 

Dialogue '81: 1. Energy conservation, 8:5344 (R:DE:GE) 

National Program Plans 

Critique of Department of Energy-Office of Industrial 
Programs fiscal year 1982 research and development 
programs, 8:5452 (R:US) 

Institutional-building grants program: the county-government 
perspective, 8:5469 (R:US) 

Management 


Additional development of a threshold evaluation system. Final 
report, 8:5465 (R:US) 

Loss of experienced staff affects conservation and renewable 
energy programs, 8:5456 (R:US) 

Views on selected Department of Energy conservation and 
renewable energy programs and their program mandates, 
8:5455 (R:US) 

Public Information 

Human factors, information campaigns, and energy 

conservation. Final report, 8:5454 (R:US) 
Recommendations 
Dialogue ‘81: 1. Energy conservation, 8:5344 (R:DE:GE) 


Regulations 
Energy conservation and renewable sources in regional 
legislation in the sectors of publishing, industry, crafts, and 
agriculture, 8:5334 (R:IT:IT) 
Reviews 
Approaches to energy conservation in the transportation 
sector, 8:5336 (RA:US) 
ENERGY CONSUMPTION 
Data Base Management 
Electric-appliance energy-consumption survey: analysis and 
revision of the MRI data. Final report, 8:5472 (R:US) 
Data Compilation 
Transportation Energy Data Book. Sixth edition, 8:5508 
(B:US) 
Economic Analysis 
Preliminary studies for the period 1975-1980: applications of 
the multinational EURECA model. Final report, 8:5279 
(R:XE:FR) 
Economics 
Development of an energy system optimization model for the 
program analysis and modelling of energy systems, 8:5276 
(R:XE:FR) 
Forecasting 
Analysis and evaluation of energy forecastings for the Federal 
Republic of Germany. Vol. 1, 8:5352 (R:DE-:In German) 
Analysis and evaluation of energy projection for the Federal 
Republic of Germany. Volume 2. Evaluation of methodical 
procedure. Systematic premise comparison. Discussion of the 
most important hypothesis and its impact on energy 
consumption. International energy studies, 8:5354 
(R:DE:GE) 
Annual Report to Congress, 1981. Volume 3: energy 
projections, 8:5350 (R:US) 
Two global scenarios: the evolution of energy use and the 
economy to 2030, 8:5358 (B:AT) 
Global 
World energy outlook: summary and conclusions, 8:5284 
(R:OE) 
Recommendations 
Urban elderly: changing energetic lifestyles, 8:5301 (BA:US) 
Socio-Economic Factors 
Elderly as energy consumers, 8:5299 (BA:US) 
ENERGY DEMAND 
Development of demand models for energy use in the 
commercial sector at the state level. CRA report No. 431, 
8:5275 (R:US) 
Economic Elasticity 
World energy outlook: summary and conclusions, 8:5284 
(R:OE) 
Forecasting 
Analysis and evaluation of energy forecastings for the Federal 
Republic of Germany. Vol. 1, 8:5352 (R:DE:In German) 
Methods for analyzing the market penetration of end-use 
technologies: a guide for utility planners. Final report, 8:5351 
(R:US) 
Resource, capital, and labor requirements of the National 
Energy Policy Plan: 1980 to 2000, 8:5345 (R:US) 
South Carolina energy outlook, 8:5453 (R:US) 
US environmental assessment: 1981 scenarios (1981-2000), 
8:4129 (RA:US) 
Global Aspects 
International energy workshop, 1981. Addendum to appendix. 
Workshop materials, 8:5272 (R:US) 
World energy outlook: summary and conclusions, 8:5284 
(R:OE) 
Meetings 
Energy: the changing energy picture, 8:5357 (B:US) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Planning 
Site-development planning handbook supplement: an 
illustrative case-study problem in facilities planning, 8:5807 
(R:US) 





Site Selection 


Site Selection 

Image analysis for facility siting: a comparison of low- and 
high-altitude image interpretability for land use/land cover 
mapping, 8:6101 (R:US) 

Site-development planning handbook supplement: an 
illustrative case-study problem in facilities planning, 8:5807 
(R:US) 

ENERGY INFORMATION ADMINISTRATION 


Annual Report to Congress, 1981. Volume 1: activities, 8:5349 
(R:US) 


Development of demand models for energy use in the 
commercial sector at the state level. CRA report No. 431, 
8:5275 (R:US) 

Comparative Evaluations 

Development of demand models for energy use in the 
commercial sector at the state level, 8:5274 (R:US) 

Review of coal supply models. Final report, 8:4093 (R:US) 

Constraints 

Regulatory framework in oil and gas supply modeling, 8:4149 

(RA:US) 
Meetings 
International energy workshop, 1981. Appendix. Workshop 
materials (1980-2020), 8:4127 (R:US) 
Reliability 
Models, understanding and reliable forecasts, 8:4105 (RA:US) 
ENERGY POLICY 

Energy: issues and options, 8:5360 (R:US) 

Energy policy in Georgia, 8:5366 (RA:US) 

Federal energy policy and the Southeast, 8:5364 (RA:US) 

Decision Making 

DOE funds new energy technologies without estimating 
potential net-energy yields, 8:5282 (R:US) 

Dueling the devil in the energy wars, 8:6148 (BA:US) 

Emerging national energy plan, 8:5362 (RA:US) 

Governmental problems in future energy policy, 8:5369 
(RA:US) 

Regional perspectives on energy policy, 8:5365 (RA:US) 

Role of the government in the commercialization of new 
energy technologies, 8:5368 (RA:US) 

Economic Impact 
Energy supply restrictions: energy system and economic 
effects. Final report, 8:4140 (R:US) 
Evaluation 
National energy policy: myth or reality, 8:5363 (RA:US) 
Financial Incentives 

Historical perspective of federal incentives to stimulate energy 
production, 8:5435 (J:GB) 

Three policy issues related to the commercialization of solar 
energy, 8:5436 (J:GB) 

Implementation 

Energy Development and Demonstration Program. Year end 
report, June 1982, 8:5373 (R:US) 

World energy outlook: summary and conclusions, 8:5284 
(R:OE) 

Information Needs 
DOE funds new energy technologies without estimating 
potential net-energy yields, 8:5282 (R:US) 
Institutional Factors 
Policy dimensions of the energy issue, 8:5361 (RA:US) 
Legal Incentives 

Historical perspective of federal incentives to stimulate energy 
production, 8:5435 (J:GB) 

Three policy issues related to the commercialization of solar 
energy, 8:5436 (J:GB) 

Legislation 

Low-income energy assistance program: federal perspective, 
8:5375 (BA:US) 

National policy and legislation, 8:5379 (BA:US) 

Meetings 


Energy: the changing energy picture, 8:5357 (B:US) 
Energy and the elderly: a public policy response (Lead 
abstract), 8:5297 (B:US) 


Sweden beyond oil: nuclear commitments and solar options, 
8:5306 (BA:US) 
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Recommendations 
Future agenda of aging organization: American Association of 
Retired Persons, 8:5380 (BA:US) 
Future agendas of aging organization: Area Agency on Aging 
Network, 8:5381 (BA:US) 
ENERGY RECOVERY 
Directories 
Who's who in energy recovery from waste, 8:5579 (R:US) 
ENERGY SHORTAGES 
Economic Impact 
Energy supply restrictions: energy system and economic 
effects. Final report, 8:4140 (R:US) 
Simulation 
Government behavior in an oil crisis: an analysis of the Rand 
energy-emergency simulation, 8:4155 (R:US) 
ENERGY SOURCE DEVELOPMENT 
Energy: issues and options, 8:5360 (R:US) 
Environmental Impacts 
Aquatic ecological assessments: regional data sources and their 
application, 8:5307 (R:US) 
Future landscapes of the Colorado Plateau: impacts of energy 
development, 8:5305 (R:US) 
Financing 


Financing energy development and the economy, 8:5287 


Role of the government in the commercialization of new 
energy technologies, 8:5368 (RA:US) 

Inventions 

Office of Energy-Related Inventions, 8:5321 (J:US) 
Linear Programming 

Energy siting in Utah: a programming model, 8:6166 (R:US) 
Meetings 

Energy: the changing energy picture, 8:5357 (B:US) 

ion 


Development of models for the planning of large-scale water- 
energy systems. Final report, 8:5308 (R:US) 


Canterbury regional energy study, 8:5355 (R:US) 
Regional Analysis 
Taranaki regional energy study: regional policy discussion 
paper, 8:5356 (R:NZ) 
Socio-Economic Factors 
Industry initiatives in impact mitigation, 8:6145 (R:US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 
WOOD FUELS 
Current status of synthetics in the US energy situation, 8:5426 
(RA:US) 
Environmental Impacts 
Comparative analysis of decentralized energy studies, 8:6168 
(BA:US) 
ENERGY STORAGE 


See also COMPRESSED AIR ENERGY STORAGE 
HEAT STORAGE 
PHOTOCHEMICAL ENERGY STORAGE 


Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 
ENERGY SUPPLIES 
Comparative analysis of decentralized energy studies, 8:6168 
(BA:US) 
Competition 
Future U.S. energy technologies: cost and oil-import tradeoffs, 
8:5295 (J:GB) 
Cost | 
Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 
Energy Models 
Integrated evaluation model of domestic crude oil and natural 
gas supply, 8:4150 (RA:US) 
F 
Analysis and evaluation of energy projections for the Federal 
Republic of Germany. Goal setting and problem statement. 
Prognosis, projections, and scenarios. Possibilities and 
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limitations. Results of estimates. Conclusions and 
recommendations, 8:5353 (R:DE:GE) 
Annual Report to Congress, 1981. Volume 3: energy 
projections, 8:5350 (R:US) 
Issues in forecasting conventional oil and gas production, 
8:4123 (RA:US) 
Resource, capital, and labor requirements of the National 
Energy Policy Plan: 1980 to 2000, 8:5345 (R:US) 
Sensitivity analysis of forecasts for midterm domestic oil and 
gas supply, 8:4121 (RA:US) 
US environmental assessment: 1981 scenarios (1981-2000), 
8:4129 (RA:US) 
US oil import demands, 1985-2000, 8:4128 (RA:US) 
M 
Energy: the changing energy picture, 8:5357 (B:US) 
R 
Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 
Total Flow Systems 
Escalating supply-rationing cases: studies of the UK energy 
economy’s dependence on imported fuels. Final report, 
8:5280 (R:XE) 
ENERGY SYSTEMS 
Economic Analysis 
Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 2. Results of the MOSE model. Test 
No. 4. Price of imported petroleum (Coal, petroleum, natural 
gas, and hydrogen), 8:5278 (R:XE:FR) 
ics 


Development of an energy system optimization model for the 
program analysis and modelling of energy systems, 8:5276 
(R:XE:FR) 

Forecasting 

Development of an energy system optimization model for the 
program analysis and modelling of energy systems, 8:5276 
(R:XE:FR) 

Mathematical Models 

Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 2. Results of the MOSE model. Test 
No. 4. Price of imported petroleum (Coal, petroleum, natural 
gas, and hydrogen), 8:5278 (R:XE:FR) 

Optimization 

Development of an energy system optimization model for the 
program analysis and modelling of energy systems, 8:5276 
(R:XE:FR) 

Social Impact 
Decentralized energy, 8:6147 (B:US) 
ENERGY TRANSPORT 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
POWER TRANSMISSION 


Land Use 
Assessment of eminent domain at it related to land-use issues in 
energy transportation corridors, 8:5359 (R:US) 
ENERGY-LEVEL TRANSITIONS 
Notes on Anderson’s transition in a lattice model for 
topologically disordered systems, 8:6512 (J:GB) 
AK 


See ENIWETOK 
ENGINEERED SAFETY SYSTEMS 


See also CONTAINMENT SYSTEMS 
ECCS 


Electric generator monitoring and diagnostics. Final report, 
8:5141 (R:US) 


Hydrogen-Burn Survival Program (PWR; BWR), 8:5246 
(R:US) 
Evaluation 
Evaluation of barriers in a final storage site for radioactive 
wastes, 8:4368 (RA:DE) 
Materials Testing 
Biological intrusion barriers for large-volume waste-disposal 
sites (Rocks and chemical barriers, trifluralin beads), 8:4374 
(R:US) 
P 


Aerosol depletion by certain ESF systems during severe 
accidents - PNL program (PWR;BWR), 8:5236 (R:US) 


EQUIPMENT PROTECTION DEVICES 
Research Programs 


Seals 


Nuclear-waste repository in basalt: seal development studies, 
8:4432 (R:US) 
Stresses 


Hydrogen-Burn Survival Program (PWR; BWR), 8:5246 
(R:US) 
ENGINEERS 


Recent science and engineering graduates working in energy- 
related activities, 1979 and 1980, 8:5294 (R:US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Computerized Simulation 
BOAST: a three-dimensional, three-phase black-oil applied- 
simulation tool (Version 1.1). Volume IL Program user's 
manual, 8:4114 (R:US) 
ENIWETOK 
Ecosystems 
Mid-Pacific Research Laboratory. Annual report, 1 October 
1980-30 September 1981, 8:6135 (R:US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 


_ ENSTATITE 


See MAGNESIUM SILICATES 
ENTITLEMENTS PROGRAM 
Reviews 
Analytical history of the entitlements program, 8:4139 (R:US) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Personnel 
Environmental, safety and health personnel and functional 
representatives, 8:6269 (R:US) 
ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL IMPACT STATEMENTS 
Technology Assessment 
Decentralized renewables: the environmental dimension, 8:6167 
(BA:US) 
ENVIRONMENTAL IMPACTS 
Measuring Methods 
Comparative analysis of decentralized energy studies, 8:6168 
(BA:US) 
Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY 
Planning 
Sweden beyond oil: nuclear commitments and solar options, 
8:5306 (BA:US) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 


Distribution of hydrogen chloride in the plume of incineration 
ships: development of new measurement systems, 8:6033 
(R:DE) 

Mathematical Models 

Dispersion of cadmium and arsenic in photovoltaic industry 
cycles, 8:4597 (RA:US) 

WATEQ3 geochemical model: thermodynamic data for several 
additional solids, 8:6293 (R:US) 

EOR 

See ENHANCED RECOVERY 
EPRI 

See also ELECTRIC POWER 

Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 

EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUIPMENT PROTECTION DEVICES 

See also CIRCUIT BREAKERS 





Design 


Design 
Spark-gap device for precise switching (Patent), 8:5031 (P:US) 
Fabrication 
Spark-gap device for precise switching (Patent), 8:5031 (P:US) 
ERBIUM 150 
Beta-Plus Decay 
Decay of '°Er, 8:6462 (J:US) 
Yrast States 
Yrast (wrhsub(11/2))sup(n) excitations in proton-rich N = 82 
nuclei (Up to 3MeV), 8:6467 (J:NL) 
ERBIUM 168 
Collective Excitations 
Current analysis for rotating and vibrating heavy nuclei, 8:6485 
(R:US) 
EREVAN SYNCHROTRON 
Ton Beams 
Possibility of heavy ion acceleration in the Erevan electron 
synchrotron, 8:5884 (RA:SU:In Russian) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 
Physical Properties 
Sonic velocities for gases from coal-derived liquids, 8:3972 
(R:US) 
ETHANOL 


See also ETHANOL FUELS 
GASOHOL 


Biosynthesis 
Continuous production of ethanol by use of flocculent 
Zymomonas mobilis (Patent), 8:4670 (P:US) 
Production 
Gasohol: outlook for production, 8:4672 (J:US) 
Techno-economic evaluation of the NYU acid-hydrolysis 
process for producing ethanol from municipal solid waste, 
8:5580 (R:US) 
Water Removal 
Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 
ETHANOL FUELS 
Chemical Composition 
Analysis of alternative solid/liquid separation techniques in 
non-beverage fermentation ethanol production, 8:4628 
(R:US) 
Combustion Products 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Combustion Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Energy Balance 
Energy inputs and outputs of fuel-alcohol production. 
Appendices A and B. Ethanol from grain, 8:4620 (R:US) 
Energy inputs and outputs of fuel-alcohol production. 
Summary volume, final report, 8:4622 (R:US) 
Financial Incentives 
Gasohol: outlook for production, 8:4672 (J:US) 
Physical Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Production 
Energy inputs and outputs of fuel-alcohol production. 
Appendices A and B. Ethanol from grain, 8:4620 (R:US) 
Separation Processes 
Analysis of alternative solid/liquid separation techniques in 
non-beverage fermentation ethanol production, 8:4628 
(R:US) 
Yields 
Analysis of alternative solid/liquid separation techniques in 
non-beverage fermentation ethanol production, 8:4628 
(R:US) 
ETHANOL PLANTS 
Design 
New Energy Corporation of Indiana final study report on 
construction of a fuel-grade ethanol plant. Attachment I. 
Engineering data book, 8:4636 (R:US) 
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New Energy Corporation of Indiana final study report on 
construction of a fuel-grade ethanol plant. Attachment I. 
Engineering data book, 8:4636 (R:US) 

Engineering Drawings 

Technical/commercial feasibility study of the production of 
fuel-grade ethanol from corn: 100-million gallon-per-year 
production facility in Myrtle Grove, Louisiana, 8:4627 
(R:US) 

Geothermal Process Heat 

Technical feasibility of use of eastern geothermal energy in 
vacuum distillation of ethanol fuel, 8:4952 (J:US) 

Utilization of geothermal energy in the production of fuel 
grade ethanol in the San Luis Valley, Colorado, 8:4943 
(J:US) 

Waste Product Utilization 

Feasibility study report for the City of Superior ethanol 
refinery: a refinery utilizing grain dust and whole grain to 
produce fuel-grade ethyl alcohol, 8:4654 (R:US) 

ETHINE 
See ACETYLENE 
ETHYLENE 
Adsorption 

Adsorption of oxygen, carbon monoxide, and ethylene on the 

Pt(111) surface, 8:5742 (R:DE:In German) 
Combustion 

Influence of chamber length and equivalence ratio on flame 

propagation in a constant-volume duct, 8:4199 (R:US) 
Electron Correlation 

Shape-driven graphical unitary group approach to the electron 
correlation problem. Application to the ethylene molecule, 
8:6348 (J:US) 

Electronic Structure 

Shape-driven graphical unitary group approach to the electron 
correlation problem. Application to the ethylene molecule, 
8:6348 (J:US) 

Physical Properties 

Sonic velocities for gases from coal-derived liquids, 8:3972 

(R:US) 
ETHYLENE CARBOXYLIC ACID 
See ACRYLIC ACID 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUCALYPTUSES 
Cultivation 

Methanol production from eucalyptus wood chips. Attachment 
VI. Fiorida’s eucalyptus energy farm: the natural system 
interface, 8:4634 (R:US) 

Seedlings 

Methanol production from Eucalyptus wood chips. Working 
Document 2. Vegetative propagation of Eucalypts, 8:4631 
(R:US) 

Tissue Cultures 

Methanol production from Eucalyptus wood chips. Working 
Document 2. Vegetative propagation of Eucalypts, 8:4631 
(R:US) 

Vegetative Propagation 

Methanol production from Eucalyptus wood chips. Working 
Document 2. Vegetative propagation of Eucalypts, 8:4631 
(R:US) 

EUROPEAN COAL AND STEEL COMMUNITY 
See ECSC 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 
EUROPIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
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Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 


Photoemission studies of f-electron systems: many-body effects. 
Progress report, October 15, 1981-October 1, 1982, 8:6336 
(R:US) 

Solvent Extraction 

Extraction of trivalent lanthanides and of americium with 
nitrobenzene solution of dicarbolide, 8:5720 (RA:CS:In 
Czech) 

Hf and Eu extraction from some mineral acids using 
tetraphenyl ester of imido-bis-phosphoric acid in benzene, 
8:5722 (RA:CS:In Czech) 

EUROPIUM 152 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 


Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 
EUROPIUM 155 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 
EUTROPHICATION 
Mathematical Models 
Multi-year simulations of water quality in Lake Michigan made 
with a dynamic lake eutrophication model, 8:6103 (RA:US) 
Upper trophic level interactions in a dynamic lake 
eutrophication model, 8:6104 (RA:US) 
EVAPORATORS 
Compressors 
Mechanical compression of vapour applied to evaporators in 
the chemical industry, 8:5538 (TG:GB) 
Design 
Vitrification of high level wastes using microwave power, 
8:4331 (RA:DE) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCITONS 
Absorption 
Exciton-photon interaction and the exciton absorption 
lineshape in the spatially imhomogeneous wave model, 
8:6513 (J:NL) 
Mathematical Models 
Exciton-photon interaction and the exciton absorption 
lineshape in the spatially imhomogeneous wave model, 
8:6513 (J:NL) 
EXHAUST GASES 
Carbon Monoxide 
Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 
Hydrocarbons 
Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 
Nitrogen Oxides 
Performance and emissions characteristics of aqueous alcohol 
fuels in a DI Diesel engine, 8:5594 (R:US) 
EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 


Steam explosions caused by te contact of molten glass and 
water, 8:4347 (RA:DE) 
EXPLOSIVE FORMING 
Computer simulation of dynamic compaction, 8:5642 (R:US) 
EXPOSURE CHAMBERS 
Design 


Effects of long-term CO: concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Pilot Plants 
EDS coal-liquefaction-process development. Phase V. Annual 
report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 
EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 


Process Development Units 
EDS coal-liquefaction-process development. Phase V. Annual 
report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 
Yields 
EDS coal-liquefaction-process dev Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 


FABRIC FILTERS 
Performance Testing 


Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 

Test of tube-filter technology for dedusting of coal-fired boiler 
plants, 8:5015 (R:DE:In German) 

Sorptive Properties 
Experiments on mercury collection in fabric filters applied to 
coal-fired boilers, 8:4019 (R:SE) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILURE MODE ANALYSIS 

Algorithms 

Algebraic approximation of event tree sequences, 8:6668 
(R:US) 

FALLOUT DEPOSITS 
Radioecological Concentration 

Radioecological investigations in the environment of the 
Research Centre Seibersdorf and of a comparable control 
biotop in Klosterneuburg., 8:6096 (R:AT:In German) 

FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Productivity 

Integrated family farm system for agriculture, livestock and 
energy production. With multipurpose crops, multipurpose 
animals, ponds with plants and animals and a digester unit 
for control of both human and animal diseases, 8:6221 
(R:DK) 

Wind Turbines 

Project demonstration of wind turbine electricity: 
interconnecting a northern Michigan fruit farm with a major 
utility. Final report (Wind turbine installed on a farm), 
8:4975 (R:US) 

FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 

FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 

FAST MAGNETOACOUSTIC WAVES 

Thermonuclear-driven fast magnetosonic-wave heating in 
tokamak plasmas, 8:6524 (R:US) 

FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
ZEPHYR REACTOR 





interactions 


Fuel-Cladding Interactions 
Recommendations for the modelling of heat conductances 
across the fuel-cladding interface of fast reactor fuel pins, 
8:5080 (R:GB) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PEC BRASIMONE REACTOR 
RAPSODIE REACTOR 


Reactor Physics 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
Thorium Cycle 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 
FEDERAL REPUBLIC OF GERMANY 
Air Pollution Monitors 

Preliminary assessment of regional wet and dry deposition in 

the Federal Republic of Germany, 8:6054 (RA:DE) 
Energy Consumption 

Analysis and evaluation of energy forecastings for the Federal 

Republic of Germany. Vol. 1, 8:5352 (R:DE:In German) 
Energy Demand 

Alternative oil-price developments: base case and high case, 
Federal Republic of Germany. Multinational case studies. 
Final report, 8:4141 (R:XE) 

Energy Policy 

Analysis of the energy saving programmes with regard to 
energy conservation and especially fuel-oil conservation, 
8:5342 (R:DE:In German) 

Energy Supplies 

Analysis and evaluation of energy projections for the Federal 
Republic of Germany. Goal setting and problem statement. 
Prognosis, projections, and scenarios. Possibilities and 
limitations. Results of estimates. Conclusions and 
recommendations, 8:5353 (R:DE:GE) 

Analysis and evaluation of energy projection for the Federal 
Republic of Germany. Volume 2. Evaluation of methodical 
procedure. Systematic premise comparison. Discussion of the 
most important hypothesis and its impact on energy 
consumption. International energy studies, 8:5354 
(R:DE:GE) 

Fuel Reprocessing Plants 

Reprocessing and treatment of radioactive wastes, 8:4257 

(RA:DE:In German) 
High-Level Radioactive Wastes 

Underground storage of radioactive wastes in salt deposits in 
the Federal Republic of Germany, 8:4326 (RA:DE:In 
German) 

Insolation 

Studies on parameterization of global, diffuse, and direct solar 

radiation. Final report, 8:4589 (R:XE) 


Annual report of the Major Mining Office of Saarland and 
Rheinland-Pfalz for the year 1979, 8:4062 (R:DE:In German) 
Natural Gas Industry 
102. gas statistics 1980, 8:4181 (R:DE:GE) 
Annual report 1980, 8:4180 (R:DE:In German) 
Nuclear Energy 
Selection of comments of the German Federal government on 
nuclear energy problems: 8th legislative period. Part 3. 1979- 
1980, 8:5322 (R:DE:GE) 
Petroleum Industry 
Figures of the petroleum industry, 8:4151 (R:DE:In German) 
Figures of the petroleum industry, 8:4152 (R:DE:In German) 
Mobil - business report 1979, 8:4153 (R:DE:GE) 
Radiation Chemistry 
Radiation chemistry studies at the Hahn-Meitner Institute for 
Nuclear Research, Berlin, 8:5761 (R:DE:In German and 
English) 
Radioactive Waste Disposal 
Community development: deep-level stratification. 1979 annual 
report of the Karlsruhe Nuclear Research Center, 8:4305 
(R:DE:GE) 
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Community development: deep-level stratification. Annual 
1980 report of the Karlsruhe Nuclear Research Center. 
Society for radiation and environmental studies, 8:4306 
(R:DE:GE) 

Requirements for the disposal of high-level radioactive wastes, 
8:4365 (RA:DE) 

Radioactive Waste Facilities 

Reprocessing and treatment of radioactive wastes, 8:4257 

(RA:DE:In German) 
Radioactive Waste Processing 

Reprocessing and treatment of radioactive wastes, 8:4257 
(RA:DE:In German) 

SYNROC through melting: thermal analysis, 
thermogravimetry and crystal chemical characterization of 
phases, 8:4361 (RA:DE) 

Radioactive Waste Storage 

Underground storage of radioactive wastes in salt deposits in 
the Federal Republic of Germany, 8:4326 (RA:DE:In 
German) 

FEED MATERIALS PLANTS 
Contracts 

Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 

Decommissioning 

Final Environmental Statement related to the decommissioning 
of the Edgemont uranium mill. Docket No. 40-1341 
Tennessee Valley Authority (Edgemont, SD), 8:4244 (R:US) 

Liquid Wastes 
Removal of radium from aqueous solutions, 8:4295 (R:US) 
Mill Tailings 

Interaction of acidic leachate with soil materials at Lucky Mc 

Pathfinder Mill, Gas Hills, Wyoming, 8:4501 (R:US) 
Radiation Protection 

Pitfalls in air sampling for radioactive particulates, 8:6071 

(R:US) 
Radioactive Effluents 

Comparison of the radiological doses to man predicted by the 

UDAD and UMMAC assessment codes, 8:4507 (R:US) 
FERMI GAS 
Electric Conductivity 

Conductivity of a one-dimensional system of interacting 

fermions in a random potential, 8:6507 (R:DE:In German) 
FERMILAB ACCELERATOR 
Biological Shielding 

Absorbed dose measurements external to thick shielding at a 
high energy proton accelerator: Comparison with Monte- 
Carlo calculations, 8:5949 (J:NL) 

Computer Networks 
Contemporary data communications and local networking 
principles, 8:6658 (R:US) 
FERRATES 
See IRON OXIDES 
FERRITIC STEELS 
Compatibility 

Environmental effects on properties of structural alloys, 8:6603 

(RA:US) 
Corrosion 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 
Embrittlement 
Helium embrittlement tests on ferritic steels, 8:6598 (RA:US) 
Fractures 

Fractographic examination of compact tension specimens of 
unirradiated HT-9 and modified 9Cr-1Mo welds, 8:6600 
(RA:US) 

Microstructure 

Microstructural examination of several commercial ferritic 

alloys irradiated to high fluence (Neutrons), 8:5671 (J:NL) 
Physical Radiation Effects 

Microstructural examination of several commercial ferritic 

alloys irradiated to high fluence (Neutrons), 8:5671 (J:NL) 
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Tensile Properties 

Tensile properties of ferritic (martensitic) steels after low- 

temperature HFIR irradiation, 8:6597 (RA:US) 
FERROMAGNETIC MATERIALS 
Fields 

Numerical simulation of quisistationary ic fields with 
account for ferromagnetic saturation, 8:5893 (RA:SU:In 
Russian) 


Susceptibility 
Polarized-neutron spectrometer development and experiments 
at Brookhaven, 8:6490 (R:US) 
FERTILIZERS 
Production 
Experiments for the production and use of a fertilizer on the 
basis of lime and sewage sludge, 8:5572 (RA:DE:In German) 
FETUSES 


Dependence 
Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 
FFTF REACTOR 
Fuel Assembly Dismantling 
Processing of driver fuel assemblies at FFTF, 8:5164 (R:US) 
Remote Handling Equipment 
Processing of driver fuel assemblies at FFTF, 8:5164 (R:US) 
Scram 


Thermal stratification in the FFTF heat transport piping 
following reactor scram, 8:5086 (R:US) 
Test Facilities 
Instrumented in-reactor test capabilities in FFTF, 8:5171 
G:NL) 
FIBROBLASTS 
Inactivation 
Correlations between inactivation of human cells and numbers 
of pyrimidine dimers induced by a sun lamp and 254 nm 
radiation, 8:6243 (J:GB) 
FIELD THEORIES 
Chiral S 
Aspects of duality in chiral field theories, 8:6409 (J:US) 
Duality 
Aspects of duality in chiral field theories, 8:6409 (J:US) 


Self-Potential Surveys 
Variations of self-potential close to hot springs in the Lambasa 
area, Fiji, 8:4812 (J:US) 


(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
Physical Radiation Effects 
Laser damage thresholds at short wavelengths, 8:5711 (J:US) 
FILTERS 


See also AIR FILTERS 
ELECTRIC FILTERS 
FABRIC FILTERS 


Efficiency 
Pitfalls in air sampling for radioactive particulates, 8:6071 
(R:US) 
Performance Testing 
Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, December 1, 1981- 
February 28, 1982, 8:4999 (R:US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 


Energy Facilities 
Finnish energy engineering and know-how for development, 
8:5319 (R:FI) 
Energy Sources 
Competitiveness of indigenous solid fuels in regional and local 
heating in Finland, 8:5474 (R:FI:In Finnish) 
Radioactive Waste Disposal 
Plans for final disposal of reactor waste in Finland, 8:4322 
(RA:DK) 
Radioactive Waste Management 
Organizing waste management in Finland, 8:4325 (RA:DK) 
Radioactive Waste Processing 
Sodium titanate in solidification of radioactive wastes, 8:4348 
(RA:DE) 


Solid Fuels 
Utilization and processing of forest energy. Part 5. Potentials 
of waste wood as fuel, 8:4563 (B:FI:In Finnish) . 
Wood Wastes 
Utilization and processing of forest energy. Part 5. Potentials 
of waste wood as fuel, 8:4563 (B:FI-In Finnish) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIREPLACES 
Performance Testing 
Efficiency and performance of residential wood burning 
appliances, 8:4615 (RA:US) 
FIRES 
Risk Assessment 
Fires, dwellings, energy: a study of future fire risks, 8:6270 
(R:SE:In Swedish) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Interactions 
Plasma-materials interactions, 8:6546 (RA:US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysis 
Synthesis, static, and reactive characterization of 
organometallics. Progress report, 8:5737 (R:US) 


New catalysts for the indirect liquefaction of coal. Third 
quarterly technical report, February 1-April 30, 1982, 8:4552 
(R:US) 

New catalysts for the indirect liquefaction of coal. Second 
annual technical report, August 1, 1981-July 31, 1982, 8:4553 
(R:US) 

Chemical Reaction Kinetics 
Investigation of kinetics and reaction engineering for Fischer- 
Tropsch synthesis of 1-alkenes (C,-Czo), 8:4550 (R:DE:In 
German) 
FISHES 
See also SALMON 

Ecology 
Application of ecological mapping, 8:6141 (RA:US) 

Biology of walleye pollock (Walleye pollock: Theragra 
chalcogramma), 8:6119 (BA:US) 

Distribution, migration, and status of Pacific herring (Pacific 
herring: Clupea harengus pallasi), 8:6118 (BA:US) 

Halibut ecology (Halibut: Hippoglossus stenolepis), 8:6117 
(BA:US) 

Overview of fisheries oceanography, 8:6115 (BA:US) 

Population characteristics and ecology of yellowfin sole 
(Yellowfin sole: Limanda aspera), 8:6120 (BA:US) 

Genetics 
Biochemical genetics of largemouth bass. Final report, 8:6189 

(R:US) 

Metabolism 
Energetics of the sablefish Anoplopoma fimbria under 

laboratory conditions, 8:6107 (RA:US) 

Physiology 
Comparison of methods of age determination of 

Coryphaenoides acrolepis (Macrouridae) with a review of 
problems, 8:6108 (RA:US) 

Species Diversity 
Evaluation of community information indices for Mississippi 

River fisheries, 8:6105 (R:US) 
FISSION CHAMBERS 

Design 
Ultrahigh-sensitivity fisson counter with transmission-line- 

electrode configuration, 8:5974 (R:US) 

Performance 
Preparation and characteristics of fission chambers with 

actinide nuclides, 8:5991 (R:JP:In Japanese) 

Sensitivity 
Ultrahigh-sensitivity fisson counter with transmission-line- 

electrode configuration, 8:5974 (R:US) 





FISSION NEUTRONS 
Spatial Resolution 


Spatial Resolution 
Recent developments in position-sensitive neutron counting, 
8:5975 (R:US) 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
Multiplicity 
Evaluation of the thermal-neutron constants for 7°U, 75U, 
239Py and **'Pu, 8:6474 (R:US) 
FISSION PRODUCT RELEASE 
Fission-product release from irradiated LWR fuel, 8:5034 
(R:US) 
Radioiodine source term and its potential impact on the use of 
potassium iodide (PWR; BWR), 8:5186 (R:US) 
SCRAM-discharge volume break studies. Part 2. Fission- 
product transport analyses (PWR; BWR), 8:5184 (R:US) 
FISSION PRODUCTS 


Processes 
On-line system for the isolation and study of 0.5 to 30 second 
selenium fission products with simultaneous suppresssion of 
daughter bromine activity, 8:4265 (J:NL) 
Spatial Distribution 
216-S-1 and S-2 mixed-fission-product crib-characterization 
study, 8:4437 (R:US) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
Machining 
Cutting fluid for machining fissionable materials (Patent), 
8:5830 (P:US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 


See FRACTURED RESERVOIRS 
FLAME PROPAGATION 
Influence of chamber length and equivalence ratio on flame 
propagation in a constant-volume duct, 8:4199 (R:US) 


Combustion Kinetics 
Singular perturbation approach to flame theory with chain and 
competing reactions, 8:5794 (R:US) 
Configuration 
Influence of chamber length and equivalence ratio on flame 
propagation in a constant-volume duct, 8:4199 (R:US) 
Singular perturbation approach to flame theory with chain and 
competing reactions, 8:5794 (R:US) 
Mathematics 
Asymptotic flame theory with complex chemistry, 8:5796 
(R:US) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Commercialization 
Further development of a low-cost solar panel. Final report, 
September 30, 1980-March 30, 1982, 8:4726 (R:US) 
Fabrication 
Further development of a low-cost solar panel. Final report, 
September 30, 1980-March 30, 1982, 8:4726 (R:US) 
Materials 
Further development of a low-cost solar panel. Final report, 
September 30, 1980-March 30, 1982, 8:4726 (R:US) 
Supports 
Preliminary design report for application of solar energy to 
industrial drying of soybeans. Volume II. Technical. 
Appendix I. Structural calculations, 8:4709 (R:US) 
FLAVOR MODEL 
Conservation Laws 
Prospects in lepton-flavor violation, 8:6408 (R:US) 
FLORIDA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Aquatic Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) 
Biomass 
Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 
Energy Policy 
Energy policy in Florida, 8:5367 (RA:US) 
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Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
Terrestrial 

Gulf coast ecological inventory: user’s guide and information 

base, 8:4160 (R:US) 
FLOW BLOCKAGE 
Heat Transfer 

PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westinghouse report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 

Hydraulics 

PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westinghouse report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 

Test Facilities 

PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westinghouse report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 

FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 
Strain Rate 
H-Division quarterly report, April-June 1982, 8:6516 (R:US) 
FLOWMETERS 
Calibration 

True Mass Flow Meter 50: a direct-reading high-precision 
mass flow meter for transient two-phase flow up to m = 50 
kg/s, 8:5206 (R:DE:GE) 

FLUE GAS 
Cleaning 

Test of tube-filter technology for dedusting of coal-fired boiler 

plants, 8:5015 (R:DE:In German) 
Desulfurization 

Engineering evaluation of projected solid-waste-disposal 
practices. Volume 2. Case studies. Final report, 8:6146 
(R:US) 

Engineering evaluation of projected solid-waste disposal 
practices. Final report, 8:6085 (R:US) 

Forced-oxidation demonstration at the TVA Widows Creek 
Unit 8 FGD System, 8:6060 (R:US) 

Laboratory measurements on SO2-removal and NO-reduction 
by NHs-addition under conditions of the BF-flue gas 
desulphurization process, 8:3995 (R:DE:In German) 

Scrubbers: the technology nobody wanted, 8:5408 (J:US) 

Synthetic gravel from dry flue gas desulfurization end- 
products, 8:4008 (RA:US) 

Utilization of Battelle-treated coal in gasification and 
combustion processes to control sulfur emissions. Final 
report, 8:4068 (R:US) 

Environmental Effects 

Coal-fired power plant effects on vegetation: TVA experience, 

8:5020 (R:US) 
FLUID FLOW 


See also COMPRESSIBLE FLOW 
GAS FLOW 
INCOMPRESSIBLE FLOW 
TURBULENT FLOW 


Mathematical Models 
Porous media equivalents for networks of discontinuous 
fractures, 8:6280 (J:US) 
Upstream finite element method for solution of transient 
transport equation in fractured porous media, 8:6281 (J:US) 
FLUIDIZED BED 
Design 
Experimental studies on a fluidized-bed granulator, 8:6358 
(R:US) 
Entrainment ‘ 
Coal-conversion support studies. Project 61046 quarterly 
report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
Motion 
Measurement of solids motion in gas fluidized beds, Progress 
report, 1 June 1982 to 31 August 1982, 8:6359 (R:US) 
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Steam generator with circulating atmospheric fluidized bed 
combustion, 8:5014 (R:DE:In German) 
FLUIDIZED BED HEAT EXCHANGERS 
Corrosion 

Heat exchanger materials for fluidized-bed coal combustion, 

8:5873 (R:US) 
Fouling 

Parametric performance studies on fluidized-bed heat 
exchangers. Quarterly technical progress report, 1 July-30 
September 1982, 8:5843 (R:US) 

Materials 

Heat exchanger materials for fluidized-bed coal combustion, 
8:5873 (R:US) 

Performance Testing , 

Parametric performance studies on fluidized-bed heat 
exchangers. Quarterly technical progress report, 1 July-30 
September 1982, 8:5843 (R:US) 

FLUIDIZED BED REACTORS 
Performance 

Gasification of biomass and peat. Final report of 5, 8:4556 

(R:SE:In Swedish) 
FLUIDIZED-BED COMBUSTION 
Air Pollution Abatement 
Sulfur control and bed-material agglomeration experience in 
low-rank-coal AFBC testing, 8:4083 (R:US) 
Bibliographies 
Bibliography fluidized-bed combustion reports, 8:5875 (R:US) 
FLUIDIZED-BED COMBUSTORS 
Hot Gas Cleanup 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, December 1, 1981- 
February 28, 1982, 8:4999 (R:US) 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 

Material Balance 

Material balance in atmospheric fluidized-bed combustion of 

North Dakota lignite, 8:4082 (R:US) 
Mathematical Models 

Simulation of large-scale atmospheric fluidized-bed combustion 

systems, 8:4081 (R:US) 
Operation 

Development of staged cascade fluid-bed combustor. Final 

report, 8:4997 (R:US) 
Performance 

Development of staged cascade fluid-bed combustor. Final 

report, 8:4997 (R:US) 
Performance Testing 

Observation and analysis work associated with a 1000-hour test 
program in a pressurized fluidized-bed combustion facility, 
8:5007 (R:GB) 

Pilot Plants 

Simulation of large-scale atmospheric fluidized-bed combustion 

systems, 8:4081 (R:US) 
Solid Wastes 
Material balance in atmospheric fluidized-bed combustion of 
North Dakota lignite, 8:4082 (R:US) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 


HEAT TRANSFER FLUIDS 
LIQUIDS 


Wettability 
Wetting transitions: First order or second order?, 8:6362 (J:US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
Chemical Radiation Effects 
New diaphragm for an electrolyzer. Final report (Gamma 
rays), 8:5760 (R:XE:FR) 
Electron-Molecule Collisions 
Electron attachment to halocarbons of environmental interest: 
Chloroethanes, 8:6347 (J:US) 
FLUORINE 
Activation Analysis 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 


Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

FLUTE INSTABILITY 
Flute instability in axisymmetric mirrors, 8:6561 (J:US) 
Stabilization 

Stability of flute modes in the ELMO Bumpy Torus, 8:6557 
(J:US) 

FLY ASH 
Biological Effects 

Microbial detection of mutagenic nitro-organic compounds in 

filtrates of coal fly ash, 8:6268 (J:US) 
Catalytic Effects 

Evaluation of coal minerals and metal residues as coal- 

liquefaction catalysts, 8:3935 (R:US) 
Composition 

Fly ash from Texas lignite and western subbituminous coal: a 
comparative characterization, 8:3979 (R:US) 

Leachability and aqueous speciation of selected trace 
constituents of coal fly ash. Final report, 8:5017 (R:US) 

Corrosive Effects 

Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 

Use of fly ash in combating sulfate attack in concrete, 8:4009 
(RA:US) 

Environmental Effects 

Deposition of solid wastes from coal combustion. A 

sumposium report, 8:4018 (R:SE:In Swedish) 
Ground Disposal 

Experience with public involvement and ash management, 
8:4014 (RA:US) 

Fly ash use for agriculture and land reclamation: evaluation of 
research needs, 8:4011 (RA:US) 

Geotechnical study of an ash deposit, 8:4015 (RA:US) 
Materials Recovery 
Comparative studies of magnetite and magnetically fractioned 
fly ash heavy media for use in coal washing, 8:4072 (RA:US) 
Economic metal recovery from fly ash, 8:5513 (R:US) 
Flyash magnetite: a commercial realization, 8:-4000 (RA:US) 
Meetings 
Challenge of change: sixth international ash-utilization 
symposium proceedings, 8:3999 (R:US) 
Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 
Mercury 
Experiments on mercury collection in fabric filters applied to 
coal-fired boilers, 8:4019 (R:SE) 
Microstructure 
Microstructures of coal fly ash particles, 8:3994 (J:US) 
Particle Size 
Effect of coarse fraction (+ No. 325) of fly ash on concrete 
properties, 8:4002 (RA:US) 
Pelletizing 
Synthetic gravel from dry flue gas desulfurization end- 
products, 8:4008 (RA:US) 
Sorptive Properties 
Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 
Storage Facilities 
Deposition of solid wastes from coal combustion. A 
sumposium report, 8:4018 (R:SE:In Swedish) 
Toxicity 
Effect on the function of alveolar macrophages by pollutants 
from coal-and oil-fired power plants, 8:4042 (R:SE:In 
Swedish) 
Uses 
Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 





FLYWHEELS 
Waste Disposal 


Waste Disposal 

Challenge of change: sixth international ash-utilization 
symposium proceedings, 8:3999 (R:US) 

Engineering evaluation of projected solid-waste-disposal 
practices. Volume 2. Case studies. Final report, 8:6146 
(R:US) 

Waste Management 

Experience with public involvement and ash management, 
8:4014 (RA:US) 

Process modifications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 

Waste Processing 
Flyash magnetite: a commercial realization, 8:4000 (RA:US) 
Waste Product Utilization 

Alleviate your ash costs, 8:4016 (RA:US) 

Challenge of change: sixth international ash-utilization 
symposium proceedings, 8:3999 (R:US) 

Densification and degradation behavior of bottom ash-fly ash 
and coarse coal refuse: fly ash mixtures, 8:4004 (RA:US) 

Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 

Effect of coarse fraction (+ No. 325) of fly ash on concrete 
properties, 8:4002 (RA:US) 

Experience with lime/fly ash road bases in Illinois, 8:4013 
(RA:US) 

Fly ash use for agriculture and land reclamation: evaluation of 
research needs, 8:4011 (RA:US) 

Process modifications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 

Quality control of highway concrete containing fly ash, 8:4017 
(RA:US) 

Stabilized copper mill tailing and fly ash for brick manufacture, 
8:4006 (RA:US) 

Synthetic gravel from dry flue gas desulfurization end- 
products, 8:4008 (RA:US) 

Templite catalyst: a new construction material, 8:4010 (RA:US) 

Use of kiln dusts with fly ash in road base compositions, 8:4012 
(RA:US) 

Utilization of fly ash in the cementing of wells, 8:4003 
(RA:US) 

FLYWHEELS 
Cost 

Design of plywood and paper flywheel rotors. Final report, 

8:5257 (R:US) 
Design 

Composite hybrid flywheel-rotor design optimization and 

fabrication, 8:5256 (R:US) 
Fabrication 

Composite hybrid flywheel-rotor design optimization and 
fabrication, 8:5256 (R:US) 

Design of plywood and paper flywheel rotors. Final report, 
8:5257 (R:US) 

FMIT LINAC 
Specimen size effects and fusion materials research, 8:6573 
(RA:US) 
FOOD INDUSTRY 
See also MEAT INDUSTRY 
Energy Conservation 

Energy conservation in citrus processing. Final project report, 

8:5515 (R:US) 
Meetings 

European Society of Nuclear Methods in Agriculture. 

Proceedings, 8:6220 (R:CS) 
Research Programs 

European Society of Nuclear Methods in Agriculture. 

Proceedings, 8:6220 (R:CS) 
Waste Water 

Digestion of concentrates from mass animal farms and plants of 
the food industry with a special view to gas production, 
8:5558 (RA:DE:In German) 

FORAMINIFERA 
Isotope Ratio 

High resolution stable isotope stratigraphy of the latest 
Pleistocene and Holocene of three northern Bermuda Rise 
cores, 8:6298 (RA:US) 
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Isotope paleoclimatology and Atlantic deep water history since 
15 million years, 8:6273 (R:FR:In French) 
FORESTS 
See also COPPICES 
Harvesting 
Prospective significance of temperate zone carbon pool 
transients, 1980-2010, 8:4600 (RA:US) 
FORMALDEHYDE 
Decomposition 
Mode specificity in unimolecular reaction dynamics, 8:6340 
(R:US) 
Molecular Structure 
Analytic second derivatives in restricted Hartree—Fock 
theory. A method for high-spin open-shell molecular wave 
functions, 8:6350 (J:US) 
Monitoring 
Formaldehyde monitoring in domestic environments, 8:6040 
(R:US) 
FORMIC ACID 
Chemical Reactions 
Denitration of simulated fast ractor highly active liquor waste, 
8:4342 (RA:DE) 
FORMOSA 
See TAIWAN 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Marketing Research 
Market-penetration model: multimarket, multitechnology, 
multiattribute technological forecasting, 8:5296 (J:US) 
Technology Assessment 
Market-penetration model: multimarket, multitechnology, 
multiattribute technological forecasting, 8:5296 (J:US) 
FOSSIL-FUEL POWER PLANTS 


See also ELECTRIC UTILITIES 
WIDOWS CREEK STEAM PLANT 


Air Pollution 
Industrial market for sulfur dioxide emission-control systems. 
Final report, 8:5016 (R:US) 
Projecting ash and SO: production from coal-fired power 
plants, 8:4001 (RA:US) 
Boiler Fuels 
Combustion test of SRC-oil mixture technical study on SOM 
fuel for oil-fired power plant. Final report, 8:5003 (R:US) 
Boilers 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 
Comparative Evaluations 
Higgins coal-gasification/repowering study: feasibility study 
for alternate fuels, 8:3955 (R:US) 
Computerized Simulation 
Projecting ash and SO2 production from coal-fired power 
plants, 8:4001 (RA:US) 
Economics 
Engineering evaluation of projected solid-waste-disposal 
practices. Volume 2. Case studies. Final report, 8:6146 
(R:US) 
Environmental Effects 
Deposition studies around a peat power plant. Analysis 
snowsamples around a peat power plant in Kuopio, Finland, 
8:6049 (R:SE:In Swedish) 
Fabric Filters 
Test of tube-filter technology for dedusting of coal-fired boiler 
plants, 8:5015 (R:DE:In German) 
Flue Gas 
Coal-fired power plant effects on vegetation: TVA experience, 
8:5020 (R:US) 
Steam generator with circulating atmospheric fluidized bed 
combustion, 8:5014 (R:DE:In German) 
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Test of tube-filter technology for dedusting of coal-fired boiler 
plants, 8:5015 (R:DE:In German) 
Fluidized Bed Boilers 
Steam generator with circulating atmospheric fluidized bed 
combustion, 8:5014 (R:DE:In German) 
Fluidized-Bed Combustors 
Observation and analysis work associated with a 1000-hour test 
program in a pressurized fluidized-bed combustion facility, 
8:5007 (R:GB) 
Fly Ash 
Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 
Fuel Substitution 
Assessment of pulverized-coal-fired combustor performance. 
Task 3: pilot-scale studies test plan, 8:5000 (R:US) 
Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 
Higgins coal-gasification/repowering study: feasibility study 
for alternate fuels, 8:3955 (R:US) 
Fuel Supplies 
Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US slurry pipelines), 8:4076 (R:US) 
Gas Turbines 
Centaur gas-turbine modification and development for solar- 
fossil hybrid operation. Final report, 8:4693 (R:US) 
Hybrid Systems 
Centaur gas-turbine modification and development for solar- 
fossil hybrid operation. Final report, 8:4693 (R:US) 
Pollution Control Equipment 
Industrial market for sulfur dioxide emission-control systems. 
Final report, 8:5016 (R:US) 
Secondary Coolant Circuits 
Condenser inleakage monitoring system development. Final 
report, 8:5037 (R:US) 
Thermal Efficiency 
Evaluation of effects of impurity compounds on radiative heat 
transfer causing incomplete combustion of coal, 8:4090 
(R:US) 
Waste Disposal 
Engineering evaluation of projected solid-waste disposal 
practices. Final report, 8:6085 (R:US) 
Waste Management 
Engineering evaluation of projected solid-waste-disposal 
practices. Volume 2. Case studies. Final report, 8:6146 
(R:US) 
Experience with public involvement and ash management, 
8:4014 (RA:US) 
Material and waste management program, Creston Generating 
Station, Lincoln County, Washington, 8:6132 (BA:US) 
Process modifications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 
FOUR-PI COUNTING 
Telescope Counters 
Plastic ball spectrometer - an electronic 4a detector with 
particle identification, 8:5984 (R:DE) 
FRACTURE MECHANICS 
Computer Calculations 
EPFM calculational round robin, 8:5638 (R:SE) 
Mathematical Models 
Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 
FRACTURED RESERVOIRS 
Fluid Flow 
Simulation of flow in fractured porous media, 8:4766 (RA:US) 
Fluid Injection 
Energy recovery by water injection, 8:4857 (R:US) 
Heat Extraction 
Energy recovery by water injection, 8:4857 (R:US) 
Experimental and finite element analysis of the Stanford 
hydrothermal reservoir model, 8:4768 (RA:US) 
Heat Transfer 
Heat transfer in fractured geothermal reservoirs with boiling, 
8:4923 (RA:US) 


FUEL ASSEMBLIES 
Hydraulics 


Mathematical Models 
Experimental and finite element analysis of the Stanford 
hydrothermal reservoir model, 8:4768 (RA:US) 
Simulation of flow in fractured porous media, 8:4766 (RA:US) 
FRACTURING FLUIDS 
Thermal Degradation 
Fracturing-fluid evaluation (laboratory work). Geothermal- 
reservoir well-stimulation program, 8:4910 (R:US) 
FRANCE 
Biomass 
Estimate of total oak and beech brushwood and tree crowns 
based on data from the French national forestry inventory, 
8:4642 (R:XE:FR) 
Geothermal Energy 
Low enthalpy geothermal development in France: the situation 
in early 1981, 8:4946 (J:US) 
Geothermal Resources 
Low erthalpy geothermal development in France: the situation 
in early 1981, 8:4946 (J:US) 
Radiation Monitoring 
Monthly results of measurements. August 1981, 8:6098 
(R:FR:In French) 
Monthly results of measurements. September 1981, 8:6099 
(R:FR:In French) 
Radiation Protection Laws 
Amendment of the Order of 2 November 1976 setting up an 
Institute for Protection and Nuclear Safety (29 October 
1981), 8:4512 (R:FR:In French) 
FREE ELECTRON LASERS 
Two-dimensional numerical model of the tapered wiggler free- 
electron laser, 8:5838 (R:US) 


Circular free-electron laser (Patent), 8:5839 (P:US) 
Free-electron-laser design for laser amplification (Patent), 
8:5841 (P:US) 
Multifrequency, single-pass free-electron laser (Patent 
application), 8:5842 (P:US) 
Short-pulse free-electron-laser amplifier, 8:5840 (P:US) 
FREE RADICALS 
See RADICALS 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FROGS 
DNA Replication 
Repair of lesions and initiation of DNA replication in 
vertebrate cells. Progress report, 1981-1982, 8:6187 (R:US) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Alcohol Fuels 
Effect of low-proof alcohol fumigation-fueling on crankcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Critical Heat Flux 
Parametric study of CHF data. Volume 3, Part 2. Critical heat 
flux data. Final report (PWR; BWR), 8:5194 (R:US) 
Parametric study of CHF data. Volume 1. Compilation of rod 
bundle CHF data available at the Columbia University Heat 
Transfer Research Facility. Final report (PWR; BWR), 
8:5040 (R:US) 
Fuel Assembly Dismantling 
Dismantling and post-irradiation examination of the two first 
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19-pin simulated LMFBR driver bundle, 8:5185 (R:US) 





FUEL ASSEMBLY DISMANTLING 
Nuclear Reaction Analysis 


Nuclear Reaction 
Implementation of the active neutron Coincidence Collar for 
the verification of unirradiated PWR and BWR fuel 
assemblies, 8:4518 (R:US) 
FUEL ASSEMBLY DISMANTLING 
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Final technical report, 8:5874 (R:US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSES 
Gating Circuits 
Superregenerative amplifier in linear mode as a radar range 
gate, 8:5866 (R:US) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUZES 
See FUSES 


G RESONANCES 
See RHO-1670 RESONANCES 
GADOLINIUM 152 
Energy-Level Transitions 
Lifetimes of states in the transitional nucleus Gd, 8:6466 
(J:US) 
GADOLINIUM 152 TARGET 
Argon 40 Reactions 
Lifetimes of states in the transitional nucleus "Gd, 8:6466 
(J:US) 
GALACTOSE 
Labelling 
1-"*C-D-glucose and related compounds, 8:5791 (P:US) 
GALAXY NUCLEI 
Gamma Radiation 
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spectra, 8:6654 (R:GB) 
GAMMA SPECTROMETERS 
Construction 
Crystal ball-sphere carrier. Construction and preparation, 
8:5983 (R:DE:GE) 


Crystal ball-sphere carrier. Construction and preparation, 
8:5983 (R:DE:GE) 
Hgl2 Semiconductor Detectors 
Gamma-ray spectrometry with solid-state detectors by current 
pulse-height analysis, 8:5981 (R:US) 
Scintillation Counters 
Scintillation spectrometry with Hglz as the photodetector, 
8:5980 (R:US) 
GAMMA TRANSPORT THEORY 
Neutron transport, 8:6626 (RA:US) 
Calculation Methods 
Calculated neutron and gamma-ray energy spectra from 14- 
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Thermodynamic aspects of production of gas from naturally 
occurring hydrates, 8:4176 (RA:US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Electron Beam Pumping 

Use of the computer code PE2D in the electrostatic modelling 
of an electron beam generator vacuum diode interface, 
8:5837 (R:GB) 

GAS TURBINE ENGINES 
Coatings 

Investigation of modified zirconia thermal-barrier coatings for 
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Economic potential of reinjection into geopressured aquifers, 
8:4878 (J:US) 
Economic potential of geopressured aquifers under different 
schemes of exploitation, 8:4762 (J:US) 
Geopressured-geothermal resource potential of Miocene Bayou 
Hebert Prospect, Vermilion and Iberia Parishes, Louisiana, 
8:4761 (J:US) 
Salinity 
Accurate determination of geopressured aquifer salinity from 
the SP log, 8:4843 (J:US) 
Seismic Surveys 
Microseismicity associated with development of Gulf Coast 
geopressured-geothermal energy wells: two studies, Pleasant 
Bayou No. 2 and Dow L.R. Sweezy No. 1, 8:4842 (J:US) 
Seismicity 
Microseismicity associated with development of Gulf Coast 
geopressured-geothermal energy wells: two studies, Pleasant 
Bayou No. 2 and Dow L.R. Sweezy No. 1, 8:4842 (J:US) 
SP Logging 
Accurate determination of geopressured aquifer salinity from 
the SP log, 8:4843 (J:US) 
GEORGIA 
Federal energy policy and the Southeast, 8:5364 (RA:US) 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Biomass 
Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Energy Policy 
Energy policy in Georgia, 8:5366 (RA:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
GEOTHERMAL DISTRICT HEATING 
Exploration and exploitation of low-temperature geothermal 
fields for district heating in Akureyri, North Iceland, 8:4837 
(J:US) 
Geothermal system of Reno, Nevada, 8:4785 (J:US) 
Economic Analysis 
Feasibility analysis of geothermal district heating for 
Lakeview, Oregon, 8:4953 (J:US) 
Feasibility Studies 
Implications of urban land-use standards for geothermal district 
heating feasibilities, 8:4956 (J:US) 
Land Use 
Implications of urban land-use standards for geothermal district 
heating feasibilities, 8:4956 (J:US) 
Mathematical Models 
Modelling geothermal district heating systems, 8:4957 (J:US) 
Optimum fuel mix model for geothermal district space heating 
systems, 8:4959 (J:US) 





1518 / ERA Vol. 8, No. 3 


GEOTHERMAL ENERGY 


Commercialization 

Industrial application of geothermal energy in Lewes, 

Delaware: an economic analysis, 8:4852 (J:US) 
Cost 

Integration of hydrothermal-energy economics: related 

quantitative studies, 8:4849 (R:US) 
Economic Analysis 

Industrial application of geothermal energy in Lewes, 

Delaware: an economic analysis, 8:4852 (J:US) 
Energy Source Development 

Evaluation of noise associated with geothermal development 
activities. Draft report, 31 July 1979-30 April 1982, 8:4911 
(R:US) 

Evaluation of noise associated with geothermal-development 
activities. Final report, July 31, 1979-April 30, 1982, 8:4856 
(R:US) 

Insurance 

Analysis of geothermal risks for estimating insurance costs, 

8:4851 (J:US) 
Legal Aspects 

Legal treatment of geothermal resources in BPA marketing 

area states, 8:4847 (J:US) 
Market 

Direct-use geothermal potential within the BPA marketing 
area, 8:4947 (J:US) 

Estimating geothermal market penetration, 8:4853 (J:US) 


Geothermal development in a new era: a marketing 
framework, 8:4850 (J:US) 
Marketing Research 
National estimate for direct use, 8:4945 (J:US) 
Mathematical Models 
Integration of hydrothermal-energy economics: related 
quantitative studies, 8:4849 (R:US) 
Meetings 
Geothermal energy: the international success story, 8:4744 
(B:US) 
Stanford geothermal workshops: the first six years, 8:4743 
(RA:US) 
Noise Pollution 
Evaluation of noise associated with geothermal-development 
activities. Final report, July 31, 1979-April 30, 1982, 8:4856 
(R:US) 
Program Management 
Interagency Geothermal Coordinating Council. Fifth annual 
report, FY 1980, 8:4741 (R:US) 
Research Programs 
Interagency Geothermal Coordinating Council. Fifth annual 
report, FY 1980, 8:4741 (R:US) 
Risk Assessment 
Analysis of geothermal risks for estimating insurance costs, 
8:4851 (J:US) 
Statistics 
1981 annual report to Congress. Volume 2. Energy statistics, 
8:5273 (R:US) 
GEOTHERMAL ENERGY CONVERSION 
Thermodynamic Cycles 
Comparisons of advanced power conversion concepts, 8:4888 
(J:US) 
GEOTHERMAL EXPLORATION 
Airborne-temperature-survey maps of heat-flow anomalies for 
exploration geology, 8:4797 (R:US) 
Economic Analysis 
Exploration, the economic strategies, 8:4840 (J:US) 
GEOTHERMAL FIELDS 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
KRAFLA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 


Cooling 
Cooling of the Selfoss geothermal area, S-Iceland, 8:4781 
(J:US) 


Geochemical Surveys 
Reykjanes geothermal field in Iceland: subsurface 
and well discharge characteristics, 8:4792 (RA:US) 
Geologic Models 
Geologic model of the vapor-dominated reservoir in Yunotani 
geothermal field, Kyushu, Japan, 8:4780 (J:US) 
Mathematical Models 
Model approach for the geothermal fields in the slate terrain of 
Taiwan, 8:4824 (J:US) 


Reinjection 
Design of a tracer test for the geothermal field of Los Azufres, 
Michoacan, Mexico: progress report, 8:4858 (RA:US) 
Resource Assessment 
Geothermal resource requirements vis-a-vis power generation, 
8:4891 (J:US) 
Tracer Techniques 
Design of a tracer test for the geothermal field of Los Azufres, 
Michoacan, Mexico: progress report, 8:4858 (RA:US) 
GEOTHERMAL FLUIDS 
Chemical Composition 
Krafla project: technical features and operating experience, 
8:4750 (J:US) 
Problems of trace-element ratios and ina 
gravel geothermal-aquifer system, 8:4961 (R:US) 
Corrosion Inhibitors 
Review and evaluation of literature on testing of chemical 
additives for scale control in geothermal fluids. Final report, 
8:4912 (R:US) 
Corrosive Effects 
Geothermal corrosivity classification system, 8:4937 (J:US) 
Surface corrosion and stress corrosion cracking of metals in 
The Geysers known geothermal resource area, USA, 8:4935 
(J:US) 
Desulfurization 
Catalytic removal of hydrogen sulfide from geothermal fluids, 
8:4873 (J:US) 
Evaluating the Coury heat exchanger process for the removal 
of HeS gas from geothermal steam, 8:4870 (J:US) 
Hydrogen sulfide measurement to reduce costs when 
desulfurizing, 8:4865 (J:US) 
Environmental Impacts 
Utilization of geothermal effluents to create waterfowl 
wetlands, 8:4876 (J:US) 
Flashing 
Flash pressure of geothermal liquids and depth of initial 
flashing in wellbores, 8:4931 (J:US) 
Thermal fluid enthalpy estimated from gas content in flashing 
steam, 8:4836 (J:US) 
Flocculation 
Use of organic flocculants in spent brine clarification, 8:4868 
(J:US) 
Ground Disposal 
Utilization of geothermal effluents to create waterfowl 
wetiands, 8:4876 (J:US) 
Irrigation 
Geothermal fluids to irrigate energy crops on Imperial East 
Mesa Desert, California, 8:4875 (J:US) 
Monitoring 
Geothermal chemical control and monitoring instrumentation: 
an overview, 8:4963 (R:US) 
Reinjection 
Energy recovery by water injection, 8:4857 (R:US) 
Evaluation of geothermal brine treatment facility through 
particle characterization, 8:4867 (J:US) 
Reinjection and injection of fluids in geothermal operations 
(state of the art), 8:4855 (R:US) 
Salinity 
Problems and partial solutions in using the S.P. log to predict 
water salinity in deep hot wells, 8:4830 (J:US) 


Sampling procedure for atmospheric geothermal brines, 8:4834 
(J:US) 
Scale Control 
Review and evaluation of literature on testing of chemical 
additives for scale control in geothermal fluids. Final report, 
8:4912 (R:US) 





Properties 


Thermodynamic Properties 
Thermodynamic properties of geothermal fluids, 8:4967 (J:US) 
Vapor Pressure 
Flash pressure of geothermal liquids and depth of initial 
flashing in wellbores, 8:4931 (J:US) 
Waste Processing 
Evaluation of geothermal brine treatment facility through 
particle characterization, 8:4867 (J:US) 
Water Pollution 
Protection of food crops during rapid development of the 
Palinpinon Geothermal Project, 8:4874 (J:US) 
GEOTHERMAL GRADIENTS 
Data Acquisition 
Collection, reduction and analysis of heat flow and geothermal 
gradient exploration data, 8:4821 (J:US) 
GEOTHERMAL HEATING 


See also GEOTHERMAL DISTRICT HEATING 
GEOTHERMAL WATER HEATING 


Status of US direct utilization of geothermal energy, 8:4954 
(J:US) 
Data Acquisition 
Development status reports: hydrothermal electric power and 
direct use - site specific and state summaries, 8:4897 (J:US) 
Demonstration Programs 
National projects on direct utilization of geothermal resources 
in Japan, 8:4951 (J:US) 
Status of direct heat application projects, 8:4950 (J:US) 


Current public utility considerations for geothermal power 
producers and direct heat distributors, 8:4846 (J:US) 
Regulations 
Current public utility considerations for geothermal power 
producers and direct heat distributors, 8:4846 (J:US) 
GEOTHERMAL HEATING SYSTEMS 
Control Systems 
Variable frequency drive (VFD) application and benefits for 
geothermal production at Marlin, Texas, 8:4940 (J:US) 
Economic Analysis 
Greenhouse heating with low temperature geothermal water, 
8:4958 (J:US) 
Feasibility Studies 
Geothermal resource and implementation assessment at 
Wallops Flight Center, 8:4944 (J:US) 
Use of hot-dry-rock geothermal resources for space heating: a 
case study, 8:4939 (R:US) 
Mathematical Models 
Optimum fuel mix model for geothermal district space heating 
systems, 8:4959 (J:US) 
GEOTHERMAL POWER PLANTS 
Geothermal reservoir engineering - utility industry perspective, 
8:4882 (RA:US) 
Air Pollution Abatement 
H2S abatement for geothermal power plants focus at The 
Geysers, California, 8:4872 (J:US) 
Steam stripping: a new process for control of HeS emissions 
from geothermal power plants, 8:4871 (J:US) 
Binary-Fluid Systems 
Evaluation of ammonia as a working fluid for a wet/dry- 
cooled binary geothermal plant, 8:4881 (R:US) 
Capacity 
Brief commentaries of the generation in the main plant in 
Cerro Prieto, 8:4883 (J:US) 
Utility industry estimates of geothermal electricity, 8:4902 
(J:US) 
Cooling Systems 
Evaluation of ammonia as a working fluid for a wet/dry- 
cooled binary geothermal plant, 8:4881 (R:US) 
Cost 
Evaluation of ammonia as a working fluid for a wet/dry- 
cooled binary geothermal plant, 8:4881 (R:US) 
Cost Benefit Analysis 
Geothermal risk/benefit assessment model, 8:4900 (J:US) 
Data Acquisition 
Development status reports: hydrothermal electric power and 
direct use - site specific and state summaries, 8:4897 (J:US) 


Brawley 10 MWe power plant, Unit 1, 8:4889 (J:US) 
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Direct Contact Heat Exchangers 
Operational and field test results from the 500 kw direct 
contact pilot plant at East Mesa, 8:4893 (J:US) 
Economic Analysis 
Geothermal electric cash flow model (GCFM), 8:4899 (J:US) 
Economics 

Economics of geothermal electricity generation from 
hydrothermal resources using the Biphase rotary-separator 
turbine, 8:4901 (J:US) 

Environmental Impacts 

Protection of food crops during rapid development of the 

Palinpinon Geothermal Project, 8:4874 (J:US) 
Flashed Steam Systems 

Geothermal resource requirements vis-a-vis power generation, 

8:4891 (J:US) 
Legal Aspects 

Current public utility considerations for geothermal power 

producers and direct heat distributors, 8:4846 (J:US) 
Noise 

Evaluation of noise associated with geothermal development 
activities. Draft report, 31 July 1979-30 April 1982, 8:4911 
(R:US) 

Evaluation of noise associated with geothermal-development 
activities. Final report, July 31, 1979-April 30, 1982, 8:4856 
(R:US) 

Performance 

Evaluation of ammonia as a working fluid for a wet/dry- 

cooled binary geothermal plant, 8:4881 (R:US) 
Rankine Cycle 

Comparison of subcritical and supercritical Rankine cycles for 
application to the geopressured geothermal resource, 8:4903 
(J:US) 

Regulations 
Current public utility considerations for geothermal power 
producers and direct heat distributors, 8:4846 (J:US) 
Reviews 
Geothermal electric power plant status, 8:4898 (J:US) 
Risk Assessment 
Geothermal risk/benefit assessment model, 8:4900 (J:US) 
Rotary Separator Turbines 

Economics of geothermal electricity generation from 
hydrothermal resources using the Biphase rotary-separator 
turbine, 8:4901 (J:US) 

Scaling 

Mobile well site test equipment to provide 
hydrodynamic/kinetic reaction and power plant design data, 
8:4896 (J:US) 

Steam Turbines 

Design and construction features of geothermal steam turbine, 

8:4895 (J:US) 
Waste Heat Utilization 

National projects on direct utilization of geothermal resources 

in Japan, 8:4951 (J:US) 
GEOTHERMAL PROCESS HEAT 

Engineering design for geothermal commerical and industrial 
direct heat applications in Salida, Colorado, 8:4955 (J:US) 

Process steam generation from moderate temperature 
geothermal resources utilizing Rankine-powered heat 
pumping, 8:4941 (J:US) 

Economic Analysis 

Feasibility of utilizing geothermal energy for waste water 
treatment at San Bernardino, CA, 8:4949 (J:US) 

Geothermal resource assessment and policy development at 
Rohr Industries, Chula Vista, California, 8:4948 (J:US) 

Feasibility Studies 

Utilization of geothermal energy in the production of fuel 
grade ethanol in the San Luis Valley, Colorado, 8:4943 
(J:US) 

GEOTHERMAL RESOURCES 
Bibliographies 

Geothermal resources in Arizona: a bibliography. Circular 23, 

8:4742 (R:US) 
Mapping 

Seasat radar images for mapping in geothermal areas, 8:4817 

(J:US) 
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Resource Assessment 
Low-temperature geothermal resource assessment of the 
United States, 8:4747 (RA:US) 
Resource Development 
FORSITE: a geothermal site development forecasting system, 
8:4753 (J:US) 
Ouray Colorado resource characteristics and future plans, 
8:4757 (J:US) 
Resource development (Summary only), 8:4746 (RA:US) 
GEOTHERMAL SPACE HEATING 
Engineering design for geothermal commerical and industrial 
direct heat applications in Salida, Colorado, 8:4955 (J:US) 
Equipment 
Equipment used in direct heat projects, 8:4942 (J:US) 
SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 


Buildup analysis for two-phase geothermal reservoirs, 8:4928 
(J:US) 
Computerized Simulation 
Cold water injection into two-phase geothermal reservoirs, 
8:4924 (RA:US) 
Fluid Injection 
Cold water injection into two-phase geothermal reservoirs, 
8:4924 (RA:US) 
Prediction of salt precipitations due to injecting foreign waters 
into geothermal reservoirs, 8:4866 (J:US) 
Fractures 
Interstitial fluid pressure signal propagation along fracture 
ladders, 8:4765 (RA:US) 
Hydrothermal Alteration 
Estimation of steam saturation and rock alteration from 
geothermal well logs: a theoretical inquiry, 8:4835 (J:US) 
Meetings 
Proceedings of the seventh workshop on geothermal-reservoir 
engineering, 8:4915 (R:US) 
Reinjection 
Dispersion in tracer flow in fractured geothemal systems, 
8:4861 (RA:US) 
Tracer analysis of fractured geothermal systems, 8:4864 (J:US) 
Resource Assessment 
Code comparison project: a contribution to confidence in 
geothermal reservoir simulators, 8:4754 (J:US) 
Resource Potential 
Activity index and thermal history of geothermal systems, 
8:4777 (J:US) 
Steam Quality 
Estimation of steam saturation and rock alteration from 
geothermal well logs: a theoretical inquiry, 8:4835 (J:US) 
Two-Phase Flow 
Buildup analysis for two-phase geothermal reservoirs, 8:4928 
(J:US) 
GEOTHERMAL WATER HEATING 
Engineering design for geothermal commerical and industrial 
direct heat applications in Salida, Colorado, 8:4955 (J:US) 
GEOTHERMAL WELLS 
Acidization 
Chemical stimulation treatment, The Geysers: Ottoboni State 
22. Geothermal-reservoir well-stimulation program, 8:4907 
(R:US) 
Data Acquisition Systems 
Data-collection instrumentation and interpretation for 
geopressured aquifer well tests, 8:4174 (R:US) 
Directional Drilling 
Drilling of hot-dry-rock geothermal-energy extraction well 
EE-3, 8:4913 (R:US) 
Drawdown 
Zero solids condensate corrosion in steam pipes at Wairakei, 
8:4887 (J:US) 
Field Tests 
Mobile well site test equipment to provide 
hydrodynamic/kinetic reaction and power plant design data, 
8:4896 (J:US) 


Fluid Injection 
Reinjection and injection of fluids in geothermal operations 
(state of the art), 8:4855 (R:US) 
Fracturing Fluids 
Fracturing-fluid evaluation (laboratory work). Geothermal- 
reservoir well-stimulation program, 8:4910 (R:US) 
Hydraulic Fracturing 
Fracture stimulation of Union’s Baca Well 23, 8:4929 (J:US) 
Hydrology 
Hydrologic model based on deep test data from the Walker O 
No. 1 well, Terminal Geyser, California, 8:4926 (J-US) 


Lithology determination from digitized well logs - examples 
from Ore-Ida No. 1 geothermal well, Ontario, Oregon, 
8:4832 (J:US) 

Noise 

Evaluation of noise associated with geothermal dev 
activities. Draft report, 31 July 1979-30 April 1982, 8:4911 
(R:US) 

Pressure Gradients 

Location of production zones with pressure gradient logging, 

8:4829 (J:US) 
Production 

Data-collection instrumentation and interpretation for 

geopressured aquifer well tests, 8:4174 (R:US) 
SP Logging 

Problems and partial solutions in using the S.P. log to predict 
water salinity in deep hot wells, 8:4830 (J:US) 

Temperature Logging . 

Location of production zones with pressure gradient logging, 
8:4829 (J:US) 

Test Facilities 

Mobile well site test equipment to provide 
hydrodynamic/kinetic reaction and power plant design data, 
8:4896 (J:US) 

Testing 

Data-collection instrumentation and interpretation for 
geopressured aquifer well tests, 8:4174 (R:US) 

Hydrologic model based on deep test data from the Walker O 
No. 1 well, Terminal Geyser, California, 8:4926 (J:US) 

Well Drilling 

Case studies of developing low-temperature geothermal wells, 
8:4828 (J:US) 

Evaluation of noise associated with geothermal dev: 
activities. Draft report, 31 July 1979-30 April 1982, 8:4911 
(R:US) 

Forecast of geothermal drilling activity, 8:4755 (J:US) 

Simulated geothermal drilling noise study, 8:4862 (J:US) 

US deep geothermal drilling for 1973-1980, 8:4756 (J:US) 

Well Logging ~ 

Case studies of developing low-temperature geothermal wells, 
8:4828 (J:US) 

Estimation of steam saturation and rock alteration from 
geothermal well logs: a theoretical inquiry, 8:4835 (J:US) 

Geothermal well logging and its interpretation, 8:4794 
(RA:US) 

Lithology determination from digitized well logs - examples 
from Ore-Ida No. 1 geothermal well, Ontario, Oregon, 
8:4832 (J:US) 

Synergistic interpretation of formation characteristics of a low 
temperature geothermal well in Susanville, California, 8:4831 
(J:US) 

Well Logging Equipment 

Requirements for downhole equipment used for geothermal- 
well stimulation. Geothermal-reservoir well-stimulation 
program, 8:4906 (R:US) 

Well Pressure 

Analysis of Phase I flow data from Pleasant Bayou No. 2 

geopressured well, 8:4841 (J:US) 
Well Stimulation 

Chemical stimulation treatment, The Geysers: Ottoboni State 
22. Geothermal-reservoir well-stimulation program, 8:4907 
(R:US) 

Fracturing-fluid evaluation (laboratory work). Geothermal- 
reservoir well-stimulation program, 8:4910 (R:US) 





GEOTHERMAL WELLS 
Well Stimulation 


Hydraulic-fracture stimulation treatments at East Mesa, Well 
58-30. Geothermal-reservoir well-stimulation program, 
8:4909 (R:US) 

Requirements for downhole equipment used for geothermal- 
well stimulation. Geothermal-reservoir well-stimulation 
program, 8:4906 (R:US) 

Review of surface-equipment requirements for geothermal-well 
stimulation. Geothermal-reservoir well-stimulation program, 
8:4908 (R:US) 

GEOTHERMOMETERS 

Improvements in geothermometry. Final technical report, 

8:4962 (R:US) 
GEOTHERMOMETRY 

Improvements in geothermometry. Final technical report, 
8:4962 (R:US) 

Problems of trace-element ratios and geothermometry in a 
gravel geothermal-aquifer system, 8:4961 (R:US) 

GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSZENTRUM KARLSRUHE 
Research Programs 
Scientific report 1980, 8:5316 (R:DE) 
GERMANIUM 
Lattice Vibrations 

Theory of lattice-dynamical properties of solids: Application to 

Si and Ge, 8:5649 (J:US) 
GERMANIUM ALLOYS 
Contraction 
Molecular models of giant photocontractive evaporated 
chalcogenide films, 8:5709 (J:US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
Comparative Evaluations 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 

Feasibility Studies 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 

Materials 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 

Optimization 
Diffusion of hydrogen and deuterium in Zr-Al, 8:6634 (R:US) 
Performance Testing 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 

Sample Preparation 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 

GEYSERS GEOTHERMAL FIELD 
Air Pollution 

Regulations on hydrogen sulfide emissions from geothermal 

development at The Geysers, 8:4848 (J:US) 
Geology 

Geology and evolution of The Geysers field, Coast Ranges, 

California, 8:4776 (J:US) 
Geothermal Power Plants 

H2S abatement for geothermal power plants focus at The 

Geysers, California, 8:4872 (J:US) 
Resource Development 

Forecast of geothermal drilling activity, 8:4755 (J:US) 

Geology and evolution of The Geysers field, Coast Ranges, 
California, 8:4776 (J:US) 

GIANT CELLS 
See TUMOR CELLS 
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GINNA-1 REACTOR 
Reactor Licensing 

Systematic evaluation program: status summary report, 8:5100 

(R:US) 
Reactor Safety 

Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 

Systematic evaluation program: status summary report, 8:5100 
(R:US) 

GLASS 
See also BOROSILICATE GLASS 

Immobilization of Idaho Chemical Processing Plant high-level 

wastes, 8:4341 (RA:DE) 
Charge Transport 

Fundamental models of electronic transport in amorphous 

semiconductors, 8:6508 (R:US) 
Chemical Composition 

Diopside glass-ceramic material for the immobilization of 
radioactive wastes, 8:4359 (RA:DE) 

Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 

Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions (13 glass samples of 
different compositions), 8:4404 (RA:US) 

Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 

Corrosion 

Effects of composition, solutions, and burial on nuclear waste 

glasses, 8:4395 (RA:US) 
Fracture Properties 

Fracture studies of brittle materials: Part II. Chemomechanical 
effects of hydrogen on soda-lime glass and silicon, 8:5694 
(R:US) 

Hydrogen Embrittlement 

Fracture studies of brittle materials: Part II. Chemomechanical 
effects of hydrogen on soda-lime glass and silicon, 8:5694 
(R:US) 

Leaching 

Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 

Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 

Examination of the MCC-1 leach test method. Part 2: 
experimental technique (13 glass samples with different 
compositions), 8:4403 (RA:US) 

Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions (13 glass samples of 
different compositions), 8:4404 (RA:US) 

Leaching of solidified highly radioactive decay products: 
overview (In German), 8:4350 (RA:DE:GE) 

Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 

Model for leaching of SRP waste glass, 8:4405 (RA:US) 

Melting 

Vitrification of high level wastes using microwave power, 

8:4331 (RA:DE) 
Physical Radiation Effects 

Critical review of radiation effects on borosilicate glasses, 
8:4362 (RA:DE) 

Laser damage thresholds at short wavelengths, 8:5711 (J:US) 

Polishing 
High-speed polishing of glass lenses, 8:5826 (R:US) 
Solubility 

Aluminosilicate saturation as a solubility control in leaching of 

nuclear waste-form materials, 8:4396 (RA:US) 
Waste-Rock Interactions 

Waste glass - seabed interactions: observations of the Soret 

effect, 8:4410 (RA:US) 
GLOVEBOXES 
Ventilation Systems 

Field evaluation of prototype electrofibrous filters, 8:5821 

(R:US) 
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GLUCOPROTEINS 


Synthesis, intracellular and renewal of glycoproteins 
in Langerhans islet cells of the rat, 8:6205 (RA:BR:In 
Portuguese) 


Glycoprotein secretion in the glandular duct of the male mouse 
submandibular gland, 8:6204 (RA:BR) 
GLUCOSE 
Aerobic Digestion 
Fundamentals of microbiological energy conversion, 8:5544 
(RA:DE:In German) 


1-""C-D-glucose and related compounds, 8:5791 (P:US) 
GLUONS 
Bound State 
New higher-statistics study of 7~ p — phi phi n and evidence 
for glueballs, 8:6368 (R:US) 


Electroproduction of large-transverse-momentum gluon jets, 
8:6396 (R:US) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Permeability 
Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 
GOLD 
Atom Transport 
Diffusion of Au into Sn thin films studied by the attenuated 
total reflection method, 8:5644 (J:US) 
GOLD ISOTOPES 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
GOLDBERGER-TREIMAN RELATION 
aNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
Evaluation 
Government behavior in an oil crisis: an analysis of the Rand 
energy-emergency simulation, 8:4155 (R:US) 
GRANITES 
Gas Analysis 
Stress induced release of Rn?” and CH, to percolating water 
in granitic rock, 8:4964 (RA:US) 
Permeability 
SiOz precipitation accompanying fluid flow through granite 
held in a temperature gradient, 8:4796 (RA:US) 
Stress induced release of Rn”? and CH, to percolating water 
in granitic rock, 8:4964 (RA:US) 
Porosity 
Stress induced release of Rn?*? and CH, to percolating water 
in granitic rock, 8:4964 (RA:US) 
GRANULAR MATERIALS 
Particle Size 
Experimental studies on a fluidized-bed granulator, 8:6358 
(R:US) 


Chemical 
Use of Auger spectroscopy for investigating the state diagram 
of an iron-carbon-cerium system (In German), 8:5732 
(TG:DE:GE) 
Corrosion 
Automated-process gas-chromatograph system for use in 
accelerated corrosion testing of HTGR core-support posts, 
8:5078 (R:US) 
Gasification 
Gasification of HTGR-fuel-element-graphite as head-end 
process, 8:4254 (R:DE:In German) 
GRAPHITE MODERATED REACTORS 
See also HTGR TYPE REACTORS 


Fuel Elements 

Natural-uranium metallic fuel elements fabrication and 

operating experience, 8:5077 (R:EG) 
GRASS 
Plant Growth 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part I. Eight plant species and their response 
to Omega 9 oil-shale retort water (Wildrye; 
alkali sacaton; sandreed; pointvetch), 8:4218 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part II. Five grass plant species and their 
response to five produced retort waters: oil shale, tar sands, 
and underground coal gasification (Wildrye; wheatgrass; 
alkali sacaton; alkaligrass), 8:4219 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part III. Three grass species and their 
response to Omega 9 and to five produced retort waters: oil 
shale, tar sands and underground coal gasification (Basin 
wildrye; western wheatgrass; alkali sacaton), 8:4220 (R:US) 

GRAVIMELT PROCESS 
Bench-Scale Experiments 
Gravimelt process development. Quarterly technical progress 
report, 8:4075 (R:US) 

GREAT BRITAIN 

See UNITED KINGDOM 
GREECE 

Nuclear Physics 
Scientific activities 1980, 8:6420 (R:GR) 

GREEN OIL 

See SHALE OIL FRACTIONS 
GREENHOUSE EFFECT 

Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 14. Research 
needed to determine the present carbon balance of northern 
ecosystems and the potential effect of carbon-dioxide- 
induced climate change, 8:6032 (R:US) 

Research Programs 

Environmental and societal consequences of a possible CO2- 
induced climate change. Volume II, Part 11. Effects of 
climate change on animal agriculture, 8:6255 (R:US) 

GREENHOUSES 
Bibliographies 

Energy conservation in greenhouses, 1979-February 1982. 

Quick bibliography series, 8:5482 (R:US) 


Waste-heat greenhouse research project, 8:5586 (R:US) 
Energy Conservation 
Energy conservation in greenhouses, 1979-February 1982. 
Quick bibliography series, 8:5482 (R:US) 
Geothermal Space Heating 
Greenhouse heating with low temperature geothermal water, 
8:4958 (J:US) 
Waste Heat Utilization 
Waste-heat greenhouse research project, 8:5586 (R:US) 
GREENLAND 
Energy Source Development 
Report of the Joint Committee for mineral resources in 
Greenland in the period 1 July 1980 - 30 June 1981, 8:5310 
(R:DK:In Danish) 
Hydroelectric Power Plants 
Hydro power - systems in vicinity of towns. Report of 
investigatons 1980-81, 8:4565 (R:DK:In Danish) 
List of reports, etc. on hydroelectric power investigations in 
Greenland as of June 30, 1982, 8:4570 (R:DK:In Danish) 
Mineral Resources 
Report of the Joint Committee for mineral resources in 
Greenland in the period 1 July 1980 - 30 June 1981, 8:5310 
(R:DK:In Danish) 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND SOURCE HEAT PUMPS 
Registration of the moisture in soil by measuring the electric 
capacitance, 8:5462 (R:SE:In Swedish) 
Design 
Earth as a source of heat, 8:5502 (TG:GB) 





Operation 
County grammar school in Soenderborg. Earth heat system. 
Report 3. Operation measurements July 1980 - July 1981 
(Denmark), 8:5485 (R:DK:In Danish) 


Horizontal earth heat system above and under the ground 
water level. The geological conditions at Orsa, 8:5463 
(R:SE:In Swedish) 

GROUND SUBSIDENCE 
F 

Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979, 
8:3925 (R:US) 

Measuring Instruments 

Design and demonstration of subsidence monitoring systems. 

Final report, 8:4055 (R:US) 
Monitoring 

Design and demonstration of subsidence monitoring systems. 

Final report, 8:4055 (R:US) 
GROUND WATER 
Acidification 

Susceptibility to acidification of ground water in different parts 

of Sweden, 8:4041 (R:SE:In Swedish) 
Chemical Analysis 

LLNL underground-coal-gasification project. Quarterly 
progress report, April-June 1982, 8:3973 (R:US) 

Water quality at the LETC TS-1S tar-sand steamflood site. 
Final report, 8:4221 (R:US) 

Chemical Composition 

Characterization of Climax granite ground water, 8:6279 
(R:US) 

Review of recent PNL research activities related to glass 
leaching mechanisms, 8:4399 (RA:US) 

Diffusion 

Computer code to calculate dispersion and effective porosity in 

stratified, porous media, 8:6287 (R:DE:In German) 
Electric Conductivity 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Flow Models 

Unsaturated flow modeling of a retorted oil-shale pile (Water 
movement through spent shale piles; UNSAT1D model), 
8:4222 (R:US) 

Geochemical Surveys 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Geochemistry 
Hydrologic studies within the Pasco Basin, 8:4425 (R:US) 
Mapping 

Temperature measurement of the land-surface. Measuring 
methods and their application for the survey of subsoil 
water, 8:6079 (R:SE:In Swedish) 

PH Value 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Radionuclide Migration 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 

Repository systems interactions, 8:4407 (RA:US) 
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Rock-Fluid Interactions 
Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 
Development of waste packages for tuff, 8:4458 (R:US) 
Laboratory analog experiment, 8:4409 (RA:US) 


Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Temperature Measurement 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Water Pollution 

Water quality at the LETC TS-1S tar-sand steamflood site. 

Final report, 8:4221 (R:US) 
Water Quality 
Resource impact evaluation of in-situ uranium groundwater 
restoration, 8:4497 (R:US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GULF COAST 
Geopressured Systems 

Microseismicity associated with development of Gulf Coast 
geopressured-geothermal energy wells: two studies, Pleasant 
Bayou No. 2 and Dow L.R. Sweezy No. 1, 8:4842 (J:US) 

GULF OF MEXICO 
Coastal Regions 

Gulf coast ecological inventory: user’s guide and information 

base, 8:4160 (R:US) 
GYROCONS 
Performance 

Gyrocon radio-frequency generator for FY-80 and FY-81, 

8:5865 (R:US) 


HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS 
Particle Production 
Quark model for forward and central hadron-nucleus 
collisions, 8:6400 (J:US) 
Quark Model 
Quark model for forward and central hadron-nucleus 
collisions, 8:6400 (J:US) 


Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Solvent Extraction 

Hf and Eu extraction from some mineral acids using 
tetraphenyl ester of imido-bis-phosphoric acid in benzene, 
8:5722 (RA:CS:In Czech) 
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HAFNIUM 178 TARGET 
Neutron Reactions 
/sup 178,179,180/Hf and '°Ta(n,y) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
HAFNIUM 179 TARGET 
Neutron Reactions . 
/sup 178,179,180/Hf and *®°Ta(n,7) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
HAFNIUM 180 
Levels 
/sup 178,179,180/Hf and '*°Ta(n,7) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
HAFNIUM 180 TARGET 
Neutron Reactions 
/sup 178,179,180/Hf and '*°Ta(n,7) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
HAFNIUM 181 
Differential PAC 
Hafnium-implanted nickel studied with TDPAC and 
RBS/channeling before and after laser-surface melting and 
thermal annealing, 8:5640 (R:US) 
HAFNIUM NITRIDES 
Optical Properties 
Optical properties of transparent heat-mirrors based on thin 
films of TiN, ZrN and HfN, 8:4735 (R:SE) 
HALIDES 
See also CHLORIDES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
HALL GENERATORS 


See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
In-situ stress measurement at a candidate repository horizon 


(Umtanum flow), 8:4431 (R:US) 
Deer 

Analysis of radionuclide concentrations and movement patterns 

of Hanford-site mule deer, 8:6097 (R:US) 
Hydrology 

Hydrologic studies within the Pasco Basin, 8:4425 (R:US) 

Hydrologic modeling of the Columbia Plateau basalts, 8:4415 
(R:US) 

Radioactive Waste Disposal 

216-S-1 and S-2 mixed-fission-product crib-characterization 
study, 8:4437 (R:US) 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Hydrologic studies within the Pasco Basin, 8:4425 (R:US) 

Hydrologic modeling of the Columbia Plateau basalts, 8:4415 
(R:US) 

Site-screening process on the Hanford Site: a summary report, 
8:4419 (R:US) 

Summary of Near-Surface Test Facility results and their 
application to repository design, 8:4430 (R:US) 

Transuranic advanced disposal systems: preliminary **°Pu 
waste-disposal criteria for Hanford, 8:4416 (R:US) 

Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 

HAPO 
(Hanford Atomic Products Operation.) 
Radioactive Waste Processing 

Long-Term High-Level Defense-Waste technology. Progress 
report, April-June 1982, 8:4438 (R:US) 

US experience with acid digestion of combustible transuranic 
wastes, 8:4307 (R:US) 

Radioactive Waste Storage 
Status of tank-assessment studies for continued in-tank storage 
of Hanford Defense waste, 8:4436 (R:US) 
HARD COAL 
See BLACK COAL 
HARVESTING 
Environmental Impacts 

Prospective significance of temperate zone carbon pool 

transients, 1980-2010, 8:4600 (RA:US) 


HASTELLOY C 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 
HAWAII 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Self-Potential Surveys 
Self-potential observations on Maui, Hawaii, 8:4814 (J:US) 
HAZARDOUS MATERIALS 
Waste Disposal 
Engineering evaluation of projected solid-waste disposal 
practices. Final report, 8:6085 (R:US) 
Waste Management 
Hazardous waste and materials management plan: a case study, 
8:4157 (R:US) 
HAZARDOUS MATERIALS SPILLS 
See also OIL SPILLS 
Decontamination 
Utility PCB spill cleanup practices panel discussion, 8:6088 
(RA:US) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
H-COAL PROCESS 


H-COAL PDU tests on Wyodak coal. Final report (Run 10), 
8:3964 (R:US) 
Industrial Medicine 
H-Coal Pilot Plant. Industrial-hygiene personal sampling 
survey during two coal operating periods at the H-Coal Pilot 
Plant. Revised E and H-1, 8:4096 (R:US) 
Personnel Monitoring 
H-Coal Pilot Plant. Industrial-hygiene personal sampling 
survey during two coal operating periods at the H-Coal Pilot 
Plant. Revised E and H-1, 8:4096 (R:US) 
Process Development Units 
H-COAL PDU tests on Wyodak coal. Final report (Run 10), 
8:3964 (R:US) 
H-COAL PDU tests on Kentucky No. 11 coal. Final report 
(Run 9), 8:3965 (R:US) 
Residues 
Gasification of residual materials from coal liquefaction: Type 
II preliminary pilot-plant evaluation of molten H-Coal 
liquefaction residue, 8:3919 (R:US) 
Simulation 
Cold-flow-model study of reactor fluid dynamics, Task III 
(Fluidization and elutriation of spent extrudate catalyst), 
8:3920 (R:US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
(Bis(2-ethylhexyl) phosphate.) 
Surface Tension 
Interfacial chemistry in solvent-extraction systems. Progress 
report, March 1, 1982-February 28, 1983, 8:5715 (R:US) 
HDR REACTOR 
Seismic Effects 
Soil-structure interaction analysis of a 5-kg HDR explosive 
test, 8:5232 (R:US) 
Ultrasonic Testing 
Acoustic holography. Laboratory and practical technical 
studies, 8:5175 (R:DE:GE) 
HE-3 COUNTERS 
Spatial Resolution 
High-position resolution and accuracy in *He two-dimensional 
thermal-neutron detectors, 8:5970 (R:US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH SERVICES 
Recommendations 
Future agendas of aging organization: Area Agency on Aging 
Network, 8:5381 (BA:US) 





HEAT DISTRIBUTION SYSTEMS 
Refuse-Fueled Boilers 


HEAT DISTRIBUTION SYSTEMS 
Refuse-Fueled Boilers 
Heating plan 3 (Solid waste combustion plant supplying heat to 
Herlev and Ballerup, Denmark), 8:5582 (R:DK:In Danish) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 


Data Analysis 
Analysis of field-performance data on shell-and-tube heat 
exchangers in geothermal serivce, 8:4880 (R:US) 
Fabrication 

Development and test evaluation of duplex steam reformer 

tube, 8:5129 (RA:XA) 
Field Tests 

Supercritical heat-exchange field test: field-performance data 
on shell-and-tube heat exchangers in geothermal service, 
8:4879 (R:US) 

Performance Testing 

Analysis of field-performance data on shell-and-tube heat 
exchangers in geothermal serivce, 8:4880 (R:US) 

Design, construction and operation experience of the He-He 
intermediate heat exchanger, 8:5121 (RA:XA) 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Results from integral tests of single reformer tubes under 
simulated nuclear reactor conditions, 8:5127 (RA:XA) 

Specifications 

Design, construction and operation experience of the He-He 
intermediate heat exchanger, 8:5121 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Helium-heated steam reformer, 8:5123 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

HEAT FLOW 
Data Acquisition 

Collection, reduction and analysis of heat flow and geothermal 

gradient exploration data, 8:4821 (J:US) 
Regional Analysis 

Usefulness of heat flow data in regional assessment of low 
temperature geothermal resources with special reference to 
Nebraska, 8:4809 (J:US) 

HEAT MIRRORS 
Light Transmission 

Optimization of metal-based multi-layers for transparent heat- 

mirrors, 8:4732 (R:SE) 
Optical Properties 

Optical properties of transparent heat-mirrors based on thin 

films of TiN, ZrN and HfN, 8:4735 (R:SE) 
Optimization 

Optimization of metal-based multi-layers for transparent heat- 

mirrors, 8:4732 (R:SE) 
HEAT PIPES 
Materials Testing 

Development of testing methods for preinsulated district 
heating pipes. Energy research program of the Danish 
Ministry of Energy. District heating 1, 8:5632 (R:DK:In 
Danish) 

Quality Control 

Development of testing methods for preinsulated district 
heating pipes. Energy research program of the Danish 
Ministry of Energy. District heating 1, 8:5632 (R:DK:In 
Danish) 

HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Absorption Refrigeration Cycle 

Adiabatic absorption and desorption for improvement of 

temperature-boosting absorption heat pumps, 8:5489 (R:US) 
Adiabatic Processes 

Adiabatic absorption and desorption for improvement of 

temperature-boosting absorption heat pumps, 8:5489 (R:US) 
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Investigation and development of a lubricated reciprocating 
compressor for a heat pump with condensation temperature 
of 120°C, 8:5827 (TG:GB) 

Computer Codes 

Program listing for heat-pump seasonal-performance model 

(SPM) (CNHSPM), 8:5495 (R:US) 
Computerized Simulation 

User’s manual for heat-pump seasonal-performance model 

(SPM) with selected parametric examples, 8:5493 (R:US) 
Performance 

User’s manual for heat-pump seasonal-performance model 

(SPM) with selected parametric examples, 8:5493 (R:US) 
Rankine Cycle 

Process steam generation from moderate temperature 
geothermal resources utilizing Rankine-powered heat 
pumping, 8:4941 (J:US) 

Uses 

Application of heat pumps in high-capacity distillation 
columns, 8:5539 (TG:GB) 

Heat pumps in combined power and heat systems. Energy 
reserch program of the Danish Ministry of Energy. District 
heating 13. Partial report, 8:5584 (R:DK:In Danish) 

HEAT RECOVERY EQUIPMENT 
Brayton Cycle 

Thermal analysis and air leakage evaluation of a typical 
container-glass furnace regenerator with a Brayton cycle 
heat recovery system, 8:5533 (R:US) 

HEAT RESISTING ALLOYS 
Creep 

Characteristics of irradiation creep in the first wall of a fusion 

reactor, 8:5662 (J:NL) 
Physical Radiation Effects 

Characteristics of irradiation creep in the first wall of a fusion 

reactor, 8:5662 (J:NL) 
HEAT SINKS 
Heat Transfer 

Comparison between field data and ultimate heat-sink cooling- 

pond and spray-pond models, 8:5047 (R:US) 
Temperature Gradients 

Comparison between field data and ultimate heat-sink cooling- 

pond and spray-pond models, 8:5047 (R:US) 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 


Coefficient of Performance 
Solar air heaters and ground heat storage, 8:4727 (R:DK:In 
Danish) 
Stratification 
Energy gain by improved thermal stratification in a heat sink 
for small solar collectors. Theoretical investigation, 8:4729 
(R:SE:In Swedish) 
HEAT TRANSFER FLUIDS 
Field Tests 
Supercritical heat-exchange field test: field-performance data 
on shell-and-tube heat exchangers in geothermal service, 
8:4879 (R:US) 
HEATING SYSTEMS 
See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 
Energy Expenses 
Minority elderly energy consumer, 8:5302 (BA:US) 
Ground Source Heat Pumps 
Horizontal earth heat system above and under the ground 
water level. The geological conditions at Orsa, 8:5463 
(R:SE:In Swedish) 
Peat . 
Competitiveness of indigenous solid fuels in regional and local 
heating in Finland, 8:5474 (R:FI:In Finnish) 
Wood Fuels 
Competitiveness of indigenous solid fuels in regional and local 
heating in Finland, 8:5474 (R:FI:In Finnish) 
HEAVY ION ACCELERATORS 
See also UNILAC 
MEQALAC: (multiple electrostatic quadrupole linac): a new 
approach to low beta rf acceleration, 8:6567 (R:US) 
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Cavity Resonators 
Construction of an afterstripping section of the Hii: type 
structure for heavy ion linac, 8:5883 (RA:SU:In Russian) 
Cyclotrons 
Heavy ion acceleration up to the energy of 1-2 GeV/nucleon 
in a ring cyclotron, 8:5882 (RA:SU:In Russian) 
Isochronous Cyclotrons 
U-400 isochronous cyclotron and prospects of development of 
heavy ion accelerators of the JINR Laboratory of nuclear 
reactions, 8:5879 (RA:SU:In Russian) 
JINR Cyclotrons 
Present state of construction of U-400 isochronous heavy-ion 
cyclotron in Dubna, 8:5932 (RA:PL:In Russian) 


U-400 isochronous cyclotron and prospects of development of 
heavy ion accelerators of the JINR Laboratory of nuclear 
reactions, 8:5879 (RA:SU:In Russian) 

Specifications 

Heavy ion acceleration up to the energy of 1-2 GeV/nucleon 

in a ring cyclotron, 8:5882 (RA:SU:In Russian) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 56 REACTIONS 
NICKEL 60 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
SILICON 28 REACTIONS 


Charge Exchange 
Pion interactions at medium energies. Progress report, 
December 1, 1981-November 30, 1982, 8:6372 (R:US) 
Recoils 
Electrostatic mirror for heavy recoil ions, 8:5931 (R:DE:In 
German) 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI 
Collective Excitations 
Current analysis for rotating and vibrating heavy nuclei, 8:6485 
(R:US) 
Rotational States 
Current analysis for rotating and vibrating heavy nuclei, 8:6485 


Current analysis for rotating and vibrating heavy nuclei, 8:6485 
(R:US) 
HEAVY WATER 
Production 
Feed cycles for the industrial production of heavy water 
through multiphoton dissociation of fluoroform, 8:4534 
(R:US) 
Reviews 
Gilbert N. Lewis and the beginnings of isotope chemistry, 
8:5788 (R:US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 


See also K REACTOR 
P REACTOR 


Fuel Elements 
Natural-uranium metallic fuel elements fabrication and 
operating experience, 8:5077 (R:EG) 
Thorium Cycle 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 
HEBER GEOTHERMAL FIELD 
Mathematical Models 
Probabilistic cost model with an application to a geothermal 
reservoir at Heber, California, 8:4854 (J:US) 
Resource Development 
Probabilistic cost model with an application to a geothermal 
reservoir at Heber, California, 8:4854 (J:US) 
HECTORITE 
See MONTMORILLONITE 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 


HGI2 SEMICONDUCTOR DETECTORS 
Surface Tension 


HELICAL ROTARY SCREW EXPANDER 
Performance Testing 
Test of a total flow helical rotor screw expander at Cerro 
Prieto, Mexico, 8:4892 (J:US) 
HELIOSTATS 
Codes 
10-MWe solar-thermal central-receiver pilot plant, solar 
facilities design i collector-field optimization 


integration: 
report (RADL item 2-25), 8:4694 (R:US) 


10-MWe solar-thermal central-receiver pilot plant, solar 
facilities design integration: collector-field optimization 
report (RADL item 2-25), 8:4694 (R:US) 

HELIUM 
Atom-Atom Collisions 

Mound activities in chemical and physical research: January- 

June 1982, 8:5743 (R:US) 
Atom-Molecule Collisions 

Rates of collision-induced electronic relaxation of single 
rotational levels of SO2 (A *Az): mechanism by 
collision complex formation, 8:6342 (J:US) 

Mass Spectroscopy 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Radiometric Surveys 
Emanometric studies, 8:4230 (RA:US) 
Thermal Diffusion 

Mound activities in chemical and physical research: January- 

June 1982, 8:5743 (R:US) 
HELIUM 3 
Binding Energy 

Computational methods for the nuclear and neutron-matter 

problems. Progress report, 8:6481 (R:US) 
HELIUM 3 REACTIONS 

Beta-delayed proton decay of an odd-odd T/sub z/ = -2 

isotope, 7*Al, 8:6438 (J:US) 
HELIUM 3 TARGET 
Proton Reactions 

Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 

HELIUM 4 
Binding Energy 

Computational methods for the nuclear and neutron-matter 

problems. Progress report, 8:6481 (R:US) 
Levels 


Shell-model description of the charge form factor and the first 
excited state in *He, 8:6425 (J:US) 
Isotope Ratio 
Corrections to primordial nucleosynthesis, 8:6319 (R:US) 
Nuclear Radii 
Shell-model description of the charge form factor and the first 
excited state in ‘He, 8:6425 (J:US) 
Nucleosynthesis 
Corrections to primordial nucleosynthesis, 8:6319 (R:US) 
Thermal Diffusion 
Thermal diffusion in equimolar *He-”Ne gaseous mixtures, 
8:5744 (R:US) 
HEPTANE 
Radiolysis 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
HEXANE 
Surface Tension 
Interfacial chemistry in solvent-extraction systems. Progress 
report, March 1, 1982-February 28, 1983, 8:5715 (R:US) 
HGI2 SEMICONDUCTOR DETECTORS 
Influence of temperature upon dislocation mobility and elastic 
limit of single crystal Hgle, 8:5982 (R:US) 





HIGH BTU GAS 
Charge Transport 


Charge Transport 
Gamma-ray spectrometry with solid-state detectors by current 
pulse-height analysis, 8:5981 (R:US) 
F 
Larger volumes of Hglz used as portable gamma-ray counters, 
8:5979 (R:US) 
Mercuric iodine imaging detectors, 8:5978 (R:US) 
Performance 
Larger volumes of Hglz used as portable gamma-ray counters, 
8:5979 (R:US) 
Pulse Analyzers 
Gamma-ray spectrometry with solid-state detectors by current 
pulse-height analysis, 8:5981 (R:US) 
Spatial Resolution 
Mercuric iodine imaging detectors, 8:5978 (R:US) 
HIGH BTU GAS 
Pricing Regulations 
Some regulatory aspects of synthetic gas development projects, 
8:4094 (BA:US) 
HIGH ENERGY PHYSICS 


Problems of high-energy physics and development of 
accelerators, 8:6370 (RA:SU:In Russian) 


Research program in elementary-particle theory. Progress 

report, 8:6410 (R:US) 
Data Processing 

Statistical analysis of experimental data gathered at ADONE, 

8:6379 (R:IT:IT) 
Field Theories 

Research program in elementary-particle theory. Progress 

report, 8:6410 (R:US) 
Liquid Scintillation Detectors 
Study of nucleon decay and related high energy physics. 
Progress report, 8:5977 (R:US) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-HEAD HYDROELECTRIC POWER PLANTS 
Intake Structures 

Waterway and specific problems of high-head schemes, 8:4576 

(RA:DE) 
Penstocks 

Waterway and specific problems of high-head schemes, 8:4576 
(RA:DE) 

HIGH-LEVEL RADIOACTIVE WASTES 
Dissolution 

Role of oxidation potential, Eh, in the dissolution of nuclear 

waste materials, 8:4412 (RA:US) 
Forecasting 

Spent fuel and radioactive-waste inventories, projections, and 

characteristics, 8:4298 (R:US) 
Inventories 

Spent fuel and radioactive-waste inventories, projections, and 

characteristics, 8:4298 (R:US) 
Land Transport 

Southeastern Utah nuclear-waste-transportation study, 8:4281 

(R:US) 
Leaching 

Diffusion of leached constituents in backfill barriers, 8:4408 
(RA:US) 

Dissolution mechanisms in high-level nuclear waste 
consolidation forms, 8:4398 (RA:US) 

HLW leaching mechanisms program. Semiannual status report, 
May 1982 (Numerical model, PROTOCOL, for dissolution 
reactions of nuclear waste forms in water), 8:4400 (RA:US) 

Materials Characterization Center workshop on leaching 
mechanisms of nuclear waste forms, May 19-21, 1982, 
Gaithersburg, Maryland. Summary report, 8:4394 (R:US) 

Maritime Transport 

Subseabed nuclear waste disposal: conceptual ship description, 

8:4287 (RA:US) 
Packaging 

Waste package conceptual designs for a repository located in 

basalt, 8:4428 (R:US) 
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Rail Transport 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
Redox Potential 
Role of oxidation potential, Eh, in the dissolution of nuclear 
waste materials, 8:4412 (RA:US) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HITACHI TRAINING REACTOR 
See HTR REACTOR 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 150 
Energy Levels 
Decay of °Er, 8:6462 (J:US) 
HOLMIUM 165 TARGET 
Muon Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
Neutron Reactions 
Radiative capture of fast neutrons by ‘Ho and *°*U, 8:6468 
(G:NL) 
Pion Minus Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
HOLMIUM ALLOYS 
Magnetic Properties 
Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 
Neutron Diffraction 
Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 
HOLOGRAPHY 
Acoustic holography. Laboratory and practical technical 
studies, 8:5175 (R:DE:GE) 
Some applications of holography at the Idaho National 
Engineering Laboratory (PWR;BWR), 8:5191 (R:US) 
HOPPERS 
Valves 
Fabri-Valve Knife Gate Valve: METC SOA Test Valve No. 
A-11 and Test Valve No. A-11R - Lockhopper Valve testing 
and development project. Summary test report, 8:3942 
(R:US) 
HOSES 
Performance Testing 
Solar-collector silicone hose life test, 8:4728 (R:US) 
HOSPITALS 
Geothermal Space Heating 
Variable frequency drive (VFD) application and benefits for 
geothermal production at Marlin, Texas, 8:4940 (J:US) 
Geothermal Water Heating 
Variable frequency drive (VFD) application and benefits for 
geothermal production at Marlin, Texas, 8:4940 (J:US) 
HOT CELLS 
Retrofitting 
Los Alamos Hot-Cell-Facility modifications for examining 
FFTF fuel pins, 8:5815 (R:US) 
HOT GAS CLEANUP 
Feasibility Studies 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 
Filters 
Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, December 1, 1981- 
February 28, 1982, 8:4999 (R:US) 
Performance Testing 
Design and development of a high-velocity wedge separator 
for particle removal in coal-gasification plants. Quarterly 
report, July 1-September 30, 1982, 8:3938 (R:US) 
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Research Programs 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, December 1, 1981- 
February 28, 1982, 8:4999 (R:US) 

Test and evaluation of hot-gas cleanup devices, Phase I and II 
(Task 1). Technical progress report, September 1, 1981 - 
November 30, 1981, 8:4998 (R:US) 

HOT PRESSING 

New hot-pressing capability for Mound ceramics, 8:5680 

(R:US) 
HOT SPRINGS 
Geochemistry 

Hydrology and geochemistry of thermal springs of the 

appalachians, 8:4771 (R:US) 
Hydrology 
Hydrology and geochemistry of thermal springs of the 
appalachians, 8:4771 (R:US) 

HOT WATER 

Energy Consumption 

Domestic hot water consumption, 8:5471 (R:DK:In Danish) 
HOT WATER HEATERS 
See WATER HEATERS 

HOT-DRY-ROCK SYSTEMS 

Geothermal Wells 

Drilling of hot-dry-rock geothermal-energy extraction well 

EE-3, 8:4913 (R:US) 
HOUSES 
Air Source Heat Pumps 
Performance of air-air residential heat pumps, 8:5487 (R:NZ) 
Attached Greenhouses 

Ordinance No. 732. An Ordinance creating municipal code 
sections 11-7-1 through 11-7-9 by establishing the rights of 
solar access as a property right, providing for a process to 
obtain the necessary permits and a process to record said 
permits for all properties within the corporate limits of the 
City of Lander, Wyoming, 8:4601 (R:US) 

Cooling 
Energy crisis intervention program, 8:5377 (BA:US) 
Double Envelope Buildings 

Ordinance No. 732. An Ordinance creating municipal code 
sections 11-7-1 through 11-7-9 by establishing the rights of 
solar access as a property right, providing for a process to 
obtain the necessary permits and a process to record said 
permits for all properties within the corporate limits of the 
City of Lander, Wyoming, 8:4601 (R:US) 

Energy Consumption 

Influence of building mass on energy consumption, 8:5497 

(R:FI:In Finnish) 
Heat Losses 
Heat losses from an unoccupied house. Technical report, 
8:5491 (R:US) 
Heating 
Energy crisis intervention program, 8:5377 (BA:US) 
Photovoltaic Power Supplies 

Establishment and operation of the Southwest Residential 
Experiment Station, 8:4675 (R:US) 

Safety inspection guidelines for photovoltaic residences: a 
subcontract report, 8:4685 (R:US) 

Trisolar final report: design and fabrication of a prototype 
system for photovoltaic residences in the southwestern 
United States, 8:4676 (R:US) 

Solar Heating 
Regulatory options for solar incentives offered by public 
utilities, 8:5430 (J:GB) 
Solar Heating Systems 
Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 
Solar Space Heating 

Prototype solar houses. A study for the scientific aim and the 
possibilities of a research- and development-project, 8:4704 
(R:DE:In German) 

Solar Water Heating 

Prototype solar houses. A study for the scientific aim and the 
possibilities of a research- and development-project, 8:4704 
(R:DE:In German) 

Wood Burning Furnaces 

North Georgia Wood-Heater Demonstration project: 1979-80 

data-monitoring-analysis report, 8:5499 (R:US) 


HTGR TYPE REACTORS 


See also THTR-300 REACTOR 
Coal Gasification Plants 

Basic lay-out, arrangement and design criteria of heat 
components of the “nuclear coal gasification prototype plant 
(PNP)”, 8:5117 (RA:XA) 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 

Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 

Coal Liquefaction Plants 
Design and application for a high-temperature nuclear heat 
source, 8:5116 (RA:XA) 
Feasibility Studies 
Core design for nuclear process heat reactor, 8:5115 (RA:XA) 
Heat Exchangers 

Design, construction and operation experience of the He-He 
intermediate heat exchanger, 8:5121 (RA:XA) 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

Results from integral tests of single reformer tubes under 
simulated nuclear reactor conditions, 8:5127 (RA:XA) 

Reactor Cores 

Automated-process gas-c h system for use in 
accelerated corrosion testing of HTGR core-support posts, 
8:5078 (R:US) 

Core design for nuclear process heat reactor, 8:5115 (RA:KA) 

Reactor Lattices 

Development of a calculational method for the determination 
of effective plutonium cross sections in low enriched 
HTGR-lattices and check against the experiment CESAR-II, 
8:5135 (R:DE:In German) 

Reactor 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Operating reactors licensing actions summary, 8:5102 (R:US) 

Operating reactors licensing actions ‘summary, 8:5103 (R:US) 

Reactor Materials 

HTGER structural-materials efforts in the US, 8:5114 (R:US) 

Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 

Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 

Reactor Operation 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Licensed operating reactors. Status summary report, data as of 
April 30, 1982, 8:5046 (R:US) 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Reactor Safety 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1982, 8:5215 (R:US) 

Risk Assessment 

Safety study for HTR conceptual designs under German siting 

conditions, 8:5205 (R:DE:In German) 





Secondary Coolant Circuits 
Construction and performance tests of a secondary hydrogen 
gas cooling system, 8:5126 (RA:XA) 


Design and application for a high-temperature nuclear heat 
source, 8:5116 (RA:XA) 
Spent Fuel Elements 
Gasification of HTGR-fuel-element-graphite as head-end 
process, 8:4254 (R:DE:In German) 
Steam Generators 
Design of steam generators for process heat plants: 
Requirements, design concepts, status and further 
development, 8:5125 (RA:XA) 
Thorium Cycle 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 
Uses 
Potential applications of helium-cooled high-temperature 
reactors to process heat use, 8:5079 (J:US) 
HTR REACTOR 
Spent Fuel Elements 
Development of a dry-mechanical graphite separation process 
and elimination of the separated carbon for the reprocessing 
of spherical HTR fuel elements, 8:4255 (R:DE:In German) 
CELLS 


See ANIMAL CELLS 
HUMAN FACTORS 

NRC human-reliability research program at Sandia National 
Laboratories, 8:5244 (R:US) 

Session 6: quantification of human error in LP/HC risk 
analysis. An overview of human-reliability analysis, 8:5242 
(R:US) 

HUMAN FACTORS ENGINEERING 

Empirical examination. of evaluation methods for computer 
generated displays: psychophysics, 8:5157 (R:US) 

Model of human decision making in complex systems and its 
use for design of system control strategies, 8:5158 (R:DK) 

Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 

Test of job performance aids for power plants. Final report, 
8:5154 (R:US) 

HUMAN POPULATIONS 
See also RURAL POPULATIONS 
Disease Incidence 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume I. Introduction to the SPAHR demographic model 
for health risk, 8:6231 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume II. SPAHR introductory guide, 8:6232 (R:US) 

Projection models for health effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume IV. SPAHR user's guide, 8:6234 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume III. SPAHR interactive package guide, 8:6233 
(R:US) 

Genetics 

Mature people in a mature society, 8:5298 (BA:US) 
Life Cycle 

Mature people in a mature society, 8:5298 (BA:US) 
Mortality 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume V. SPAHR programmer's guide, 8:6235 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume I. Introduction to the SPAHR demographic model 
for health risk, 8:6231 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume II. SPAHR introductory guide, 8:6232 (R:US) 

Projection models for health effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume IV. SPAHR user's guide, 8:6234 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
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Volume III. SPAHR interactive package guide, 8:6233 
(R:US) 
Radiation Doses 

Environmental monitoring of the C.S.N. Casaccia. Annual 
report for 1979, 8:6065 (R:IT:IT) 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) : 

Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1980, 8:6073 (R:US) 

Radiological impact assessment, Browns Ferry Nuclear Plant, 
January-June 1982, 8:6072 (R:US) 

HVAC SYSTEMS 
Electric Cables 
Electrical-breakdown characteristics and testing of high- 
voltage XLPE- and EPR-insulated cables, 8:5023 (R:US) 
Equipment Protection Devices 
Spark-gap device for precise switching (Patent), 8:5031 (P:US) 
HVDC SYSTEMS 
Control Systems 
HVDC system control for damping of subsynthronous 
oscillations. Final report, 8:5030 (R:US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Energy Consumption 
System study of electric automobile, 8:5602 (R:DK:In Danish) 
Performance 
System study of electric automobile, 8:5602 (R:DK:In Danish) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC TRANSPORT 
Test Facilities 

Hydrotransport plugging study. FY 1980-1981 progress report, 

8:5847 (R:US) 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 


General description and applications of small hydro turbines, 
8:4577 (RA:DE) 
HYDRIDES 
Hydrolysis 
Mound activities in chemical and physicai research: January- 
June 1982, 8:5743 (R:US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
Air Pollution Control 
Emissions of diesel-fuelled passenger cars, 8:5606 (R:DE:In 
German) 
Chemical Radiation Effects 
Discussion on electron capture in alcohol - hydrocarbon 
mixtures, 8:5764 (RA:DD) 
Ecological Concentration 
Hydrocarbons of animals of the Bering Sea, 8:6114 (BA:US) 
Hydrocarbon gases in near-surface sediment of the northern 
Bering Sea, 8:6130 (BA:US) 
Organic geochemistry of surficial sediments from the eastern 
Bering Sea, 8:6129 (BA:US) 
Origin 
Hydrocarbons of animals of the Bering Sea, 8:6114 (BA:US) 
Spatial Distribution 
Organic geochemistry of surficial sediments from the eastern 
Bering Sea, 8:6129 (BA:US) 
HYDROCHLORIC ACID 
Atmospheric Chemistry 
Distribution of hydrogen chloride in the plume of incineration 
ships: development of new measurement systems, 8:6033 


Corrosion studies of titanium and iron base alloys for waste 
canister overpack applications, 8:5650 (RA:US) 
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Radiolysis 
Radical products of HCI radiolysis at 77 °K, 8:5774 (RA:DD) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER PLANTS 


See also HIGH-HEAD HYDROELECTRIC POWER PLANTS 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 


Bibliographies 
List of reports, etc. on hydroelectric power investigations in 
Greenland as of June 30, 1982, 8:4570 (R:DK:In Danish) 
Feasibility Studies 
Hydro power - systems in vicinity of towns. Report of 
investigatons 1980-81, 8:4565 (R:DK:In Danish) 
P 


Master plan for hydro power development, 8:4582 (RA:DE) 
HYDROGEN 
Adsorption 
Adsorption of oxygen, carbon monoxide, and ethylene on the 
Pt(111) surface, 8:5742 (R:DE:In German) 
Depth-concentration profile of hydrogen in niobium, 8:5646 
(J:US) 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 
Chemisorption 
Theoretical studies of chemisorption on transition-metal 
surfaces: interaction of hydrogen with titanium. Final report, 
June 1, 1977-August 31, 1982, 8:5620 (R:US) 
Combustion 
Combustion modeling in MARCH: developments and 
limitations, 8:5238 (R:US) 
Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 
Hydrogen mitigation and control program, 8:5247 (R:US) 
Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 
Combustion Control 
Pressure build-up by hydrogen combustion, 8:5173 (R:DE:In 
German) 
Compatibility 
Hydrogen compatibility of HT-9 martensitic stainless steel, 
8:5654 (J:NL) 
Cost 
Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 2. Results of the MOSE model. Test 
No. 4. Price of imported petroleum, 8:5278 (R:XE:FR) 
Diffusion 
Diffusion of hydrogen and deuterium in Zr-Al, 8:6634 (R:US) 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
Electric Conductivity 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 
Electron-Atom Collisions 
Numerical solution of the Peterkop-Rabik Temkin-Hahn model 
of electron impact ionisation, 8:6354 (J:GB) 
Numerical studies on the electron impact ionisation of 
hydrogen near threshold, 8:6353 (J:GB) 
Electronic Structure 
Fixed-node quantum Monte Carlo for molecules, 8:6349 (J:US) 
Transport 
1981 annual status report: hydrogen production, energy storage 
and transport, 8:4547 (B:XE) 
Hypernuclei 
Pion interactions at medium energies. Progress report, 
December 1, 1981-November 30, 1982, 8:6372 (R:US) 
Metallurgical Effects 
Effects of hydrogen on mechanical properties of Ticode 12, 
8:5651 (RA:US) 
Photoelectron Spectroscopy 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 
HYDROGEN 1 TARGET 
Deuteron Reactions 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Proton Reactions 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 


HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN EMBRITTLEMENT 
Metallographic studies of hydrogen-embrittled AISI Type 1018 
steel, 8:5621 (R:US) 
HYDROGEN GENERATORS 
Performance Testing 
Sulfur-tolerant fuel processors for fuel-cell power plants. Final 
report, 8:5446 (R:US) 
HYDROGEN LOGS 
See NEUTRON-NEUTRON LOGGING 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
Autothermal Reformer Processes 
Sulfur-tolerant fuel processors for fuel-cell power plants. Final 
report, 8:5446 (R:US) 
Biomimetic Processes 
Process for photosynthetically splitting water, 8:4546 (P:US) 
Coal Gasification 


EDS coal-liquefaction-process dev: Phase V. Annual 


elopment. 
report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 


New electrodes for producing electrolytic hydrogen in sulfuric 
acid. Final report, 8:4544 (R:XE:IT) 
Photochemical Reactions 
Hydrogen generation photochemically using biomass, 8:4542 
(R:US) 
Steam Reformer Processes 
Sulfur-tolerant fuel processors for fuel-cell power plants. Final 
report, 8:5446 (R:US) 
Thermochemical Processes 
1981 annual status report: hydrogen production, energy storage 
and transport, 8:4547 (B:XE) 
Producing thermochemical hydrogen with the tandem-mirror 
reactor, 8:4545 (R:US) 
Thermochemical hydrogen production based on magnetic 
fusion, 8:4532 (R:US) 
Zinc-sulfate thermoelectrochemical hydrogen cycle, 8:4543 
(R:US) 
U-Gas Process 
U-GAS process for production of hydrogen from coal, 8:4548 
(B:US) 
HYDROGEN STORAGE 


See also HYDRIDES 
TANKS 


Molecular Sieves 
Zeolite encapsulation of Hz, 8:4549 (R:US) 
HYDROGEN SULFIDES 
Air Pollution 
Regulations on hydrogen sulfide emissions from geothermal 
development at The Geysers, 8:4848 (J:US) 
Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 


Progress and problems in hydrate studies at Rice University, 

8:4197 (RA:US) 
Measuring Instruments 

Hydrogen sulfide measurement to reduce costs when 

desulfurizing, 8:4865 (J:US) 
Removal 

Catalytic removal of hydrogen sulfide from geothermal fluids, 
8:4873 (J:US) 

CNG acid-gas-removal process. Technical progress report 4 
for the period 1 August 1981-31 October 1981, 8:3939 
(R:US) 

Evaluating the Coury heat exchanger process for the removal 
of HeS gas from geothermal steam, 8:4870 (J:US) 

HS abatement for geothermal power plants focus at The 
Geysers, California, 8:4872 (J:US) 





Removal 


Steam stripping: a new process for control of H2S emissions 

from geothermal power plants, 8:4871 (J:US) 
HYDROGENATION 
Catalysts 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 

EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 

New catalysts for coal-liquid upgrading. Quarterly report, June 
1-August 31, 1982, 8:3953 (R:US) 

HYDROPEROXY RADICALS 
Chemical Reaction Kinetics 

Evaluation of the reactivities of HO2/O2.~ with compounds of 

biological interest, 8:5746 (R:US) 
Chemical Reactions 

Micelle-enhanced disproportionation of the superoxide anion, 

8:5734 (R:US) 
HYDROTHERMAL SYSTEMS 
Geologic Models 

Reservoir engineering of shallow fault-charged hydrothermal 

systems, 8:4767 (RA:US) 
Geothermal Gradients 

Model for the effect of horizontal fluid flow in a thin aquifer 

on temperature-depth profiles, 8:4783 (J:US) 
Mathematical Models 
Model for the effect of horizontal fluid flow in a thin aquifer 
on temperature-depth profiles, 8:4783 (J:US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS | 
Chemical Reactions 
Interaction of hydroxyl radicals with oxygen containing 
derivatives of alkyl aromatics, 8:5779 (RA:DD) 
HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS 
Environmental Effects 

Environmental assessment of the HYGAS process. Interim 
report on HYGAS environmental characterization: reference 
data manual, Tests 55 through 64 (Fate of trace elements; 
Tests 55 to 64), 8:4024 (R:US) 

Environmental Impacts 

Environmental characterization of the HYGAS process, 8:4047 

(B:US) 
Materials Testing 

Corrosion and degradation of test materials in the IGT 

HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Pilot Plants 

Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 

Environmental assessment of the HYGAS process. Interim 
report on HYGAS environmental characterization: reference 
data manual, Tests 55 through 64 (Fate of trace elements; 
Tests 55 to 64), 8:4024 (R:US) 

Environmental characterization of the HYGAS process, 8:4047 
(B:US) 

Process Solutions 
Environmental characterization of the HYGAS process, 8:4047 
(B:US) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Energy-Level Transitions 
Experiments with A hypernuclei, 8:6426 (R:US) 
Experiments with A hypernuclei, 8:6427 (R:US) 
Production 
Experiments with A hypernuclei, 8:6426 (R:US) 
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HYPOPHYSIS 
See PITUITARY GLAND 


IAEA 
(International Atomic Energy Agency.) 
Radioactive Waste Management 
IAEA's response to current issues in management of 
low/Intermediate-level radioactive wastes, 8:4310 (RA:DK) 
IAEA SAFEGUARDS 
Multi-Channel Analyzers 
Mini-MCA: an intelligent inspection instrument, 8:4519 (R:US) 
ICE 
Detection 

Icing problems for wind turbines. Summary of studies 

performed during winter season 1980/81, 8:4978 (R:SE) 
Dynamics 
Eastern Bering Sea ice dynamics and thermodynamics, 8:6313 
(BA:US) 
Environmental Effects 
Ice gouging on the subarctic Bering shelf, 8:6316 (BA:US) 
Environmental Transport 

Ice-dominated regimen of Norton Sound and adjacent areas of 

the Bering Sea, 8:6315 (BA:US) 
Growth 

Remote sensing analysis of ice growth and distribution in the 

eastern Bering Sea, 8:6310 (BA:US) 
Spatial Distribution 

Ice-dominated regimen of Norton Sound and adjacent areas of 
the Bering Sea, 8:6315 (BA:US) 

Remote sensing analysis of ice growth and distribution in the 
eastern Bering Sea, 8:6310 (BA:US) 

Thermodynamics 
Eastern Bering Sea ice dynamics and thermodynamics, 8:6313 
(BA:US) 
ICELAND 
See also KRAFLA GEOTHERMAL FIELD 
Geophysical Surveys 

Geophysical reconnaissance study of the Hengill high- 

temperature geothermal area, SW-Iceland, 8:4804 (J:US) 
Geothermal 

Krafla project: technical features and operating experience, 

8:4750 (J:US) 
Geothermal Exploration 

Baer thermal area in western Iceland: exploration and 
exploitation, 8:4839 (J:US) 

Exploration and exploitation of low-temperature geothermal 
fields for district heating in Akureyri, North Iceland, 8:4837 
(J:US) 

Geothermal Fields 

Cooling of the Selfoss geothermal area, S-Iceland, 8:4781 
(J:US) 

Exploration and exploitation of low-temperature geothermal 
fields for district heating in Akureyri, North Iceland, 8:4837 
(J:US) 

Geophysical reconnaissance study of the Hengill high- 
temperature geothermal area, SW-Iceland, 8:4804 (J:US) 

Reykjanes geothermal field in Iceland: subsurface exploration 
and well discharge characteristics, 8:4792 (RA:US) 

Resistivity Surveys 
Resistivity survey on the plate boundaries in the western 
Reykjanes Peninsula, Iceland, 8:4808 (J:US) 
ICHTHYOPLANKTON 
Spatial Distribution 
Ichthyoplankton, 8:6116 (BA:US) 
Species Diversity 
Ichthyoplankton, 8:6116 (BA:US) 


(International Commission on Radiological Protection.) 
Dose Limits 
ICRP dose limitation system - solution or problem (Internal 
irradiation), 8:6504 (J:GB) 
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IDAHO 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geochemical Surveys 
Water chemistry as an aid in reconnaissance exploration for a 
low-temperature geothermal system, Artesian City area, 
Idaho, 8:4805 (J:US) 
Geological Surveys 
Search for oil and gas in the Idaho-Wyoming-Utah salient of 
the Overthrust Belt. Report of Investigations No. 21 
(Report), 8:4110 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Reservoir Temperature 
Application of a magnesium correction to the sodium- 
potassium-calcium geothermometer for selected thermal 
waters in southeastern Idaho, 8:4966 (J:US) 
Thermal Waters 
Application of a magnesium correction to the sodium- 
potassium-calcium geothermometer for selected thermal 
waters in southeastern Idaho, 8:4966 (J:US) 
Uranium Deposits 
Future of uranium in the Northwest, 8:4241 (BA:US) 
IDAHO CHEMICAL PROCESSING PLANT 
Radioactive Waste Management 
Environmental evaluation of alternatives for long-term 
management of Defense high-level radioactive wastes at the 
Idaho Chemical Processing Plant, 8:4309 (R:US) 
Radioactive Waste Processing 
Immobilization of Idaho Chemical Processing Plant high-level 
wastes, 8:4341 (RA:DE) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Remote Handling Equipment 
TMI-2 core-examination program: INEL facilities-readiness 
study, 8:5808 (R:US) 
IEUS 
Acid Electrolyte Fuel Cells 
Systems analysis of on-site integrated energy systems. Final 
report, Phase I, 8:5443 (R:US) 
Systems Analysis 
Systems analysis of on-site integrated energy systems. Final 
report, Phase I, 8:5443 (R:US) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 
See also CHICAGO 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Radioactive Waste Disposal 
Political implications of siting (Shallow land burial), 8:4382 
(RA:US) 
ILLITE 
Compression Strength 
Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program, 8:4483 (RA:US) 


Annual report on the high temperature triaxial compression 
device, 8:5710 (RA:US) 

Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program, 8:4483 (RA:US) 


INCOLOY 800 
Creep 


Physical Properties 
Permanent effects of elevated temperature on the hydraulics 
and strength properties of clay confining layers in aquifer 
storage of thermal energy, 8:5266 (R:US) 
Pressure Measurement 
Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program, 8:4483 (RA-:US) 


Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program, 8:4483 (RA:US) 
IMAGE PROCESSING 
Computer-aided image registration, 8:6661 (R:US) 
Codes 


SNLA DICOMED/D48 raster driver users manual and 
operators guide, 8:6667 (R:US) 
IMAGE SCANNERS 


Computerized ultrasonic scanning bridge for defect imaging: 
composite materials, 8:5856 (R:US) 
Performance 
Computerized ultrasonic scanning bridge for defect imaging: 
composite materials, 8:5856 (R:US) 
IMIDAZOLES 
See also MISONIDAZOLE 


Newly synthesized hypoxia-mediated drugs as radiosensitizers 
and cytotoxic agents, 8:6266 (J:US) 
Radiosensitivity Effects 
Newly synthesized hypoxia-mediated drugs as radiosensitizers 
and cytotoxic agents, 8:6266 (J:US) 
IMMUNE REACTIONS 
Age Dependence 
Antigen presentation by peritoneal 
adult and old mice, 8:6207 (J:US) 
IMMUNOGLOBULINS 
Chemical Radiation Effects 
Effects of sterilizing radiation dose on the amino-acid 
composition of normal human IG (G), 8:6223 (R:AR:SP) 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
Resource Development 
Forecast of geothermal drilling activity, 8:4755 (J:US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPORTS 
Regulations 
Energy supply restrictions: energy system and economic 
effects. Final report, 8:4140 (R:US) 
IMPURITIES 
Limiting Values 
Self-limitation of impurity production by radiation cooling at 
the edge of a fusion plasma, 8:6610 (R:DE) 
INCINERATORS 
Heat Recovery : 
City of Orlando: resource-recovery project. Final feasibility 
study, 8:5576 (R:US) 


from young 


P 
Experiences in high efficiency utility boiler incineration of 
PCBs, 8:6164 (RA:US) 
Performance Testing 
Joule-heated glass-furnace system for the incineration of low- 
level radioactive wastes, 8:4375 (R:US) 
INCLUSION COMPLEXES - 
See CLATHRATES 
INCOLOY 800 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Corrosion and degradation of test materials in the BI-CGAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Corrosion of alloys in molten nitrates. First annual report, May 
5, 1980-June 30, 1981, 8:4695 (R:US) 
Creep 
Measuring back stresses in commercial alloys at elevated 
temperatures (922°K), 8:5635 (R:US) 





INCOLOY 825 
Materials Testing 


Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
INCOLOY 825 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
INCOMPRESSIBLE FLOW 
Vortices 
Touching pair of equal and opposite uniform vortices, 8:6363 
(:US) 
INCONEL 600 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Intergranular Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
Stress Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
INCONEL 625 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 
INCONEL 671 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
INCONEL 690 
Intergranular Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
Stress Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
INCONEL ALLOYS 


See also INCONEL 600 
INCONEL 625 


Physical Radiation Effects 
Swelling of several commercial alloys following high fluence 
neutron irradiation, 8:5670 (J:NL) 
INDIA 
Energy Sources 
Technology forecasting of energy systems for India until the 
year 2000 A.D. Final report, 8:5312 (R:IN) 
INDIANA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
INDIUM PHOSPHIDE SOLAR CELLS 
Electrical Properties 
Junction characteristics of indium tin oxide/indium phosphide 
solar cells, 8:4663 (R:US) 
Interfaces 
Junction characteristics of indium tin oxide/indium phosphide 
solar cells, 8:4663 (R:US) 
INDIUM PHOSPHIDES 
Carrier Mobility 
Raman spectroscopy for characterization of annealing of ion- 
implanted InP, 8:5695 (R:US) 
Laser Spectroscopy 
Raman spectroscopy for characterization of annealing of ion- 
implanted InP, 8:5695 (R:US) 
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INDONESIA 
Geothermal Power Plants 
Geothermal power development in Indonesia, 8:4885 (J:US) 
INDUCTION LOGGING 
Well Logging Equipment 
Downhole refractive-index logging device (Patent application), 
8:4111 (P:US) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
METHANOL PLANTS 
WASTE PROCESSING PLANTS 
Compliance 
Protecting the environment: a matter of law and attitudes, 
8:6077 (BA:US) 
Fuel Substitution 
Assessment of pulverized-coal-fired combustor performance. 
Task 3: pilot-scale studies test plan, 8:5000 (R:US) 
Assessment of pulverized-coal-fired combustor performance. 
Seventh quarterly technical progress report, April 1-June 30, 
1982, 8:5001 (R:US) 
Photovoltaic Power Supplies 
Intermediate photovoltaic system application experiment 
operational performance report for CDC Light 
Manufacturing Building, San Bernardino, California, 8:4682 
(R:US) 
INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
Image Processing 
Evaluation of a computer aided X-ray fluorographic system: 
Part II - image processing, 8:6655 (R:GB) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 
See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FOOD INDUSTRY 
MEAT INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Biomass 
Commercial and industrial biomass projects in the Tennessee 
Valley Authority region, 8:4667 (R:US) 
Cogeneration 
Industrial cogeneration in South Carolina: your plant's 
potential, 8:5518 (R:US) 
Economic Development 
Energy and industrial development, 8:5341 (RA:US) 
Energy Conservation 
Critique of Department of Energy-Office of Industrial 
Programs fiscal year 1982 research and development 
programs, 8:5452 (R:US) 
Environmental development plan for industrial programs, 1982, 
8:5514 (R:US) 
Energy Consumption 
Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 
Energy Demand 
Escalating supply-rationing cases: studies of the UK energy 
economy's dependence on imported fuels. Final report, 
8:5280 (R:XE) 
Fuel Substitution 
Use of wood in lieu of oil in fuel burning industries in the 
United States, 8:5519 (R:US) 
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Load Management 
Evaluation of the load-management potential in the 
commercial and industrial sector for the TVA region. Final 
report, 8:5589 (R:US) 
Pollution Laws 
Discussion of the meaning of the term ‘state of the art’ in 
emmission control, 8:6075 (R:DE:In German) 
Power Demand 
Costing and pricing of interruptible service, 8:5417 (BA:US) 
Programs 


Environmental development plan for industrial programs, 1982, 
8:5514 (R:US) 
INERTIAL CONFINEMENT 
Heavy Ions 
Studies on the feasibility of heavy-ion beams for inertial 
confinement fusion, 8:6607 (R:DE) 
Research Programs 
Scientific report 1980, 8:5316 (R:DE) 
Technology Assessment 
Inertial confinement fusion, 8:6643 (BA:US) 
INFORMATION 
Meetings 
Factual information. Conference proceedings, 8:6687 (B:CS) 
INFORMATION CENTERS 
Personnel 
Designing a training program for a technical editing 
department, 8:6653 (B:US) 
INFORMATION RETRIEVAL 
Computers 
Downloading and post-processing of bibliographic information 
with the TIS Intelligent Gateway Computer, 8:6686 (R:US) 
Manuals 
Downloading and post-processing of bibliographic information 
with the TIS Intelligent Gateway Computer, 8:6686 (R:US) 
INFORMATION SYSTEMS 
Data Base Management 
Environments of synfuels. IV. Project Results Tracking 
Systems (PRTS), 8:4045 (R:US) 


Annual Report to Congress, 1981. Volume 1: activities, 8:5349 
(R:US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA 
Electromagnetic Interactions 
Measurements of Budden tunneling parallel to a magnetic field, 
8:6563 (J:US) 
Tunnel Effect 
Measurements of Budden tunneling parallel to a magnetic field, 
8:6563 (J:US) 
INPUT-OUTPUT 
See MATERIAL BALANCE 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 


Chromosomes 
Genic expression in the salivary gland of Bradysia hygida in 
the last larval stage, 8:6190 (RA:BR:In Portuguese) 
IN-SERVICE INSPECTION 
Reliability 
Effectiveness and reliability of US inservice inspection 
techniques, 8:5151 (R:US) 
IN-SITU GASIFICATION 
By-Products 
Simple solvent extraction scheme employing dissolved organic 
carbon analysis for the characterization of organic by- 
products from simulated in situ coal gasification, 8:3974 
(J:US) 
Environmental Effects 
LLNL underground-coal-gasification project. Quarterly 
progress report, April-June 1982, 8:3973 (R:US) 
Field Tests 
LLNL underground-coal-gasification project. Quarterly 
progress report, April-June 1982, 8:3973 (R:US) 


INSULATING OILS 


Ground Subsidence 

Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979 (91 
references), 8:3925 (R:US) 

Temperature Measurement 

LLNL underground-coal-gasification project. Quarterly 

progress report, April-June 1982, 8:3973 (R:US) 
Waste Water 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part III. Three grass species and their 
response to Omega 9 and to five produced retort waters: oil 
shale, tar sands and underground coal gasification, 8:4220 
(R:US) 

Water Pollution 

Simple solvent extraction scheme employing dissolved organic 
carbon analysis for the characterization of organic by- 
products from simulated in situ coal gasification, 8:3974 
(J:US) 

IN-SITU RETORTING 
Environmental Impacts 

Regional ecological impacts of the development of oil shale 

resources: a review, 8:4216 (R:US) 
Waste Water 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part I. Eight plant species and their response 
to Omega 9 oil-shale retort water (Wildrye; 
alkali sacaton; sandreed; pointvetch), 8:4218 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part II. Five grass plant species and their 
response to five produced retort waters: oil shale, tar sands, 
and underground coal gasification, 8:4219 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
response to Omega 9 and to five produced retort waters: oil 
shale, tar sands and underground coal gasification, 8:4220 
(R:US) 

Regional ecological impacts of the development of oil shale 
resources: a review, 8:4216 (R:US) 

Study of reverse osmosis for treating oil-shale in-situ 
wastewaters. Final report, 8:4214 (R:US) 

INSOLATION 
Data Analysis 

Studies on ization of global, diffuse, and direct solar 

radiation. Final report, 8:4589 (R:XE) 
Mathematical Models 

Solar energy potential, ultraviolet radiation, temperature, and 
wind conditions in mountainous regions. Final report 
(NEWPRINT, CALDIR, TILT programs listed), 8:4588 
(R:US) 

Research Programs 

SERI insolation research. FY 1981 annual report, 8:4591 

(R:US) 
Statistics 
Studies on parameterization of global, diffuse, and direct solar 
radiation. Final report, 8:4589 (R:XE) 
INSULATING OILS 
Decomposition 
Destruction of PCB’s in transformer oil, 8:6260 (RA:US) 
Pumps 
Improved transformer-oil pump. Final report, 8:5810 (R:US) 
Quantitative Chemical Analysis 
Equilibrium study of PCBs between transformer oil and 
transformer solid materials, 8:6157 (RA:US) 
Separation Processes 
PCB removal from transformer oil, 8:6158 (RA:US) 
Removal of PCB from transformer oil, 8:6160 (RA:US) 
Waste Disposal 

Chemical decomposition of PCB's in transformer fluids: the 
Acurex Process, 8:6161 (RA:US) 

Rapid cleansing of PCBs from transformer windings, 8:6163 
(RA:US) 

INSULATION (THERMAL) 
See THERMAL INSULATION 





Design 


INTAKE CANALS 
Design 

Water conveyance structures in low-head hydro-developments, 

8:4575 (RA:DE) 
INTAKE STRUCTURES 
Design 

Power intake and sand trap in low-head power developments, 
8:4574 (RA:DE) 

Water conveyance structures in low-head hydro-developments, 
8:4575 (RA:DE) 

Waterway and specific problems of high-head schemes, 8:4576 
(RA:DE) 

INTEGRATED ENERGY UTILITY SYSTEMS 

See IEUS 
INTERACTIVE DISPLAY DEVICES 

Codes 
ANALYZE Users’ Guide, 8:6672 (R:US) 

INTERCALATES 

See CLATHRATES 
INTERCHANGE INSTABILITY 

See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 

Photovoltaic Power Supplies 

Assessment of distributed photovoltaic electric-power systems. 
Summary report, 8:4678 (R:US) 

Assessment of distributed photovoltaic electric-power systems. 
Final report, 8:4677 (R:US) 

Distributed photovoltaic systems: utility interface issues and 
their present status. Intermediate/three-phase systems, 8:4680 
(R:US) 

Safety 

Interfacing wind energy conversion equipment with utility 

systems, 8:5437 (J:GB) 
Wind Power Plants 
Interfacing wind energy conversion equipment with utility 
systems, 8:5437 (J:GB) 
INTERFACIAL TENSION 
See SURFACE TENSION 
INTERMEDIATE BTU GAS 
Biosynthesis 

Landfill Gas-to-Electricity Demonstration Project, 8:5578 

(R:US) 
Power Generation 

Landfill Gas-to-Electricity Demonstration Project, 8:5578 
(R:US) 

INTERMEDIATE MASS NUCLEI 
Alpha Reactions 
Neutron yields from bombardment of a-particles, 8:6419 
(R:JP:In Japanese and English) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
Pair Production 
Cross sections at hadron colliders, 8:6395 (R:US) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Fuel Systems 
Reformed methanol, 8:5608 (R:US) 
Gas Analysis 
Instantaneous temperature and density by spontaneous Raman 
scattering in a piston engine, 8:5599 (J:US) 
Thermal Efficiency 
Reformed methanol, 8:5608 (R:US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTOR TOKAMAK 
Beta Ratio 
Toroidal field ripple and finite beta effects on INTOR 
performance. INTOR Phase II-A, Session VI, 8:6522 (R:US) 
Magnetic Field Configurations 
INTOR poloidal field configuration, 8:6608 (RA:SU) 
Magnetic Field Ripples 
Toroidal field ripple and finite beta effects on INTOR 
performance. INTOR Phase II-A, Session VI, 8:6522 (R:US) 
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INTRUSION DETECTION SYSTEMS 
Design 
Compensated intruder-detection systems (Patent), 8:4529 
(P:US) 
INVENTIONS 
Evaluation 
Office of Energy-Related Inventions, 8:5321 (J:US) 
IODINE 131 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
Radioactive Waste Disposal 
Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 
IODODEOXYURIDINE 
Biochemical Reaction Kinetics 
Action spectra for the photolysis of 5-iododeoxyuridine in 
DNA and related model systems: evidence for short-range 
energy transfer, 8:6239 (J:GB) 
Photolysis 
Action spectra for the photolysis of 5-iododeoxyuridine in 
DNA and related model systems: evidence for short-range 
energy transfer, 8:6239 (J:GB) 
ION BEAMS 
Beam Bunching 
Performance of a plasma-filled, series-field-coil ion beam diode, 
8:6351 (J:US) 
ION EXCHANGE MATERIALS 
Dielectric Properties 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Permittivity 
Measurements of the dielectric constant and dielectric loss at 
MHz and GHz frequencies for ionic exchange resin 
embedded in concrete and bitumen, 8:5698 (R:SE) 
Synthesis 
Sodium titanate in solidification of radioactive wastes 
(Finland), 8:4348 (RA:DE) 
Ultrasonic Testing 
Measurements of the speed of sound and the absorption 
coefficient for ion exchange resin embedded in concrete and 
bitumen using ultrasonic waves at around 0.1 MHz, 8:5699 
(R:SE) 
ION MICROPROBE ANALYSIS 
Calibration Standards 
Aspects of quantitative secondary ion mass spectrometry, 
8:5716 (R:DE:In German) 
Equipment 
Three-dimensional profiling with the Sandia nuclear 
microprobe, 8:5941 (R:US) 
Ton Sources 
Cs* ion source for secondary ion mass spectrometry, 8:6016 
(R:DE) 
ION MICROSCOPES 
Performance 
Study of field adsorption using imaging atom-probe field ion 
microscopy. Annual technical progress report, April 1, 1982- 
March 31, 1983, 8:6015 (R:US) 
ION SCATTERING ANALYSIS 
Electron-spin-polarization effects in low-energy electron 
diffraction, ion neutralization, and metastable atom 
deexcitation at solid surfaces. Progress report No. 2, January 
1, 1982-December 31, 1982, 8:6334 (R:US) 
ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
Plasma technology, 8:6622 (RA:US) 
Cathode Sputtering 
Development of the ion source with cathode sputtering of 
working material for the JINR cyclotrons, 8:5928 (RA:SU:In 
Russian) 


Cs* ion source for secondary ion mass spectrometry, 8:6016 
(R:DE) 
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dc plasma generator development for neutral-beam injectors, 
8:6570 (R:US) 
Efficiency 

. | Multicharged ion laser source, 8:5927 (RA:SU:In Russian) 
ION-DRAG ACCELERATORS 

See ELECTRON-RING ACCELERATORS 
IONIZATION CALORIMETERS 

See SHOWER COUNTERS 
IONIZATION CHAMBERS 


See also CONDENSER IONIZATION CHAMBERS 
FISSION CHAMBERS 


Response Functions 
Beta-energy response of the Eberline RO-7 survey instrument, 
8:6003 (R:US) 
IONIZED GASES 
Free Energy 
H-Division quarterly report, April-June 1982, 8:6516 (R:US) 
IONS 
See also MOLECULAR IONS 
Stereochemistry 

Determining the stereochemical structures of molecular ions by 
“Coulomb-explosion” techniques with fast (MeV) molecular 
ion beams, 8:6357 (J:US) 

IOWA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 

Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
IRAN 
Econometrics 

New constraints in absorptive capacity and the optimum rate 

of petroleum output, 8:5388 (R:US) 
IRAQ 
Econometrics 

New constraints in absorptive capacity and the optimum rate 

of petroleum output, 8:5388 (R:US) 
IRON 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Catalytic Effects 

New catalysts for the indirect liquefaction of coal. Third 
quarterly technical report, February 1-April 30, 1982, 8:4552 
(R:US) 

Corrosion 

Corrosion of alloys in molten nitrates. First annual report, May 
5, 1980-June 30, 1981, 8:4695 (R:US) 

Development of waste packages for tuff, 8:4458 (R:US) 

Leaching 

Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 

FUETAP concrete: an alternative radioactive waste host, 
8:4357 (RA:DE) 

Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 

Physical Radiation Effects 

High resolution TEM imaging in ferromagnetic Fe, 8:5634 
(R:US) 

X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 


IRON 56 REACTIONS 
Compound-Nucleus Reactions 
Saturation analysis as a test of statistical fission in heavy ion 
reactions, 8:6459 (J:US) 
Excitation Functions 
Saturation analysis as a test of statistical fission in heavy ion 
reactions, 8:6459 (J:US) 
Fission 
Saturation analysis as a test of statistical fission in heavy ion 
reactions, 8:6459 (J:US) 
IRON 56 TARGET 
Pion Reactions 
Observation of the (srp,7~ n) and (2r*,2* p) reactions at 165 
MeV, 8:6436 (J:NL) 
IRON 57 
Moessbauer Effect 
Study of atomic ordering using nuclear gamma resonance 
spectra in *’Fe in the phases of varying composition, 8:5626 
(RA:SU:In Russian) 
IRON BASE ALLOYS 


See also CAST IRON 
STEELS 


Corrosion 
Corrosion of austenitic, ferritic, and long-range-ordered alloys 
in flowing lithium, 8:6602 (RA:US) 
Grain Boundaries 
Microstructures of iron-base long-range-ordered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Mechanical Properties 
Status of scale-up of an iron-base long-range-ordered alloy, 
8:6589 (RA:US) 
Microstructure 
Microstructures of iron-base long-range-ordered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Moessbauer Effect 
Study of atomic ordering using nuclear gamma resonance 
spectra in 5’Fe in the phases of varying composition, 8:5626 
(RA:SU:In Russian) 
Order Parameters 
Study of atomic ordering using nuclear gamma resonance 
spectra in 57Fe in the phases of varying composition, 8:5626 
(RA:SU:In Russian) 
Swelling 
Microstructures of iron-base long-range-ordered alloys 
bombarded to 70 dpa with nickel ions, 8:6588 (RA:US) 
Tensile Properties 
Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 8:5661 
(J:NL) 
Welding 
Weldability of grain refined Fe-12Ni-0.25Ti steel for cryogenic 
applications, 8:5653 (J:US) 
IRON CARBIDES 
See also CAST IRON 
Chemical Analysis 
Use of Auger spectroscopy for investigating the state diagram 
of an iron-carbon-cerium system (In German), 8:5732 
(TG:DE:GE) 
IRON COMPOUNDS 
Thermochemical Diagrams 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 


See also MAGNETITE 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
Mechanical Properties 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 





IRON SULFIDES 
Physical Properties 


Properties 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
Thermal Cycling 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
IRON SULFIDES 
See also PYRITE 
Catalytic Effects 
Catalytic coal liquefaction. Final report, 8:3923 (R:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 
IRRIGATION 
1981 annual report of the Coolidge solar irrigation project, 
8:4696 (R:US) 
Economic Analysis 
Potential cost savings from investments in energy-conserving 
irrigation systems, 8:5535 (R:US) 
Energy Conservation 
Energy use in irrigation and the potential for energy savings 
by application of energy-saving technologies, 8:5537 (R:US) 
Potential cost savings from investments in energy-conserving 
irrigation systems, 8:5535 (R:US) 
Energy Consumption 
Energy use in irrigation and the potential for energy savings 
by application of energy-saving technologies, 8:5537 (R:US) 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOCHRONOUS CYCLOTRONS 
Beam Dynamics 
Numerical study of charged-particle motion in an AVF 
cyclotron, 8:5915 (RA:PL) 
Power Supplies 
Correction coils D.C. power supplies of the AIC-144 
cyclotron, 8:5913 (RA:PL) 
ISOPENTANE 
See 2-METHYLBUTANE 
ISOTOPE EFFECTS 
Research 
Fundamental studies in isotope chemistry. Progress report, 1 
August 1981-1 August 1982, 8:5736 (R:US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 


See also GAS CENTRIFUGATION 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 


Comparative Evaluations 
Laser separation of uranium chosen for scaleup, 8:4246 (J:US) 
Computerized Simulation 
Calculation of isotopic profile during band displacement on 
ion-exchange resins, 8:5733 (R:IN) 
Research 
Fundamental studies in isotope chemistry. Progress report, 1 
August 1981-1 August 1982, 8:5736 (R:US) 
Reviews 
Gilbert N. Lewis and the beginnings of isotope chemistry, 
8:5788 (R:US) 
ISX TOKAMAK 
Impurities 
Plasma-materials interactions, 8:6546 (RA:US) 
Plasma Diagnostics 
Atomic physics and plasma diagnostic development, 8:6544 
(RA:US) 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
Plasma Sheath 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
Research Programs 
Fusion Energy Division. Annual progress report, period 
ending December 31, 1981, 8:6619 (R:US) 
Tokamak experiments, 8:6621 (RA:US) 
ITALY 
See also LARDERELLO GEOTHERMAL FIELD 
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Earthquakes 
Roman comagmatic province and the geodynamic evolution of 
the Tyrrhenian area, 8:6282 (R:IT:IT) 
Energy Conservation 
Energy conservation and renewable sources in regional 
legislation in the sectors of publishing, industry, crafts, and 
agriculture, 8:5334 (R:IT:IT) 
Geothermal Energy 
Present status and new prospects of geothermal energy in 
Italy, 8:4763 (J:US) 


Roman comagmatic province and the geodynamic evolution of 
the Tyrrhenian area, 8:6282 (R:IT:IT) 
Radioactive Waste Processing 
Laboratory activity in Italy in the field of vitrification of high- 
level wastes, 8:4334 (RA:DE) 
Prelimianry experience with vitrification inactive pilot plant in 
Italy, 8:4335 (RA:DE) 
Radionuclide Migration 
Environmental monitoring of the C.S.N. Casaccia. Annual 
report for 1979, 8:6065 (R:IT:IT) 
Renewable Energy Sources 
Energy conservation and renewable sources in regional 
legislation in the sectors of publishing, industry, crafts, and 
agriculture, 8:5334 (R:IT:IT) 
Tectonics 
Roman comagmatic province and the geodynamic evolution of 
the Tyrrhenian area, 8:6282 (R:IT:IT) 
Volcanic Regions 
Roman comagmatic province and the geodynamic evolution of 
the Tyrrhenian area, 8:6282 (R:IT:IT) 
TUDR 
See IODODEOXYURIDINE 


JAILS 
See PUBLIC BUILDINGS 
JAMAICA 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
JAPAN 
Geochemical Surveys 
Chemical study on deep hot water of the Nigorikawa 
geothermal field, 8:4827 (J:US) 
Evaluation of the mercury soil mapping geothermal 
exploration techniques, 8:4813 (J:US) 
Geothermal Fields 
Geologic model of the vapor-dominated reservoir in Yunotani 
geothermal field, Kyushu, Japan, 8:4780 (J:US) 
Geothermal Power Plants 
Development and utilization of geothermal energy in Japan, 
8:4752 (J:US) 
JAPAN HTR 
See HTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPANESE ORGANIZATIONS 
Research 
Technical reports of the Research Institute Kyoto University, 
8:5317 (R:JP:JA) 
Technical reports of the Research Reactor Institute Kyoto 
University, 8:5318 (R:JP:JA) 
JEN-2 REACTOR 
Reactor Kinetics 
Application of the exact distribution psub(k) in the 
determination of kinetic parameters in a reactor, 8:5166 
(R:ES:In Spanish) 
JET DRILLS 
Design 
Selective mining of bedded uranium deposits using high- 
pressure waterjet equipment, 8:4242 (BA:US) 
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Performance 
Selective mining of bedded uranium deposits using high- 
pressure waterjet equipment, 8:4242 (BA:US) 
JET REACTORS 
Pellets 
Pellet injectors for JET, 8:6609 (R:DE) 
JETS 


Study of falling-jet flash evaporators, 8:4702 (R:US) 
JIGS 
Performance Testing 
Desulphurization of coal by means of the Batac-jig, 8:3909 
(R:DE:In German) 
JOSE CABRERA REACTOR 
See ZORITA-1 REACTOR 
JOULE HEATING 
Inductive ion acceleration and heating in picket fence 
geometry: Theory and simulations, 8:6560 (J:US) 
JUNCTION DETECTORS 
Alpha Detection 
Alpha drawer unit - 95/0744-1/6 user guide, 8:5969 (R:GB) 
Manuals 
Alpha drawer unit - 95/0744-1/6 user guide, 8:5969 (R:GB) 
JUNCTION TRANSISTORS 
Temperature Effects 
GaP/AI/sub x/Ga/sub 1-x/P heterojunction bipolar junction 
transistor for high-temperature electronic applications, 8:5867 
(R:US) 


K REACTOR 
Electric Cables 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KAMOJANG GEOTHERMAL FIELD 
Geothermal power development in Indonesia, 8:4885 (J:US) 
KANSAS 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geophysical Surveys 
Heat flow and geothermal potential of Kansas, 8:4844 (R:US) 
Geothermal Gradients 
Assessment of the geothermal resources of Kansas. Final 
report, 8:4748 (R:US) 
Geothermal Resources 
Assessment of the geothermal resources of Kansas. Final 
report, 8:4748 (R:US) 
Heat flow and geothermal potential of Kansas, 8:4844 (R:US) 
Heat Flow 
Heat flow and geothermal potential of Kansas, 8:4844 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Oil Fields 
Forecasting future oil field sizes through statistical analysis of 
historical changes in oil field populations, 8:4101 (RA:US) 
KAOLINITE 
Catalytic Effects 
Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals, 
8:3936 (R:US) 


KIDNEYS 
Early Radiation Effects 


Physical Properties 
Permanent effects of elevated temperature on the hydraulics 
and strength properties of clay confining layers in aquifer 
storage of thermal energy, 8:5266 (R:US) 
KAON MINUS REACTIONS 
Strangeness-Exchange Reactions 
Experiments with A hypernuclei, 8:6426 (R:US) 
Experiments with A hypernuclei, 8:6427 (R:US) 
KAONS 


See also KAONS NEUTRAL 
KAONS PLUS 


Particle Production 
Measurement of production cross sections for negative pi 
kaons, and protons at 10, 18, and 24 GeV, 8:6388 (R:US) 
KAONS NEUTRAL 
Particle Production 
Recent results from PETRA on R, on hadronic final states, 
and on inclusive hadron spectra, 8:6371 (R:DE) 
KAONS PLUS 
Particle Decay 
Using K* decays as a source of tagged 2°’s, 8:6398 (R:US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KAWASAKI-HITACHI TRAINING REACTOR 
See HTR REACTOR 
KENTUCKY 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geologic Faults 
Correlation of lignite beds for fault identification in the 
Mississippi Embayment area of western Kentucky. Final 
report, 8:6276 (R:US) 
Geologic Structures 
Correlation of lignite beds for fault identification in the 
Mississippi Embayment area of western Kentucky. Final 
report, 8:6276 (R:US) 


Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
KENYA 
Geothermal Power Plants 
New geothermal power plants in Azores and Kenya, 8:4886 
(J:US) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Fuel Reprocessing Plants 
MILLI II: Conceptual study of a pilot reprocessing plant for 
LMFBR fuel elements, 8:4263 (RA:DE:In German) 
Radioactive Waste Processing 
Electrodes for the direct heating of highly radioactive 
borosilicate glasses in HAW-ceramic furnaces, 8:4337 
(RA:DE:GE) 
Status of HAW-Ceramic-Melting Technology at the Institute 
of Nuclear Affairs, 8:4336 (RA:DE:GE) 
Research Programs 
Karlsruhe Nuclear Research Center Bulletin No. 12, March 
1980, 8:5320 (R:DE:GE) 
KHARKOV LINAC 
Storage Rings 
Storage ring-beam stretcher for the LUEh-2000 electron linac, 
8:5899 (RA:SU:In Russian) 
KIDNEYS 
Early Radiation Effects 
Numerical variation of the lysosomes of the proximal 
convoluted tubule of a mouse submitted to X-ray irradiation, 
8:6226 (RA:BR:In Portuguese) 
KIESELGUHR 
See DIATOMACEOUS EARTH 





KILAUEA VOLCANO 
Geochemical Surveys 


KILAUEA VOLCANO 
Geochemical Surveys 
Approach to problems of a geothermal mercury survey, Puna, 
Hawaii, 8:4807 (J:US) 
KILNS 
See also SOLAR KILNS 
Energy Efficiency 
Energy efficiency of industrial heating equipment. Final report, 
8:5516 (R:US) 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KLYSTRONS 
Computerized Simulation 
Simulation of a klystron gun, 8:5938 (R:US) 
Near Infrared Radiation 
Results of investigations and present status of optical klystron 
installed on the VEPP-3 electron storage ring, 8:5923 
(RA:SU:In Russian) 
KNK-2 REACTOR 
Fuel Cycle 
Reference concept of the KNK-2 back end fuel cycle, 8:4258 
(RA:DE:In German) 
Fuel Elements 
KNK-II fuel elements and their operational behavior, 8:5088 
(RA:DE:In German) 
Spent Fuel Elements 
Fuel reprocessing of the first failed KNK-II fuel element in 
MILLI, 8:4261 (RA:DE:In German) 
Reference concept of the KNK-2 back end fuel cycle, 8:4258 
(RA:DE:In German) 
Sodium removal from fuel elements, 8:5113 (RA:DE:In 
German) 
Spent Fuel Storage 
Concept on the interim storage of KNK-2 spent fuel elements 
in transport or storage containers, 8:5094 (RA:DE:In 
German) 
Conceptual study on the interim underwater storage of KNK- 
II fuel elements, 8:5092 (RA:DE:In German) 
Conceptual design for interim storage of KNK II-fuel elements 
in a block storage facility, 8:5093 (RA:DE:In German) 
KOSMOS SATELLITES 
Accidents 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
Radioactive Materials 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
Reentry 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
KRAFLA GEOTHERMAL FIELD 
Krafla project: technical features and operating experience, 
8:4750 (J:US) 
Fluid Injection 
Analysis of well data from the Krafla geothermal field in 
Iceland, 8:4922 (RA:US) 
KRYPTON 
Atom-Atom Collisions 
Multiproperty empirical interatomic potentials for ArXe and 
KrXe, 8:6344 (J:US) 
Atom-Molecule Collisions 
Multiproperty empirical anisotropic intermolecular potentials 
for ArSF¢ and KrSF, , 8:6345 (J:US) 
Photoionization 
Ion time-of-flight spectroscopy: krypton charge-state spectra as 
a function of photon excitation energy near the K edge, 
8:6331 (R:US) 
KRYPTON 79 
High Spin States 
High-spin states in Kr populated by the ”*Se(a,3n) reaction 
and interpreted in terms of a quasiparticle-plus-rotor model, 
8:6452 (J:US) 
KRYPTON 83 
Isotope Production 
Neutron-capture resonances for ®*Se, 8:6454 (J:US) 
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KRYPTON 85 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
Recovery 
Technical and economic evaluation of processes for krypton-85 
recovery from power fuel-reprocessing plant off-gas, 8:4252 
(R:US) 
Separation Processes 
Removal of krypton-85 separated from soluble waste gas of a 
reprocessing plant for light-water reactor nuclear fuel (Book, 
in German), 8:6066 (R:DE:GE) 
KUWAIT 
Econometrics 
New constraints in absorptive capacity and the optimum rate 
of petroleum output, 8:5388 (R:US) 


L 


LA CROSSE BOILING WATER REACTOR 
See LACBWR REACTOR 
LABORATORIES 
Coordinated Research Programs 
Laboratory Cooperative Program: an assessment, 8:5315 
(R:US) 


Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 


Observations of near-bottom currents and sediment 
resuspension in southern Lake Michigan, 8:6102 (RA:US) 
Radionuclide Migration 
Rate of removal of natural thorium isotopes from Lake 
Michigan water, 8:6133 (RA:US) 
Water Quality 
Multi-year simulations of water quality in Lake Michigan made 
with a dynamic lake eutrophication model, 8:6103 (RA:US) 
Upper trophic level interactions in a dynamic lake 
eutrophication model, 8:6104 (RA:US) 


Limnology 
Electron flow via sulfate reduction and methanogenesis in the 
anaerobic hypolimnion of Lake Mendato, 8:6109 (J:US) 
Water Pollution Control 
Sludge removal from flat lakes - investigation with a view to 
sludge uses, 8:6140 (RA:DE:In German) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Recent results from PETRA on R, on hadronic final states, 
and on inclusive hadron spectra, 8:6371 (R:DE) 
LAMPF LINAC 
Modifications 
Plans for LAMPF II, 8:5939 (R:US) 
Neutrino Beams 
Working group on neutrino flux calculations, 8:6386 (RA:US) 
Research Programs 
Nucleon-nucleon experiments at LAMPF, 8:6389 (R:US) 
RECLAMATION 


Bibliographies 
Postmining land use: a bibliography of existing experience and 
potential alternative uses for reclaiming surface coal mining 
operations, 8:4044 (R:US) 
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LAND TRANSPORT 
Risk Assessment 
LPG land transportation and storage safety. Final report, 
8:4126 (R:US) 
LAND USE 
Environmental Impacts 
Simulating the impact of tropical land use changes on the 
exchange of carbon between vegetation and the atmosphere, 
8:6082 (RA:US) 
Legal Aspects 
Assessment of eminent domain at it related to land-use issues in 
energy transportation corridors, 8:5359 (R:US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANTHANIDES 
See RARE EARTHS 


Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

LANTHANUM 144 
Energy Levels 
Decay of neutron-rich '**Ba to levels of **La, 8:6479 (J:US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM COMPOUNDS 
Ton Implantation 

Photosensitivity enhancement of PLZT ceramics by positive- 

ion implantation (Patent), 8:5828 (P:US) 
LANTHANUM FLUORIDES 
Photoemission 

Photoelectric emission from thin films in the vacuum- 

ultraviolet region. Final report, 8:6335 (R:US) 
LANTHANUM HYDRIDES 
Electronic Structure 

Electronic-structure studies of metal-hydrogen systems using 
photoelectron spectroscopy (PES) radiation. Final report, 1 
March 1980-31 August 1982, 8:5678 (R:US) 

LARDERELLO GEOTHERMAL FIELD 
Geochemical Surveys 

Temporal evolution of the composition of the fluid from 

Serrazzano zone (Larderello), 8:4793 (RA:US) 
Geothermal Fluids 

Temporal evolution of the composition of the fluid from 

Serrazzano zone (Larderello), 8:4793 (RA:US) 
Reinjection 

First results of a reinjection experiment at Larderello, 8:4859 
(RA:US) 

Use of environmental isotopes as natural tracers in a reinjection 
experiment at Larderello, 8:4860 (RA:US) 

LARGE COIL PROGRAM 
Superconducting magnet development, 8:6623 (RA:US) 
LASER BEAM MACHINING 
Cleaning 

Slag capture and removal during laser cutting (Patent 

application), 8:4266 (P:US) 
LASER FUSION REACTORS 
Reactor Technology 

Near term engineering challenges in inertial confinement 

fusion, 8:6646 (BA:US) 
LASER ISOTOPE SEPARATION 
Comparative Evaluations 

Laser separation of uranium chosen for scaleup (Atomic vapor 
laser isotope separation, molecular laser isotope separation, 
and plasma separation process), 8:4246 (J:US) 


Research 


Programs 
Research directed at developing a classical theory to describe 
isotope separation of polyatomic molecules illuminated by 
intense infrared radiation. Final report, May 7- 
1979, extension December 31, 1979, 8:5739 (R:US) 
LASER SPECTROSCOPY 
Method for spectrochemical analysis using time-resolved laser- 
induced breakdown (Patent application), 8:5731 (P:US) 
Computerized Control Systems 
1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG/glass laser for studying combustion processes, 
8:6019 (J:US) 
LASER TARGETS 
Ablation 
Internal heat deposition in laser highly accelerated targets, 
8:6638 (J:US) 
Acceleration 
Internal heat deposition in laser highly accelerated targets, 
8:6638 (J:US) 
Defects 
Image analysis technique: a theoretical explanation, 8:6641 
(J:US) 
Fabrication 
Production of glass balloons for laser targets, 8:4530 (R:US) 
Interferometry 
Reflection-transmission phase shift: interferometer and viewing 
optics, 8:4531 (J:US) 
Thickness 
Reflection-transmission phase shift: interferometer and viewing 
optics, 8:4531 (J:US) 
LASER-PRODUCED PLASMA 
Plasma Diagnostics 
Internal heat deposition in laser highly accelerated targets, 
8:6638 (J:US) 
Operation and maintenance manual for LEA76-1334 compact 
streak camera, 8:6541 (R:US) 
Plasma Pressure 
Internal heat deposition in laser highly accelerated targets, 
8:6638 (J:US) 
Temperature Measurement 
Internal heat deposition in laser highly accelerated targets, 
8:6638 (J:US) 
Transport Theory 
Evolution of two-dimensional effects in fast electron 
from high intensity laser plasma interactions, 8:6543 (R:DE) 
LATENT HEAT STORAGE 
Materials Testing 
1981 annual status report: hydrogen production, energy storage 
and transport, 8:4547 (B:XE) 
LATTICE FIELD THEORY 
Feynman Path Integral 
Complex path integrals and finite temperature, 8:6412 (J:NL) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Nuclear Facilities 
Safety analysis report for the Heavy-Element Facility 
(Building 251), Lawrence Livermore National Laboratory, 
8:6100 (R:US) 
LEACHATES 
Chemical Analysis 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 
Chemical Composition 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Leachability and aqueous speciation of selected trace 
constituents of coal fly ash. Final report, 8:5017 (R:US) 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 





LEACHING 
PH Value 


PH Value 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
LEACHING 
Measuring Methods 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
LEAD 
Corrosion Resistance 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Ecological Concentration 
Time-series analysis for identification of particle-emission 
sources, 8:6046 (R:US) 
Environmental Transport 
Remobilisation of mercury and lead from a model sediment, 
8:6125 (RA:DE:In German) 
LEAD 206 TARGET 
Neutron Reactions 
Fragmentation of few-quasiparticle components of highly 
excited states in 7°? 2°§Pb, 8:6471 (R:XJ) 
LEAD 207 
Energy Levels 
Fragmentation of few-quasiparticle components of highly 
excited states in 7°? 2°°Pb, 8:6471 (R:XJ) 
LEAD 207 TARGET 
Neutron Reactions 
Fragmentation of few-quasiparticle components of highly 
excited states in 7°? 2°°Pb, 8:6471 (R:XJ) 
LEAD 208 
Collective Excitations 
Current analysis for rotating and vibrating heavy nuclei, 8:6485 
(R:US) 
Energy Levels 
Fragmentation of few-quasiparticle components of highly 
excited states in 7°? 2°§Pb, 8:6471 (R:XJ) 
Inelastic electron scattering from 7°*Pb at 180°, 8:6473 (J:US) 
Weak-coupling calculations in the °*Pb core region, 8:6470 
(R:US) 
LEAD 208 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
Argon 40 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
Carbon 12 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
Deuteron Reactions 
Measurement of the electric polarizability of the deuteron, 
8:6424 (J:US) 
Electron Reactions 
Inelastic electron scattering from ?°*Pb at 180° 8:6473 (J:US) 
Proton Reactions 
Observed relations between proton spin observables in natural 
parity transitions in “°Ca(p,p’)*°Ca and °*Pb(p,p’)?°°Pb 
reactions at 500 MeV, 8:6445 (J:US) 
LEAD 210 
Radioecological Concentration 
289 240Py, 241 Am, and 743 244Cm in a core from the Saguenay 
Fjord, Quebec, 8:6089 (RA:US) 
Biology of the central North Pacific, 8:6139 (RA:US) 
LEAD ALLOYS 
Compatibility 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
Corrosive Effects 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
LEAD COMPOUNDS 
Ion Implantation 
Photosensitivity enhancement of PLZT ceramics by positive- 
ion implantation (Patent), 8:5828 (P:US) 


ERA Vol. 8, No.3 / 174S 


LEAD ISOTOPES 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
Energy Levels 
Weak-coupling calculations in the 7°*Pb core region, 8:6470 
(R:US) 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
LEAD TELLURIDES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
LEAD-ACID BATTERIES 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
LEAK DETECTORS 
Performance 
Development of a leak location system for use on underground 
electric power transmission cable. Final report, 8:5029 
(R:US) 
Specifications 
Condenser inleakage monitoring system development. Final 
report, 8:5037 (R:US) 
LEASING 
Environmental Policy 
Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 
Legal Aspects 
Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 
Socio-Economic Factors 
Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 
LEED 
See ELECTRON DIFFRACTION 
LENSES 
Fabrication « 
Using calculators and computers in the shop, 8:6679 (R:US) 
Polishing 
High-speed polishing of glass lenses, 8:5826 (R:US) 
LEPTON NUMBER 
Conservation Laws 
Prospects in lepton-flavor violation, 8:6408 (R:US) 
LEPTONS 
See also NEUTRINOS 
Bag Model 
Lepton bags, 8:6402 (J:US) 
LEUKEMIA 
Chemotherapy 
Side effects and late sequelae of combined irradiation- and 
chemotherapy of the neurocranium in children with acute 
lymphoblastic leukaemia, 8:6197 (R:DE:In German) 
Radiotherapy 
Side effects and late sequelae of combined irradiation- and 
chemotherapy of the neurocranium in children with acute 
lymphoblastic leukaemia, 8:6197 (R:DE:In German) 
LEVEL INDICATORS 
Performance Testing 
Analysis of the performance of the Westinghouse reactor 
vessel level indicating system for tests at semiscale (PWR), 
8:5073 (R:US) 
LI-DRIFTED GE DETECTORS 
Regeneration 
Lithium germanium detectors reactivation, 8:5972 (R:AR:SP) 
LIGHT NUCLEI 
Alpha Reactions : 
Neutron yields from bombardment of a-particles, 8:6419 
(R:JP:In Japanese and English) 
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Proton Reactions 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
LIGHTING SYSTEMS 
Cost Benefit Analysis 
Cost-effective visibility-based design procedures for general 
office lighting, 8:5504 (J:US) 
Design 
Cost-effective visibility-based design procedures for general 
Office lighting, 8:5504 (J:US) 
LIGNITE 
Calorific Value 
Characteristics of low-rank coals important in their utilization, 
8:3980 (R:US) 
Chemical Composition 
Characteristics of low-rank coals important in their utilization, 
8:3980 (R:US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
KHARKOV LINAC 
LAMPF LINAC 
SACLAY LINAC 
UNILAC 


Beam Dynamics 
Electron acceleration in a homogeneous circular diaphragmatic 
wavequide with account for current loading, 8:5906 
(RA:SU:In Russian) 
Electron beam dynamics in the linear accelerator of the 
VEPP-4 positron source, 8:5902 (RA:SU:In Russian) 
Study on dynamics of beams of high luminosity in electron 
linacs, 8:5907 (RA:SU:In Russian) 
Meetings 
Laser acceleration of particles, 8:5889 (B:US) 
Waveguides 
Electron acceleration in a homogeneous circular diaphragmatic 
wavequide with account for current loading, 8:5906 
(RA:SU:In Russian) 
LIQUEFIED PETROLEUM GASES 
Chemical Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Gas Spills 
LPG land transportation and storage safety. Final report, 
8:4126 (R:US) 
Land Transport 
LPG land transportation and storage safety. Final report, 
8:4126 (R:US) 
Thermodynamic Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Transport 
Impediments to achieving widespread distribution of LPG, 
8:4183 (R:NZ) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS 
Research Programs 
Liquid fossil-fuel technology. Quarterly technical progress 
report, April-June 1982, 8:4100 (R:US) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Equations of State 
-Study of spatially nonuniform solutions of the first BBGKY 
equation, 8:6517 (J:US) 
Rubidium 
Study of spatially nonuniform solutions of the first BBGKY 
equation, 8:6517 (J:US) 
LIQUID WASTES 
See also WASTE WATER 
Environmental Impacts 
Fabrication of selected advanced photovoltaic material options, 
8:4725 (RA:US) 


Radionuclide Migration 
216-S-1 and S-2 mixed-fission-product crib-characterization 
study, 8:4437 (R:US) 
LIQUIDS 
See also LIQUID METALS 
Distribution Functions 
Study of spatially nonuniform solutions of the first BBGKY 
equation, 8:6517 (J:US) 
Hard-Sphere Model 
Study of spatially nonuniform solutions of the first BBGKY 
equation, 8:6517 (J:US) 
LITHIUM 
Brillouin Effect 
Brillouin spectra of K/sub 1-x/Li/sub x/TaO; under poled and 
zero-field-cooled conditions, 8:5707 (J:US) 
Corrosive Effects 
Corrosion of austenitic, ferritic, and long-range-ordered alloys 
in flowing lithium, 8:6602 (RA:US) 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
Electronic Structure 
Fixed-node quantum Monte Carlo for molecules, 8:6349 (J:US) 
Emission Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Tonization 
Electron impact ionization of lithium, 8:6640 (J:US) 
Leaching 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
LITHIUM 6 TARGET 
Kaon Minus Reactions 
Experiments with A hypernuclei, 8:6426 (R:US) 
LITHIUM 7 
Hypernuclei 
Experiments with A hypernuclei, 8:6426 (R:US) 
Experiments with A hypernuclei, 8:6427 (R:US) 
LITHIUM 7 TARGET 
Kaon Minus Reactions 
Experiments with A hypernuclei, 8:6427 (R:US) 
LITHIUM ALLOYS 
Compatibility 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
Corrosive Effects 
Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 
LITHIUM CARBONATES 
Electrophoresis 
Electromigrational composition gradients in molten carbonates: 
a review, 8:5449 (R:US) 
LITHIUM FLUORIDES 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 


Fixed-node quantum Monte Carlo for molecules, 8:6349 (J:US) 
LITHIUM OXIDES 
Compatibility 
Compatibility studies of structural alloys with solid breeder 
materials, 8:6605 (RA:US) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 


See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
PHENIX REACTOR 
SNR-1 REACTOR 
SUPER PHENIX REACTOR 





LOAD MANAGEMENT 
Containment Systems 


Containment Systems 
MSPEC users’ manual, 8:5233 (R:US) 
Fuel Assemblies 

THORAX pretest prediction of a sodium-boiling transient in a 

19-pin simulated LMFBR driver bundle, 8:5185 (R:US) 
Fuel Cycle 

Technological questions of the breeder fuel cycle, 8:5112 
(R:DE:In German) 

Tokai Works annual progress report, April 1980-March 1981, 
8:4249 (R:JP) 

Fuel Cycle Centers 

Reprocessing of fast reactor fuels. The TOR project, 8:4251 

(R:FR:In French, English) 
Loss of Flow 

THORAX pretest prediction of a sodium-boiling transient in a 

19-pin simulated LMFBR driver bundle, 8:5185 (R:US) 
Meltdown 

Interfacial instabilities and their relation to recriticality in a 

disrupted LMFBR core, 8:5187 (R:US) 
Reactor Accidents 

MSPEC users’ manual, 8:5233 (R:US) 

Thermo-mechanical loadings of primary structures in 
accidental conditions, and approach to solution by limit 
design, 8:5179 (R:FR) 

Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report, 8:5220 (R:US) 

Reactor Core Disruption 

Interfacial instabilities and their relation to recriticality in a 

disrupted LMFBR core, 8:5187 (R:US) 
Reactor Cores 

Burn up calculation applied to the NEACRP fast breeder 
benchmark. Appendix: tables of 70 and 25 group cross 
sections for actinide and F.P., 8:5087 (R:JP) 

Interpretations of pin/plate sodium-void reactivity 
measurements in the fast critical assembly ZPPR-5A using 
RRC codes and data system, 8:5095 (R:IN) 

Reactor Kinetics 

Interpretations of pin/plate sodium-void reactivity 
measurements in the fast critical assembly ZPPR-5A using 
RRC codes and data system, 8:5095 (R:IN) 

Reactor Licensing 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Reactor Safety 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1982, 8:5215 (R:US) 

Spent Fuel Elements 

MILLI II: Conceptual study of a pilot reprocessing plant for 

LMFBR fuel elements, 8:4263 (RA:DE:In German) 
Transient Overpower Accidents 

Consequences of axial midplane failures during hypothetical 

transient overpower accidents, 8:5200 (R:US) 


LOAD MANAGEMENT 


Research Programs 
New directions in load research, 8:5425 (BA:US) 


LOCAL GALAXY 


See MILKY WAY 


LOFT REACTOR 


In Core Instruments 
LOFT experimental measurements uncertainty analyses. 
Volume IV. Liquid-level transducers, 8:5167 (R:US) 
Level Indicators 
LOFT experimental measurements uncertainty analyses. 
Volume IV. Liquid-level transducers, 8:5167 (R:US) 
Pulsed Neutron Techniques 
LOFT experimental measurements uncertainty analyses. 
Volume XX. Fluid-velocity measurement using pulsed- 
neutron activation, 8:5168 (R:US) 
Reactor Instrumentation 
Instrument failure detection and accommodation (with 
applications to LOFT primary system), 8:5161 (R:US) 
LOFT experimental measurements uncertainty analyses. 
Volume XX. Fluid-velocity measurement using pulsed- 
neutron activation, 8:5168 (R:US) 
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LONGWALL MINING 


Comparative Evaluations 
Assessment of the single-pass thick-seam longwall mining 
method. Final report, 8:4056 (R:US) 
Economic Analysis 
Assessment of the single-pass thick-seam longwall mining 
method. Final report, 8:4056 (R:US) 
Technology Assessment 
Assessment of the single-pass thick-seam longwall mining 
method. Final report, 8:4056 (R:US) 
Technology Transfer 
Decision-modeling approach to forecasting the diffusion of 
longwall mining technologies (USA), 8:4065 (J:US) 


LOS ALAMOS MESON PHYSICS FACILITY 


See LAMPF LINAC 


LOSS OF COOLANT 


Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions 
(PWR), 8:5225 (R:US) 

Hydrogen-burn survival: preliminary thermal model and test 
results, 8:5221 (R:US) 

After-Heat Removal 

Decay-heat-removal experiments in a UTSG two-loop test 
facility. Interim report (U-tube steam generator), 8:5195 
(R:US) 

Fission Product Release 

SCRAM-discharge volume break studies. Part 2. Fission- 

product transport analyses (PWR; BWR), 8:5184 (R:US) 
Heat Transfer 

2D/3D analysis program report. Progress report, 1981, 8:5222 
(R:US) 

COBRA/TRAC analysis of the PKL reflood test K9 (PWR), 
8:5237 (R:US) 

Facility description. THTF Mod 3 ORNL PWR BDHT 
separate-effects program, 8:5219 (R:US) 

Semiscale program review: contributions to nuclear-power- 
production safety (PWR), 8:5190 (R:US) 

TRAC analysis support for the 2D/3D program (PWR), 
8:5209 (R:US) 

Hydraulics 

2D/3D analysis program report. Progress report, 1981, 8:5222 
(R:US) 

COBRA/TRAC analysis of the PKL reflood test K9 (PWR), 
8:5237 (R:US) 

Facility description. THTF Mod 3 ORNL PWR BDHT 
separate-effects program, 8:5219 (R:US) 

Semiscale program review: contributions to nuclear-power- 
production safety (PWR), 8:5190 (R:US) 

TRAC analysis support for the 2D/3D program (PWR), 
8:5209 (R:US) 

Hydrodynamics 

Some applications of holography at the Idaho National 

Engineering Laboratory (PWR;BWR), 8:5191 (R:US) 
Hydrogen Production 

Hydrogen distribution in a containment with a high-velocity 

hydrogen-steam source, 8:5201 (R:US) 
Radioactivity Transport 

SCRAM-discharge volume break studies. Part 2. Fission- 

product transport analyses (PWR; BWR), 8:5184 (R:US) 
RHR Systems 

Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 

Stresses 

Load on build-in components in pressurized reactor vessels 
during rapid pressure release operations: German standard 
problem No. 5, 8:5253 (TG:US) 

Test Facilities 

Development of techniques for fabrication of film probe sensor 
assembly (PWR; BWR), 8:5227 (R:US) 

Facility description. THTF Mod 3 ORNL PWR BDHT 
separate-effects program, 8:5219 (R:US) 

Semiscale program review: contributions to nuclear-power- 
production safety (PWR), 8:5190 (R:US) 

Some applications of holography at the Idaho National 
Engineering Laboratory (PWR;BWR), 8:5191 (R:US) 
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Thermal Stresses 
Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-II) (PWR; BWR), 8:5202 (R:JP:In Japanese) 
Variations in Zircaloy-4 cladding deformation in replicate 
LOCA simulation tests (PWR), 8:5226 (R:US) 
Two-Phase Flow 
Some applications of holography at the Idaho National 
Engineering Laboratory (PWR;BWR), 8:5191 (R:US) 
LOSS OF FLOW 
After-Heat Removal 
Results of the Semiscale Mod-2A natural-circulation 
experiments (PWR), 8:5216 (R:US) 
THORAX pretest prediction of a sodium-boiling transient in a 
19-pin simulated LMFBR driver bundle, 8:5185 (R:US) 
Heat Transfer 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Results of the Semiscale Mod-2A natural-circulation 
experiments (PWR), 8:5216 (R:US) 
Hydraulics 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Results of the Semiscale Mod-2A natural-circulation 
experiments (PWR), 8:5216 (R:US) 
Reactor Kinetics 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Test Facilities 
Results of the Semiscale Mod-2A natural-circulation 
experiments (PWR), 8:5216 (R:US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Aquatic Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) ; 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
Geopressured Systems 
Geopressured geothermal resource in Texas and Louisiana: 
geological constraints, 8:4787 (J:US) 
Site geology of the DOE Gladys McCall No. 1 well, 8:4788 
(J:US) 
Geothermal Resources 
Low-grade geothermal resources in northern Louisiana, 8:4819 
(J:US) 
Heat Flow 
Low-grade geothermal resources in northern Louisiana, 8:4819 
(J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Terrestrial Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) 
Uranium Deposits 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
LOVIISA-1 REACTOR 
Radioactive Waste Facilities 
Solidification plant for Loviisa NPS, 8:4316 (RA:DK) 
LOVIISA-2 REACTOR 
Radioactive Waste Facilities 
Solidification plant for Loviisa NPS, 8:4316 (RA:DK) 
LOW INCOME GROUPS 
Energy Policy 
Conference summary, 8:5382 (BA:US) 
Federal Assistance 
Conference summary, 8:5382 (BA:US) 
Energy and the elderly: a public policy response (Lead 
abstract), 8:5297 (B:US) 
Energy crisis intervention program, 8:5377 (BA:US) 
Low-income energy assistance program: federal perspective, 
8:5375 (BA:US) 


LURGI PROCESS 
Computerized Simulation 


Low-income energy assistance program: state perspective, 
8:5376 (BA:US) 

National policy and legislation, 8:5379 (BA:US) 

Urban elderly: changing energetic lifestyles, 8:5301 (BA:US) 

Weatherization program, 8:5378 (BA:US) 

Financial Assistance 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 


LOW-BETA PLASMA 


Electron-Ion Collisions 
Collisional drift waves in a spheromak geometry, 8:6559 (J:US) 


LOW-HEAD HYDROELECTRIC POWER PLANTS 


Dams 
Weir installations and weir gates in low-head power schemes, 
8:4573 (RA:DE) 
Economic Analysis 
Brief reconnaissance study for the addition of hydropower for 
Mayodan Dam, Mayodan, North Carolina, 8:4586 (R:US) 
Feasibility Studies 
Brief reconnaissance study for the addition of hydropower for 
Mayodan Dam, Mayodan, North Carolina, 8:4586 (R:US) 
Intake Canals 
Water conveyance structures in low-head hydro-developments, 
8:4575 (RA:DE) 
Intake Structures 
Power intake and sand trap in low-head power developments, 
8:4574 (RA:DE) 
Water conveyance structures in low-head hydro-developments, 
8:4575 (RA:DE) 


LOW-LEVEL RADIOACTIVE WASTES 


Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 
Forecasting 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Inventories 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Meetings 
Symposium on low-level waste disposal: site suitability 
requirements, 8:4376 (R:US) 
Transport Regulations 
Transportation of radioactive material in Washington State, 
September 1980-September 1981, 8:4280 (R:US) 


LP-GAS 


See LIQUEFIED PETROLEUM GASES 


LUBRICANTS 


See also LUBRICATING OILS 
Performance 
Investigation and development of a lubricated reciprocating 
compressor for a heat pump with condensation temperature 
of 120°C, 8:5827 (TG:GB) 


LUBRICATING OILS 


See also WASTE OILS 
Dilution 
Effect of low-proof alcohol fumigation-fueling on crankcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 
Physical Properties 
Effect of low-proof alcohol fumigation-fueling on crafikcase oil 
dilution in a diesel-cycle engine. Final report, 8:5591 (R:US) 


LUMBER INDUSTRY 


See WOOD PRODUCTS INDUSTRY 


LUNGS 


Biological Radiation Effects 
Rapid method of determining the respiratory uptake of 
radionuclides of varying aerosol size, 8:6242 (J:US) 


LURGI PROCESS 


Computerized Simulation 
Moving-bed gasification - combined-cycle control study. 
Volume 2. Results and conclusions, Case 2 - oxygen-blown, 
slagging-ash operation, 8:3958 (R:US) 





Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

LUTETIUM CHLORIDES 
Photoemission 

Photoelectric emission from thin films in the vacuum- 

ultraviolet region. Final report, 8:6335 (R:US) 
LYSOSOMES 
Variations 

Numerical variation of the lysosomes of the proximal 
convoluted tubule of a mouse submitted to X-ray irradiation, 
8:6226 (RA:BR:In Portuguese) 


MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACHINE TOOLS 

Automation 
Plans and resources required for a computer numerically 
controlled machine tool tester, 8:5823 (R:US) 


Plans and resources required for a computer numerically 
controlled machine tool tester, 8:5823 (R:US) 
MACROPHAGES 
Biological Functions 
Antigen presentation by peritoneal macrophages from young 
adult and old mice, 8:6207 (J:US) 
MAGMA SYSTEMS 
Heat Extraction 
Energy extraction from crustal magma bodies, 8:4914 (R:US) 
GMAMAX PROCESS 


See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Activation Analysis 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
Leaching 
Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
MAGNESIUM 22 
Decay 
Beta-delayed proton decay of an odd-odd T/sub z/ = -2 
isotope, 7Al, 8:6438 (J:US) 
Mass 
Beta-delayed proton decay of an odd-odd T/sub z/ = -2 
isotope, 7Al, 8:6438 (J:US) 
MAGNESIUM 24 TARGET 
Helium 3 Reactions 
Beta-delayed proton decay of an odd-odd T/sub z/ = -2 
isotope, 7" Al, 8:6438 (J:US) 
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MAGNESIUM CHLORIDES 
Radiolysis 
Role of charge-transfer species in a pulse radiolysis of the 
methanolic solutions of magnesium chloride, 8:5769 
(RA:DD) 
MAGNESIUM COMPOUNDS 
Photolysis 
Radiolysis and photolysis of magnesium methoxide 
Mg(OCHs), 8:5777 (RA:DD) 
Radiolysis 
Radiolysis and photolysis of magnesium methoxide 
Mg(OCHs):, 8:5777 (RA:DD) 
MAGNESIUM OXIDES 
See also SPINELS 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
Protective Coatings 
Slip-cast coating of alumina crucibles, 8:5677 (R:EG) 
MAGNESIUM SILICATES 
Microstructure 
Effects of ZrOz and ZrSiO, on the structure of fused spinels, 
forsterites, mullites, and corundum refractories, 8:5683 
(TJ:US) 
MAGNET COILS 
Eddy Currents 
Calculation of eddy-current losses in toroidal-field-coil casing, 
8:6568 (R:US) 
Fabrication 
Clamp for use in winding large magnet coils (Patent), 8:5834 
(P:US) 
Winding Machines 
Clamp for use in winding large magnet coils (Patent), 8:5834 
(P:US) 
MAGNETIC BAYS 
Magnetic Storms 
Multiple-Spacecraft and Correlated Riometer Study of 
Magnetospheric Substorm Phenomena, 8:6329 (J:US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
Computer Calculations 
Application of the direct integral method for calculation of 
stationary magnetic fields in systems with iron, 8:5892 
(RA:SU:In Russian) 
Numerical Solution 
Numerical simulation of quisistationary magnetic fields with 
account for ferromagnetic saturation, 8:5893 (RA:SU:In 
Russian) 
MAGNETIC MIRROR CONFIGURATIONS 
Ambipolar Diffusion 
Self-consistent axial ambipolar potential profile in mirror 
machines, 8:6553 (R:US) 
MAGNETIC MIRRORS 


See also MFTF DEVICES 
TMX DEVICES 


Flute Instability 
Flute instability in axisymmetric mirrors, 8:6561 (J:US) 
MAGNETIC REFRIGERATORS 
Design 
Wheel-type magnetic refrigerator (Patent), 8:5832 (P:US) 
Operation 
Wheel-type magnetic refrigerator (Patent), 8:5832 (P:US) 
MAGNETIC STORMS 
Charged-Particle Precipitation 
Observation and modeling of energetic particles at 
synchronous orbit on July 29, 1977, 8:6328 (J:US) 
MAGNETITE 
Comparative Evaluations 
Comparative studies of magnetite and magnetically fractioned 
fly ash heavy media for use in coal washing, 8:4072 (RA:US) 
Materials Recovery 
Flyash magnetite: a commercial realization, 8:4000 (RA:US) 
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Materials Testing 
Comparative studies of magnetite and magnetically fractioned 
fly ash heavy media for use in coal washing, 8:4072 (RA:US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Differential Equations 
Existence of eigenmodes of linear quasi-periodic differential 
equations and their relation to the MHD continuum, 8:6360 
(R:DE) 


Noncanonical Hamiltonian formulation of ideal 
magnetohydrodynamics, 8:6361 (R:US) 
MAGNETOSPHERE 
Ion Temperature 
Observations of gyrating ions in the foot of the nearly 
perpendicular bow shock, 8:6330 (J:US) 
Magnetic Storms 
SSC on July 29, 1977 and its propagation within the 
magnetosphere, 8:6327 (J:US) 
MAGNETOTELLURIC SURVEYS 
Uses 
CSAMT: application and advantage, 8:6286 (BA:US) 
MAGNETS 
See also ELECTROMAGNETS 
Magnetic Fields 
Perturbation effects in segmented rare earth cobalt multipole 
magnets, 8:5946 (J:NL) 
MAGNONS 
Dispersion Relations 
Frozen magnon theory and its application to commensurate 
antiferromagnetic chromium alloys, 8:6511 (J:NL) 
MAINE 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
MAINE YANKEE REACTOR 
Loss of Coolant 
Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 


Availability 
Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 
Cost 
Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 
Photosynthesis 
Effects of long-term CO: concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 
Productivity 
Evidence for extreme resistance of field corn to intermittent 
sulfur dioxide stress, 8:6251 (RA:US) 
Impact of ozone on yield of field corn, 8:6250 (RA:US) 
Relative sensitivity of field corn hybrids to ozone: a field 
study, 8:6252 (RA:US) 
MAN 
See also REFERENCE MAN 
Radiation Doses 
Comparison of the radiological doses to man predicted by the 
UDAD and UMMAC assessment codes, 8:4507 (R:US) 
Radioactivity ; 
Measurement of total body radioactivity in man. An evaluation 
of detector geometries with applications in radiation 
protection and nuclear medicine, 8:6093 (R:SE) 
Whole-Body Counting 
Measurement of total body radioactivity in man. An evaluation 
of detector geometries with applications in radiation 
protection and nuclear medicine, 8:6093 (R:SE) 


MANGANESE 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
MANIPULATORS 
Design 
Internal motion in high vacuum systems, 8:5858 (R:US) 
Operation 
Internal motion in high vacuum systems, 8:5858 (R:US) 
MANNOSE 


1-""C-D-glucose and related compounds, 8:5791 (P:US) 
MANPOWER 
Resource, capital, and labor requirements of the National 
Energy Policy Plan: 1980 to 2000, 8:5345 (R:US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Biogas systems in Switzerland. A tour to 11 plants in the 
North-Eastern Switzerland, fall 81, 8:4653 (R:DK-:In Danish) 
BIOGAS Process 
Small-scale biogas applications, 8:4665 (R:US) 
MANY-BODY PROBLEM 
Quantum Mechanics 
Relativistic quantum mechanics of particles with direct 
interactions, 8:6518 (J:US) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARGINAL-COST PRICING 
Economic Impact 
Pricing a competitive fuel without disrupting national energy 
policy, 8:4185 (BA:US) 
Evaluation 
Pricing a competitive fuel without disrupting national energy 
policy, 8:4185 (BA:US) 
MARINE DISPOSAL 
Feasibility Studies 
Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 
Research Programs 
Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 
Risk Assessment 
Accident scenarios and probabilities for the SDP transportation 
system, 8:4464 (RA:US) 


Accident scenarios and probabilities for the SDP transportation 
system, 8:4464 (RA:US) 

Subseabed disposal safety analysis, 8:4463 (RA:US) 

Site Selection 

Analysis of geological and geophysical data from study 
locations C;, Bi, and E2 in the northwest PAC 1 study 
region, 8:4467 (RA:US) 

Assessment of North Atlantic seabed regions for radioactive 
waste disposal, 8:4465 (RA:US) 

Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 





Ichthyolith age correlation of North Pacific cores, 8:4472 
(RA:US) 
Pacific site assessment, 8:4470 (RA:US) 
Pacific site assessment, 8:4471 (RA:US) 
Paleomagnetic study of areas B1, Cl and E2, 8:4469 (RA:US) 
Site qualification activities, 8:4468 (RA:US) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKET 
Evaluation 
Methods for analyzing the market penetration of end-use 
technologies: a guide for utility planners. Final report, 8:5351 
(R:US) 


Market-penetration model: multimarket, multitechnology, 
multiattribute technological forecasting, 8:5296 (J:US) 
MARYLAND 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
KS 


See RESPIRATORS 
MASS SPECTROMETERS 
Analog Systems 
Analog and digital dividers for mass spectrometers, 8:5986 
(RA:SU:In Russian) 
Ton Sources 
Cs* ion source for secondary ion mass spectrometry, 8:6016 
(R:DE) 
MASS SPECTROSCOPY 
Calibration Standards 
Aspects of quantitative secondary ion mass spectrometry, 
8:5716 (R:DE:In German) 
Chromatography 
Supercritical fluid chromatography: mass spectrometry, 8:5728 
(R:US) 
MASSACHUSETTS 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
MATERIAL BALANCE 
Comparative Evaluations 
Assessing environmental risks from photovoltaic energy 
technologies, 8:4594 (RA:US) 
MA 


See also BUILDING MATERIALS 
FERROMAGNETIC MATERIALS 
GRANULAR MATERIALS 
POROUS MATERIALS 


Cracks 
Scattering by flaws in a slab or a half-space, 8:5854 (R:US) 
Microstructure 
Effects of microstructure on the speed and attenuation of 
elastic waves, 8:5852 (R:US) 
Residual Stresses 
Residual-stress characterization by use of elastic-wave- 
scattering measurements, 8:5853 (R:US) 
Ultrasonic Testing 
Effects of microstructure on the speed and attenuation of 
elastic waves, 8:5852 (R:US) 
Scattering by flaws in a slab or a half-space, 8:5854 (R:US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
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MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 
Economic Analysis 
Economic metal recovery from fly ash, 8:5513 (R:US) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Equipment 
High speed tensile tests on large scale specimens. Stage I: 
model tests and construction of a high speed tensile machine, 
8:5210 (R:DE:GE) 
MATHEMATICAL OPERATORS 
Boltzmann Equation 
Some operators which commute in a nonlinear Boltzmann 
equation, 8:6566 (J:IT) 
MATHEMATICS 
See also STATISTICS 
Dimensions 
Dimension of chaotic attractors, 8:6664 (R:US) 
MC GUIRE-1 REACTOR 
Neutron Detectors 
Passive neutron dosimetry for measurements at the McGuire 
reactor. Final report, 8:5056 (R:US) 
Pressure Vessels 
Passive neutron dosimetry for measurements at the McGuire 
reactor. Final report, 8:5056 (R:US) 
MC GUIRE-2 REACTOR 
Diesel Engines 
Common-cause failure analysis of the McGuire Unit 2 essential 
auxiliary-power system, 8:5188 (R:US) 
Power Supplies 
Common-cause failure analysis of the McGuire Unit 2 essential 
auxiliary-power system, 8:5188 (R:US) 
MEAT 
Radioactivity 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) : 
MEAT INDUSTRY 
Energy Analysis 
Energy analysis of slaughterhouse industry. Report, 8:5526 
(R:DK:In Danish) 
Energy analysis of swine-slaughterhouse industry, 8:5527 
(R:DK:In Danish) 
Energy analysis for swine-slaughter industry. Dynamic survey 
models, 8:5528 (R:DK:In Danish) 
Energy Conservation 
Energy analysis of slaughterhouse industry. Report, 8:5526 
(R:DK:In Danish) 
MECHANICAL STRUCTURES 


See also SUPPORTS 
TOWERS 


Deformation 
Thermo-mechanical loadings of primary structures in 
accidental conditions, and approach to solution by limit 
design, 8:5179 (R:FR) 
MEDICAL PERSONNEL 
Radiation Protection 
Principles and practices for keeping occupational radiation 
exposures at medical institutions as low as reasonably 
achievable, 8:6230 (R:US) 
MEDICINES 
See DRUGS 
MEETINGS 
Reviews 
Stanford geothermal workshops: the first six years, 8:4743 
(RA:US) 


See also CORIUM 
After-Heat 
Attack of fragmented-core debris on concrete in the presence 
of water (PWR; BWR), 8:5241 (R:US) 
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After-Heat Removal 
Transient core-debris bed heat-removal experiments and 
analysis (PWR; BWR), 8:5178 (R:US) 
’ Chemical Reactions 
Attack of fragmented-core debris on concrete in the presence 
of water (PWR; BWR), 8:5241 (R:US) 
CORCON: molten-fuel/concrete interactions code, 8:5249 
(R:US) 
Heat transfer between immiscible liquids enhanced by gas 
bubbling (PWR; BWR), 8:5177 (R:US) 
Criticality 
Interfacial instabilities and their relation to recriticality in a 
disrupted LMFBR core, 8:5187 (R:US) 
Heat 
Heat transfer between immiscible liquids enhanced by gas 
bubbling (PWR; BWR), 8:5177 (R:US) 
Relocation and freezing of liquefied fuel-rod material (PWR), 
8:5189 (R:US) 
Transient core-debris bed heat-removal experiments and 
analysis (PWR; BWR), 8:5178 (R:US) 
Hydraulics 
Heat transfer between immiscible liquids enhanced by gas 
bubbling (PWR; BWR), 8:5177 (R:US) 
Relocation and freezing of liquefied fuel-rod material (PWR), 
8:5189 (R:US) 
Transient core-debris bed heat-removal experiments and 
analysis (PWR; BWR), 8:5178 (R:US) 
Legal Aspects 
Protective measures and regulatory strategies for core-melt 
accidents (PWR; BWR), 8:5228 (R:US) 
Pressure Gradients 
Combustion modeling in MARCH: developments and 
limitations (PWR;BWR), 8:5238 (R:US) 
Regulations 
Protective measures and regulatory strategies for core-melt 
accidents (PWR; BWR), 8:5228 (R:US) 
Risk Assessment 
Protective measures and regulatory strategies for core-melt 
accidents (PWR; BWR), 8:5228 (R:US) 
Thermal Stresses 
Attack of fragmented-core debris on concrete in the presence 
of water (PWR; BWR), 8:5241 (R:US) 
MEMBRANE TRANSPORT 
Theoretical analysis of electrostatic effects on ion transport in 
ultrathin membranes, 8:5751 (J:US) 
MEMBRANES 
See also CELL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 
Deformation 
Large elastic deformation of nonlinear axisymmetric 
membranes: a variational approach, 8:5820 (R:US) 
Fabrication 
New diaphragm for an electrolyzer. Final report (Gamma 
rays), 8:5760 (R:XE:FR) 
MEMORY DEVICES 
Photosensitivity enhancement of PLZT ceramics by positive- 
ion implantation (Patent), 8:5828 (P:US) 
MENDELEVIUM 259 
Spontaneous Fission 
Unusually low fragment energies in the symmetric fission of 
259Md, 8:6478 (J:US) 
MERCURY 
Environmental Transport 
Remobilisation of mercury and lead from a model sediment, 
8:6125 (RA:DE:In German) 
Sorption 
Experiments on mercury collection in fabric filters applied to 
coal-fired boilers, 8:4019 (R:SE) 
MERCURY 204 TARGET 
Triton Reactions 
2.102-MeV level in ?°*Hg and the spin gyromagnetic ratio of 
the 3-s proton, 8:6472 (J:US) 
MERCURY 206 
Energy Levels 
2.102-MeV level in ?°*Hg and the spin gyromagnetic ratio of 
the 3-s proton, 8:6472 (J:US) 


METALS 
jon implantation 


Ratio 
2.102-MeV level in ?*Hg and the spin gyromagnetic ratio of 
the 3-s proton, 8:6472 (J:US) 
MERCURY BROMIDES 
Absorption Spectra 
Pseudo-optical absorption spectra 
to 14 eV, 8:5700 (J:US) 
MERCURY CHLORIDES 
Absorption Spectra 
Pseudo-optical absorption 
to 14 eV, 8:5700 (J:US) 
MERCURY COMPOUNDS 
Crystal-Phase Transformations 
Recent progress in commensurate-incommensurate phase 
transformations (Hgs-5 AsF.; 2H polytype of TaSez), 8:5690 
(R:US) 
MERCURY IODIDES 
Dislocations 
Influence of temperature upon dislocation 
limit of single crystal Heh, 8:5982 (R:US) 


in HgCl and HgBr2 from 4 


spectra in HgCk and HgBr2 from 4 


Influence of temperature upon dislocation 
limit of single crystal Hgle, 8:5982 (R:US) 
MERCURY ISOTOPES 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
Energy Levels 
Weak-coupling calculations in the 7*Pb core region, 8:6470 
(R:US) 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
METAL INDUSTRY 
Energy Conservation 
Possibilities of energy conservation in aluminium 
processes in older plants, 8:5530 (R:DE:In German) 
Investment 
Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 
Materials Recovery 
Metal recovery in the electroplating industry, 8:5512 
(RA:DE:In German) 
Steels 
Investment in the Community coalmining and iron and steel 
industries. Report on the 1981 Survey, position as of 1 
January 1981, 8:5293 (R:XE) 
Waste Heat Utilization 
Utilization of the waste heat of a steelwork, 8:5511 (R:DE:In 
German) 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 


RARE EARTHS 
TRANSITION ELEMENTS 


Corrosion Resistance 
Ion implantation for combating wear and corrosion, 8:5675 
(BA:GB) 
Electric Conductivity 
Exchange theory of resistivity saturation, 8:6510 (J:US) 
Erosion 
Consideration of some fundamental erosion processes 
encountered in hypervelocity electromagnetic propulsion, 
8:5641 (R:US) 
Explosive Forming 
Computer simulation of dynamic compaction, 8:5642 (R:US) 
Fatigue 
FATPAC: a computer program for calculating fatigue crack 
growth, 8:5150 (R:GB) 
Fracture Mechanics 
EPFM calculational round robin, 8:5638 (R:SE) 
Ton Implantation 
Ion implantation for combating wear and corrosion, 8:5675 
(BA:GB) 





Chemical Analysis 


Quantitative Chemical Analysis 
Trace metals in natural water. An analytical intercomparison, 
8:6106 (R:SE:In Swedish) 
Quenching 


Conversion of integral-quench furnace to fluidized-bed furnace. 


Final technical report, 8:5874 (R:US) 
METEOROLOGY 
Meteorological considerations for low-level waste disposal, 
8:4385 (RA:US) 
Geographical Variations 
Interpolation of data on the surface of a sphere, 8:6036 (R:US) 
Global Aspects 
Interpolation of data on the surface of a sphere, 8:6036 (R:US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION 
Chemical Reactors 

Modelling of a fixed-bed reactor with cooled walls for 
synthesis of substitute natural gas in consideration of 
simultaneous equilibria, 8:3976 (R:DE:In German) 

METHANE 

Technology of the methane gas fuel station at Essen- 
Frohnhausen sewage treatment plant, 8:5556 (RA:DE:In 
German) 

Air 

Investigation of the ignition behaviour of explosive 
methane/air mixtures as a result of electrical discharges in 
inductive circuits of intrinsically safe mining equipment, 
8:4097 (R:DE:In German) 

Biosynthesis 

Two-stage aerobic-anaerobic sludge treatment with special 
regard to energy consumption and expected gas production, 
8:5548 (RA:DE:In German) 

Combustion 

Influence of chamber length and equivalence ratio on flame 
propagation in a constant-volume duct, 8:4199 (R:US) 

Sewage sludge drying without external heat supply at Alfeld 
sewage treatment plant, 8:5562 (RA:DE:In German) 

Combustion Products 

Optical measurements of soot formation in premixed flames, 

8:4557 (R:US) 
Decomposition 

Progress and problems in hydrate studies at Rice University, 

8:4197 (RA:US) 
Gas Flow 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, April 1, 
1982-June 30, 1982, 8:4058 (R:US) 

Reduction of methane evolution by withdrawning methane 
from seams before working, 8:4061 (R:DE:In German) 

Ignition 

Investigation of the ignition behaviour of explosive 
methane/air mixtures as a result of electrical discharges in 
inductive circuits of intrinsically safe mining equipment, 
8:4097 (R:DE:In German) 

Physical Properties 

Sonic velocities for gases from coal-derived liquids, 8:3972 

(R:US) 
Production 

Application of packed-bed upflow towers in two-phase 
anaerobic digestion, 8:4605 (R:US) 

Energy economy and energy conservation in sewage treatment 
plants, 8:5542 (RA:DE:In German) 

Optimization of the rate of methane production, 8:4558 
(R:SE:In Swedish, English) 

Recovery 

Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

Trace-chemical characterization of pollutants occurring in the 
production of landfill gas from the shoreline regional park 
sanitary landfill, Mountain View, California, 8:4551 (R:US) 

Solubility 

Accurate determination of geopressured aquifer salinity from 

the SP log, 8:4843 (J:US) 
Uses 
Small-scale biogas applications, 8:4665 (R:US) 
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Yields 


Optimum gas production in the digestion of organic substances, 
8:5559 (RA:DE:In German) 


METHANOL 


Catalytic Cracking 
Reformed methanol, 8:5608 (R:US) 
Radiolysis 
Role of charge-transfer species in a pulse radiolysis of the 
methanolic solutions of magnesium chloride, 8:5769 
(RA:DD) 
Synthesis 
Energy inputs and outputs of fuel-alcohol production. 
Appendices G and H. Methanol from coal, 8:3915 (R:US) 


METHANOL FUELS 


Combustion Products 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Combustion Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Energy Balance 
Energy inputs and outputs of fuel-alcohol production. 
Appendices C through F. Methanol from cellulose, 8:4621 
(R:US) 
Energy inputs and outputs of fuel-alcohol production. 
Appendices G and H. Methanol from coal, 8:3915 (R:US) 
Energy inputs and outputs of fuel-alcohol production. 
Summary volume, final report, 8:4622 (R:US) 
Physical Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 


METHANOL PLANTS 


Economics 
Methanol production from Eucalyptus wood chips. Working 
Document 9. Economics of producing methanol from 
Eucalyptus in Central Florida, 8:4635 (R:US) 
Environmental Impacts 
Methanol production from eucalyptus wood chips. Attachment 
V. The Florida eucalyptus energy farm: environmental 
impacts, 8:4633 (R:US) 
Feasibility Studies 
Methanol production from Eucalyptus wood chips. Working 
Document 9. Economics of producing methanol from 
Eucalyptus in Central Florida, 8:4635 (R:US) 
Health Hazards 
Methanol production from eucalyptus wood chips. Attachment 
IV. Health and safety aspects of the eucalypt biomass to 
methanol energy system, 8:4632 (R:US) 
Safety 
Methanol production from eucalyptus wood chips. Attachment 
IV. Health and safety aspects of the eucalypt biomass to 
methanol energy system, 8:4632 (R:US) 


METHYL CHLORIDE 


Viscosity 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 


METHYL PHENOLS 


See CRESOLS 


METHYLBENZENE 


See TOLUENE 


2-METHYLBUTANE 


Heat Transfer 
Analysis of field-performance data on shell-and-tube heat 
exchangers in geothermal serivce, 8:4880 (R:US) 


2-METHYLPROPANE 


Heat Transfer 
Analysis of field-performance data on shell-and-tube heat 
exchangers in geothermal serivce, 8:4880 (R:US) 


MEXICO 


See also CERRO PRIETO GEOTHERMAL FIELD 
Geochemical Surveys 
Hot springs, geochemistry, and regional heat flow of 
northcentral Mexico, 8:4822 (J:US) 
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Heat Flow 
Hot springs, geochemistry, and regional heat flow of 
northcentral Mexico, 8:4822 (J:US) 
Hot Springs 
Hot springs, geochemistry, and regional heat flow of 
northcentral Mexico, 8:4822 (J:US) 
MFTF DEVICES 
ECR Heating 
Hot electrons in the anchor region of the axicell design of the 
Mirror Fusion Test Facility (MFTF), 8:6555 (R:US) 
Electron T. 
Hot electrons in the anchor region of the axicell design of the 
Mirror Fusion Test Facility (MFTF), 8:6555 (R:US) 
MHD CHANNELS 


Breakdown 
Hall-field limitations in MHD generators, 8:5439 (R:US) 
MHD GENERATOR CFFF 
Superconducting Magnets 
Fabrication experience and performance tests of the Coal-Fired 
Flow Facility superconducting dipole magnet, 8:5440 (J:GB) 
MHD GENERATOR UTSI 
Combustors 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
Testing 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
MHD GENERATORS 
See also OPEN-CYCLE MHD GENERATORS 
Fluid Flow 
Three-dimensional flow development in MHD generators at 
part load, 8:5441 (J:US) 
MICE 
Radionuclide Migration 
Role of burrowing activities of the Great Basin pocket mouse 
(Perognathus parvus) in the dispersal of radionuclides on a 
decommissioned pond, 8:4435 (R:US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
MICROCHANNEL ELECTRON MULTIPLIERS 
Anodes 
Ralicon anodes for image photon counting fabricated by 
electron beam lithography, 8:6017 (R:GB) 
Fabrication 
Ralicon anodes for image photon counting fabricated by 
electron beam lithography, 8:6017 (R:GB) 
MICRODOSIMETRY 
Real Time Systems 
Portable dose-equivalent monitor based on microdosimetry, 
8:6001 (R:US) 
MICROEMULSION FLOODING 
Parametric Analysis 
Critical relationships for displacement processes in oil 
reservoirs, 8:4113 (R:DE:In German) 
MICROPROCESSORS 
Comparative Evaluations 
What to look for in state-of-the-art word-processing equipment, 
8:6650 (R:US) 
Computer Networks 
S-1 multiprocessor system, 8:6678 (R:US) 
Data Transmission 
Communicating between the Apple and the Wang, 8:6674 
(R:US) 
Specifications 
What to look for in state-of-the-art word-processing equipment, 
8:6650 (R:US) 


MICROSPHERES 
Defects 
Image analysis technique: a theoretical explanation, 8:6641 
G:US) 
Fabrication , 
Production of glass balloons for laser targets, 8:4530 (R:US) 
MICROTRONS 
Computerized Simulation 
Computerized simulation of acceleration in a hi 
racetrack microtron, 8:5908 (RA:SU:In Russian) 
MIDLAND-1 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Midland 
Plant, Units 1 and 2. Docket Nos. 50-329 and 50-330, 
Consumers Power Company, 8:5105 (R:US) 
Reactor Safety 
Safety evaluation report related to the operation of Midland 
Plant, Units 1 and 2. Docket Nos. 50-329 and 50-330, 
Consumers Power Company, 8:5105 (R:US) 
MIDLAND-2 REACTOR 
Reactor Licensing 
Safety evaluation report related to the operation of Midland 
Plant, Units 1 and 2. Docket Nos. 50-329 and 50-330, 
Consumers Power Company, 8:5105 (R:US) 
Reactor Safety 
Safety evaluation report related to the operation of Midland 
Plant, Units 1 and 2. Docket Nos. 50-329 and 50-330, 
Consumers Power Company, 8:5105 (R:US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Geothermal Space Heating 
Geothermal resource and implementation assessment at 
Wallops Flight Center, 8:4944 (J:US) 
MILK 
Radioactivity 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
MILKWEED 
Cultivation 
Large-scale demonstration of fuel/chemical feedstock 
production from showy milkweed (Asclepias speciosa). Final 
report, 8:4623 (R:US) 
MILKY WAY 
Galaxy Nuclei 
Time-variable positron annihilation radiation from the galactic 
center direction, 8:6323 (J:US) 
Gamma Spectra 
Time-variable positron annihilation radiation from the galactic 
center direction, 8:6323 (J:US) 
MILL TAILINGS 
See also ORE PROCESSING 
Forecasting 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Inventories 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Radionuclide Migration 
Interaction of acidic leachate with soil materials at Lucky Mc 
Pathfinder Mill, Gas Hills, Wyoming, 8:4501 (R:US) 
MILLSTONE-1 REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL OIL 
See LUBRICANTS 





MINERAL OILS 
Combustion 
Experiences in high efficiency utility boiler incineration of 
PCBs, 8:6164 (RA:US) 
Distillation 
PCB removal process development: distillation, 8:6159 
(RA:US) 
MINERAL RESOURCES 
Resource Assessment 
Annotated bibliography: overview of energy and mineral 
resources for the Nevada nuclear-waste-storage 
investigations, Nevada Test Site, Nye County, Nevada (170 
references), 8:4388 (R:US) 
MINERAL WASTES 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
Waste Product Utilization 
Stabilized copper mill tailing and fly ash for brick manufacture, 
8:4006 (RA:US) 


See also APATITES 
BENTONITE 
CLAYS 
CORUNDUM 
KAOLINITE 
MAGNETITE 
MULLITE 
SILICA 
SPINELS 


Catalytic Effects 

Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals, 
8:3936 (R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Chemical Composition 

Alkali metals. Quantitative chemical microanalysis and trace 
analysis of lithium, natrium, kalium, rubidium and cesium. 
Group separation by ion exchange. Determination by flame 
emission, 8:5727 (R:DK:In Danish) 

Royalties 

Royalties: a report on Federal and Indian mineral revenues for 

1981, with summary data from 1920 to 1981, 8:5311 (R:US) 
Thermodynamic Properties 

WATEQ3 geochemical model: thermodynamic data for several 

additional solids, 8:6293 (R:US) 
MINES 


See also COAL MINES 
URANIUM MINES 


Air Conditioning 
Thermal energy recovery for deep mines, 8:5540 (BA:US) 


Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
Energy Recovery 
Thermal energy recovery for deep mines, 8:5540 (BA:US) 
MINING 


See also COAL MINING 
OIL SHALE MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 


Meetings 
Eighty-seventh Northwest Mining Association meeting, 8:4020 
(B:US) 
Risk Assessment 
Technological developments reduce the financial risks for 
mining ventures, 8:4213 (BA:US) 
Work 
Annual report of the Major Mining Office of Saarland and 
Rheinland-Pfalz for the year 1979, 8:4062 (R:DE:In German) 


ERA Vol. 8, No.3 / 184S 


MINING EQUIPMENT 
See also CUTTER LOADERS 
Data Acquisition Systems 
Power shovel data accumulator and display. Third topical 
report, 8:4059 (R:US) 
Display Devices 
Power shovel data accumulator and display. Third topical 
report, 8:4059 (R:US) 
Jet Drills 
Selective mining of bedded uranium deposits using high- 
pressure waterjet equipment, 8:4242 (BA:US) 
Marketing 
Marketing of coal mining equipment: Evaluation of present 
techniques - suggestions to aid commercialization, 8:4057 
(R:US) 
Monitoring 
Power shovel data accumulator and display. Third topical 
report, 8:4059 (R:US) 
MINNESOTA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS SOLAR CELLS 
Materials 
Investigation of new solar cells: (a. Novel materials and their 
suitability as photovoltaic materials. b. New polycristalline 
MIS cells), 8:4603 (R:DE:In German) 
MISONIDAZOLE 
Affinity 
Newly synthesized hypoxia-mediated drugs as radiosensitizers 
and cytotoxic agents, 8:6266 (J:US) 
Radiosensitivity Effects 
Newly synthesized hypoxia-mediated drugs as radiosensitizers 
and cytotoxic agents, 8:6266 (J:US) 
MISSISSIPPI 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Aquatic Ecosystems 
Gulf coast ecological inventory: user's guide and information 
base, 8:4160 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Terrestrial Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) 
MISSISSIPPI RIVER 
Fishes 
Evaluation of community information indices for Mississippi 
River fisheries, 8:6105 (R:US) 
MISSOURI 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Electric Utilities 
Problems of plenty, 8:5421 (BA:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Pricing Regulations 
Problems of plenty, 8:5421 (BA:US) 
MIST-LIFT CYCLES 
Bench-Scale Experiments 
Development of the mist flow process. Final report, 8:4701 
(R:US) 
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Feasibility Studies 
Development of the mist flow process. Final report, 8:4701 
(R:US) 
MITOMYCIN 
Biological Effects 
Sister chromatid exchange induced by short-lived monoadducts 
produced by the bifunctional agents mitomycin C and 8- 
methoxypsoralen (CHO cells), 8:6267 (J:US) 
MIXED OXIDE FUEL FABRICATION PLANTS 
Fabrication of Rapsodie, Phenix and Super-Phenix fuel 
assemblies: constants and changes, 8:4247 (R:FR:In French) 
MIXED OXIDE FUELS 
Fabrication 
Fabrication of Rapsodie, Phenix and Super-Phenix fuel 
assemblies: constants and changes, 8:4247 (R:FR:In French) 
Reprocessing 
Composition of residues from dissolution of irradiated fast 
breeder mixed oxide fuel, 8:4262 (RA:DE:In German) 
Residues 
Composition of residues from dissolution of irradiated fast 
breeder mixed oxide fuel, 8:4262 (RA:DE:In German) 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (FUNCTIONAL) 
See FUNCTIONAL MODELS 
MODERATORS 
(See also descriptors for specific moderator materials.) 
Neutron Transport 
Moderated-neutron pulse shapes, 8:6493 (R:US) 
MODIFIED IN-SITU PROCESSES 
Waste Water 
Study of aerobic oxidation and allied treatments for upgrading 
in-situ retort waters. Final report, 8:4215 (R:US) 
MOISTURE SEPARATORS 
See VAPOR SEPARATORS 
MOLASSES 
Availability 
Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 


Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 

MOLDS 
See FUNGI 
MOLECULAR IONS 
Recombination 

Dissociative recombination of small molecular ions, 8:6339 

(R:NL) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
Coulomb Ionization 

Determining the stereochemical structures of molecular ions by 
"Coulomb-explosion” techniques with fast (MeV) molecular 
ion beams, 8:6357 (J:US) 

MOLECULE COLLISIONS 
See also ELECTRON-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 
Research Programs 

Dynamical studies of molecular systems. Progress report, 

February 1, 1982-October 15, 1982, 8:6333 (R:US) 
MOLECULES 
Dissociation 

Mode specificity in unimolecular reaction dynamics, 8:6340 

(R:US) 
Electronic Structure 

Analytic second derivatives in restricted Hartree—Fock 
theory. A method for high-spin open-shell molecular wave 
functions, 8:6350 (J:US) 


MOLYBDENUM 99 
isotope Production 


MOLTEN CARBONATE FUEL CELLS 
Cathodes 
Cathode-preparation method for molten-carbonate fuel cell 
(Patent), 8:5450 (P:US) 
Cogeneration 
Molten-carbonate fuel-cell technology in cogeneration 
applications, 8:5451 (B:US) 
Electrodes 
Development of molten-carbonate fuel-cell tec’ 
Technical progress report, January-March 1982, 8: 5442 
(R:US) 


Electromigrational composition gradients in molten carbonates: 
a review, 8:5449 (R:US) 
Fuels 
Gas-processing technology for integrating coal gasifiers with 
molten-carbonate fuel cells, 8:3911 (R:US) 
Matrix Materials 
Development of molten-carbonate fuel-cell tec’ 
Technical progress report, January-March 1982, 8: 5442 
(R:US) 
Performance Testing 
Development of molten-carbonate fuel-cell technology. 
Technical progress report, January-March 1982, 8:5442 
(R:US) 
Technology Assessment 
Molten-carbonate fuel-cell technology in cogeneration 
applications, 8:5451 (B:US) 
MOLTEN SALTS 
Corrosive Effects 
Corrosion of alloys in molten nitrates. First annual report, May 
5, 1980-June 30, 1981, 8:4695 (R:US) 
Protective coatings for alloys in contact with molten drawsalt 
(NaNO;-KNOs), 8:4697 (R:US) 
MOLYBDATES 
Radiolysis 
Radiation-induced reduction of iso- and heteropoly molybdates 
in water - methanol and water - formic acid systems, 8:5781 
(RA:DD) 
Reduction 
Radiation-induced reduction of iso- and heteropoly molybdates 
in water - methanol and water - formic acid systems, 8:5781 
(RA:DD) 
MOLYBDENUM 
Catalytic Effects 
Effects of sulfiding of a NiMo/Al.Os catalyst on its activity 
for hydrodenitrogenation of quinoline, 8:5748 (RA:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 
Centrifugation 
Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 
Leaching 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Physical Radiation Effects 
Diffusion of single interstitial atoms, 8:5630 (R:DE:in German) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Removal 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 
(R:US) 
MOLYBDENUM 99 
Isotope Production 
Study on production of ®*Mo from reactor-irradiated UO2 by 
vacuum sublimation, 8:5789 (R:JP:In Japanese) 





Fractures 


MOLYBDENUM ALLOYS 
Fractures . 

Fractographic examination of compact tension specimens of 
unirradiated HT-9 and modified 9Cr-1Mo welds, 8:6600 
(RA:US) 

Grain Boundaries 

Microstructural examination of HT-9 and 9Cr-1Mo contained 

in the AD-2 experiment, 8:6592 (RA:US) 
Mechanical Properties 

Reconstitution of the AD-2 ferritics experiment, 8:6599 

(RA:US) 
Microstructure 

Microstructural examination of HT-9 and 9Cr-1Mo contained 

in the AD-2 experiment, 8:6592 (RA:US) 
Physical Radiation Effects 

Reconstitution of the AD-2 ferritics experiment, 8:6599 

(RA:US) 
MOLYBDENUM BORIDES 
Critical Current 

Surface flux pinning in superconducting amorphous (Mo/sub 

0.6/Ru/sub 0.4/)Bis, 8:5682 (J:US) 
Experimental Data 
Surface flux pinning in superconducting amorphous (Mo/sub 
0.6/Ru/sub 0.4/)Bis, 8:5682 (J:US) 
MOLYBDENUM OXIDES 
Catalytic Effects 
Catalytic coal liquefaction. Final report, 8:3923 (R:US) 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
MONEL 400 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 
Steam Generators 
Transient simulation of a helical-coil sodium/water steam 
generator, 8:5081 (R:US) 
MONOPOLES 
Energy Losses 
Fermi-Teller theory of low-velocity ionization losses applied to 
monopoles, 8:6515 (R:US) 
Slowing-Down 
Fermi-Teller theory of low-velocity ionization losses applied to 
monopoles, 8:6515 (R:US) 
MONTANA 
State drawdowns and use of low-income homé energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Uranium Deposits 
Future of uranium in the Northwest, 8:4241 (BA:US) 
MONTE CARLO METHOD 
New family of probability distributions with applications to 
Monte Carlo studies, 8:6683 (J:US) 
MONTMORILLONITE 
Radionuclide Migration 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
Sorptive Properties 
Removal of radium from aqueous solutions, 8:4295 (R:US) 
MORDENITE 
Catalytic Effects 
New catalysts for the indirect liquefaction of coal. Third 
con” technical report, February 1-April 30, 1982, 8:4552 
:US) 
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MOSSES 
Plant Growth 
Photosynthesis, growth and competitive ability of some 
coniferous forest mosses and the influence of herbicides and 
heavy metals (Cu, Zn), 8:6261 (R:SE) 
MOUNTAINS 


See also APPALACHIAN MOUNTAINS 
COLORADO PLATEAU 


Insolation 
Solar energy potential, ultraviolet radiation, temperature, and 
wind conditions in mountainous regions. Final report 
(NEWPRINT, CALDIR, TILT programs listed), 8:4588 
(R:US) 
MULE DEER 
See DEER 
MULLITE 
Microstructure 
Effects of ZrO2 and ZrSiO, on the structure of fused spinels, 
forsterites, mullites, and corundum refractories, 8:5683 
(TJ:US) 
MULTI-CHANNEL ANALYZERS 
Mini-MCA: an intelligent inspection instrument, 8:4519 (R:US) 
MULTICHARGED IONS 
Electron Beam Ion Sources 
Recent development of the electron beam ion source, 8:5919 
(RA:SU) 
Ton Sources 
Development of the ion source with cathode sputtering of 
working material for the JINR cyclotrons, 8:5928 (RA:SU:In 
Russian) 
Multicharged ion laser source, 8:5927 (RA:SU:In Russian) 
MULTIPLE PRODUCTION 
Statistical Models 
Evidence for and meaning of the universality of hadronic 
multiplicities, 8:6405 (J:NL) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Acid Hydrolysis 
Techno-economic evaluation of the NYU acid-hydrolysis 
process for producing ethanol from municipal solid waste, 
8:5580 (R:US) 
Anaerobic Digestion 
Landfill Gas-to-Electricity Demonstration Project, 8:5578 
(R:US) 
Conversion 
Anaerobic purification. Progress report, 8:5525 (R:SE:In 
Swedish) 
Waste Heat Utilization 
Alternative-fuel-production facility for City of Huntsville, 
Alabama. Volume III. Technology development summary, 
8:5581 (R:US) 
Waste Product Utilization 
Alternative-fuel-production facility for City of Huntsville, 
Alabama. Volume III. Technology development summary, 
8:5581 (R:US) 
Waste Water 
Energy consumption in municipal wastewater treatment 
facilities (Calculations using EXEC computer code), 8:5872 
(R:US) 
MUON BEAMS 
Pulse Techniques 
Summary of the January 1981 PSR-muon channel working 
group discussions, 8:5937 (RA:US) 
Working group on pulsed mu/pi beams and other uses, 8:5936 
(RA:US) 
MUON NEUTRINOS 
Rest Mass 
Determination of an upper limit of the mass of the muonic 
neutrino from the pion decay in flight, 8:6393 (J:NL) 
MUON PAIRS 
Pair Production 
Cross sections at hadron colliders, 8:6395 (R:US) 
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MUON REACTIONS 
Capture 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
MUSCLES 
Proteins 
Skeletal muscle protein in aging rats. 1. DNA, RNA and 
protein ‘in vitro’ studies with crude ribosomes, 8:6175 
(RA:BR) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGEN SCREENING 
Research 
Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis. Progress report, 8:6254 (R:US) 
MUTANTS 
Gene Recombination 
Genetic recombination in mammalian cells in culture. Progress 
report, August 1, 1981-July 31, 1982, 8:6188 (R:US) 
MUTATIONS 
Radioinduction 
Spectral dependencies of killing, mutation, and transformation 
in mammalian cells and their relevance to hazards caused by 
solar ultraviolet radiation, 8:6244 (J:US) 
MX DEVICES 
See MFTF DEVICES 


NAI DETECTORS 
Response Functions 
Monte Carlo calculation of accurate response functions of a 
Nal (T1) detector for gamma rays and analysis of pulse 
height spectrum formation mechanism, 8:5990 (R:JP:In 
Japanese) 


Desulfurization 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981, 8:3926 (R:US) 
Excitons 
Exciton-photon interaction and the exciton absorption 
lineshape in the spatially imhomogeneous wave model, 
8:6513 (J:NL) 
Hydrogenation 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981, 8:3926 (R:US) 
Radiolysis 
Mechanism of solute singlet state formation in electron 
irradiated liquid alkanes, 8:5771 (RA:DD) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL PROGRAM PLANS 
Evaluation 
Critique of Department of Energy-Office of Industrial 
Programs fiscal year 1982 research and development 
programs, 8:5452 (R:US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
Chemical Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Cost 
Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 2. Results of the MOSE model. Test 
No. 4. Price of imported petroleum, 8:5278 (R:XE:FR) 
Deregulation 
Impacts of alternative decontrol strategies on natural gas 
ratemaking, 8:4189 (BA:US) 


Energy Consumption 
Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 
Energy Models 
Current problems in oil and gas modeling, 8:4145 (RA:US) 
Integrated evaluation model of domestic crude oil and natural 
gas supply, 8:4150 (RA:US) 
Issues past and present in modelling oil and gas supply , 8:4146 
(RA:US) 
Models, understanding and reliable forecasts, 8:4105 (RA:US) 
Oil- and gas-supply modeling, 8:4143 (R:US) 
Oil and gas supply: public perception, modeler’s abstraction, 
and geologic reality, 8:5389 (RA:US) 
Regulatory framework in oil and gas supply modeling, 8:4149 
(RA:US) 
Techniques of prediction as applied to the production of oil 
and gas, 8:4144 (RA:US) 
Energy Supplies 
Integrated evaluation model of domestic crude oil and natural 
gas supply, 8:4150 (RA:US) 
Issues past and present in modelling oil and gas supply , 8:4146 
(RA:US) 
Sensitivity analysis of forecasts for midterm domestic oil and 
gas supply, 8:4121 (RA:US) 


ploration 
Search for oil and gas in the Idaho-Wyoming-Utah salient of 
the Overthrust Belt. Report of Investigations No. 21 
(Report), 8:4110 (R:US) 
Forecasting 
Canadian oil and natural gas supply-demand projections (1981- 
2000), 8:4135 (RA:US) 


US natural gas policy and outlook for gas imports, 8:4182 
(R:US) 
Marginal-Cost Pricing 
Pricing a competitive fuel without disrupting national energy 


policy, 8:4185 (BA:US) 
Some views on optimal wellhead bargains, 8:4184 (BA:US) 
Prices 
Canadian oil and natural gas supply-demand projections (1981- 
2000), 8:4135 (RA:US) 
Industrial market for sulfur dioxide emission-control systems. 
Final report (Forecasting to 2000), 8:5016 (R:US) 
Residential gas bills, Winter 1981-1982, 8:4179 (R:US) 
Pricing Regulations 
Natural gas pricing and revenue allocation issues, 8:4187 
(BA:US) 
Production 
Data-collection instrumentation and interpretation for 
geopressured aquifer well tests, 8:4174 (R:US) 
Issues in forecasting conventional oil and gas production, 
8:4123 (RA:US) 
Oil and gas finding rates in projection of future production, 
8:4122 (RA:US) 
Techniques of prediction as applied to the production of oil 
and gas, 8:4144 (RA:US) 
Thermodynamic aspects of production of gas from naturally 
occurring hydrates, 8:4176 (RA:US) 
Rate Structure 
Impacts of alternative decontrol strategies on natural gas 
ratemaking, 8:4189 (BA:US) 
Industrial gas prices under alternative rate design scenarios, 
8:4190 (BA:US) 
Natural gas pricing and revenue allocation issues, 8:4187 
(BA:US) 
Proceedings of the 1981 rate symposium on problems of 
regulated industries, 8:5411 (B:US) 
Resource Assessment 
Current status of oil and natural gas in the US energy situation, 
8:5347 (RA:US) 
Royalties 
Royalties: a report on Federal and Indian mineral revenues for 
1981, with summary data from 1920 to 1981, 8:5311 (R:US) 
Statistics 
1981 annual report to Congress. Volume 2. Energy statistics, 
8:5273 (R:US) 





NATURAL GAS DEPOSITS 
Supply and Demand 


Supply and Demand 
Current problems in oil and gas modeling, 8:4145 (RA:US) 
Oil and gas supply: public perception, modeler’s abstraction, 
and geologic reality, 8:5389 (RA:US) 
Regulatory framework in oil and gas supply modeling, 8:4149 
(RA:US) 
US natural gas policy and outlook for gas imports, 8:4182 
(R:US) 
Properties 
Gaseous-fuel safety assessment. Status report, 8:5607 (R:US) 
Underground Storage 
Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 
Danish Natural Gas Transmission System. Cavern storage, LI. 
Torup gas plant. Basic design report (drawings), 8:4201 
(R:DK) 
Effects of leaching, plasticity and creep on the behaviour of 
gas storage cavity on rock salt, 8:4202 (R:DK) 
Wellhead Prices 
Some views on optimal wellhead bargains, 8:4184 (BA:US) 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Exploration 
Brine production as an exploration tool for water drive gas 
reservoirs, 8:4167 (R:US) 
Prospect specific simulation model of oil and gas exploration in 
the Outer Continental Shelf: methodology, 8:4109 (RA:US) 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 


Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
Induction Logging 
Downhole refractive-index logging device (Patent application), 
8:4111 (P:US) 


Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 

Resource Assessment 

Depletion of US petroleum resources: econometric evidence, 

8:4107 (RA:US) 
Resource Depletion 

Depletion of US petroleum resources: econometric evidence, 

8:4107 (RA:US) 
Resource Development 

Depletion of US petroleum resources: econometric evidence, 
8:4107 (RA:US) 

Methodology for estimating cost of finding, developing, and 
producing undiscovered resources, 8:4148 (RA:US) 

Simulation 

Prospect specific simulation model of oil and gas exploration in 

the Outer Continental Shelf: methodology, 8:4109 (RA:US) 
Underground Mining 
Eastern Gas Shales Mineback Program: facilities and mine 
design report, 8:4194 (R:US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Cathodic Protection 

Cathodic protection of distribution networks in urban areas, 

8:4195 (TG:GB) 
Pricing Regulations 

Remarks (Rate design in the Natural Gas Pipeline Industry), 

8:4188 (BA:US) 
Rate Structure 

Remarks (Kate design in the Natural Gas Pipeline Industry), 

8:4188 (BA:US) 
Research Programs 

Danish natural gas project. Calculations - descriptions, 8:4165 

(R:DK:In Danish) 
Storage Facilities 

Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 

Danish Natural Gas Transmission System. Cavern storage, LI. 
Torup gas plant. Basic design report (drawings), 8:4201 
(R:DK) 
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NATURAL GAS FIELDS 
Forecasting 

Methodology for estimating oil and gas production schedules 
for undiscovered fields, 8:4119 (RA:US) 
Resource Development 

Methodology for estimating oil and gas production schedules 

for undiscovered fields, 8:4119 (RA:US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Annual report 1980 (Federal Republic of Germany), 8:4180 

(R:DE:In German) 
Energy Demand 

Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 1. Description and representation and 
formalization of various energy subsystems, 8:5277 
(R:XE:FR) 

Energy Models 
Evaluation of the Alaskan hydrocarbon supply model, 8:4108 
(RA:US) 
Meetings 
Oil- and gas-supply modeling, 8:4143 (R:US) 
Statistics 

102. gas statistics 1980 (Federal Republic of Germany), 8:4181 
(R:DE:GE) 

Wyoming's oil and gas industry. Public Information Circular 
No. 17, 8:4154 (R:US) 

NATURAL GAS WELLS 
Data Acquisition Systems 

Data-collection instrumentation and interpretation for 

geopressured aquifer well tests, 8:4174 (R:US) 
Production 

Analysis of Devonian Shale gas-production mechanisms, 8:4192 
(R:US) 

Data-collection instrumentation and interpretation for 
geopressured aquifer well tests, 8:4174 (R:US) 

Historical growth of estimates of oil- and gas-field sizes, 8:4120 
(RA:US) 

Testing 

Data-collection instrumentation and interpretation for 

geopressured aquifer well tests, 8:4174 (R:US) 
Well Logging 

Eastern Gas Shales Project. Appalachian, Illinois and Michigan 
Basin coring, logging, and well-evaluation program. Final 
report, 8:4168 (R:US) 

Well Pressure 

Studies of the uniqueness of solutions of pressure transient 
responses and the effects of fracture skin and wellbore 
storage, fracture geometry, and flowback of fracture fluid, 
8:4175 (R:US) 

Well Stimulation 

Analysis of Devonian Shale gas-production mechanisms, 8:4192 
(R:US) 

Eastern Gas Shales Project. Appalachian, Illinois and Michigan 
Basin coring, logging, and well-evaluation program. Final 
report, 8:4168 (R:US) 

Reservoir engineering study of low-permeability Western gas 
sands. Final report, 8:4191 (R:US) 

Well Temperature 
Analysis of bottom-hole temperature data from oil and gas 
wells of the Tennessee Valley region, 8:4820 (J:US) 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL URANIUM REACTORS 
(Reactors primarily fuelled with NATURAL URANIUM.) 
See also ZEPHYR REACTOR 
Fuel Elements 

Natural-uranium metallic fuel elements fabrication and 

operating experience, 8:5077 (R:EG) 
NATURE RESERVES 
Mineral Resources 

Mineral resources of the Cranberry Wilderness Study Area, 
Webster and Pocahontas Counties, West Virginia, 8:4051 
(R:US) 
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NEBRASKA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Heat Flow 
Usefulness of heat flow data in regional assessment of low 
temperature geothermal resources with special reference to 
Nebraska, 8:4809 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NEBULAE 
Implosions 
Radiation-driven implosions in molecular clouds, 8:6324 (J:US) 
NEODYMIUM 


SYNROC: leaching performance and process technology, 

8:4351 (RA:DE) 
NEODYMIUM COMPLEXES 
Chemical Composition 

Citric complexes, neodymium citrate and americium citrate, 

8:5740 (R:FR:In French) 
Crystal Structure 

Citric complexes, neodymium citrate and americium citrate, 

8:5740 (R:FR:In French) 
NEODYMIUM HYDRIDES 
Electronic Structure 

Electronic-structure studies of metal-hydrogen systems using 
photoelectron spectroscopy (PES) radiation. Final report, 1 
March 1980-31 August 1982, 8:5678 (R:US) 

NEODYMIUM OXIDES 
Leaching 

Influence of metal oxides on the leach rate and crystallisation 

behaviour of waste glasses, 8:4352 (RA:DE) 
NEON 
Diffusion 

Mound activities in chemical and physical research: Janv iry- 

June 1982, 8:5743 (R:US) 
Thermal Diffusion 

Mound activities in chemical and physical research: January- 

June 1982, 8:5743 (R:US) 
NEON 20 
Thermal Diffusion 
Thermal diffusion in equimolar *He-?°Ne gaseous mixtures, 
8:5744 (R:US) 
NEPAL 
Small-Scale Hydroelectric Power Plants 
Case study from Nepal, 8:4580 (RA:DE) 
NEPTUNIUM 
Environmental Transport 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 

Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 

Solubility 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

NEPTUNIUM 237 TARGET 
Neutron Reactions 

Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 

NEPTUNIUM COMPOUNDS 
Chemistry 

Heptavalent state of neptunium, plutonium, and americium 

(Book), 8:5792 (TG:US) 
NEPTUNYL COMPOUNDS 
Diffusion 

Diffusion of neptunyl(V) and pertechnetate ions in marine 

sediments, 8:4480 (RA:US) 


NERVE CELLS 


Glycoprotein secretion in the pars neuralis of the pituitary 
gland of rats, 8:6172 (RA:BR) 
NET ENERGY 
(Difference of energy output and energy input.) 
DOE funds new energy technologies without estimating 
potential net-energy yields, 8:5282 (R:US) 
NETWORK ANALYSIS 
Computer Codes 
Computer Program Newsletter No. 7, 8:6652 (R:US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Plasma technology, 8:6622 (RA:US) 
Data Acquisition Systems 
Oak Ridge beam-analysis system, 8:6632 (R:US) 
Ton Sources 
dc plasma generator development for neutral-beam injectors, 
8:6570 (R:US) 
Test Facilities 
Oak Ridge beam-analysis system, 8:6632 (R:US) 
Vacuum Systems 
Vacuum-system design for a neutral-beam injection system, 
8:6618 (R:US) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO BEAMS 
Optimization 
Working group on neutrino flux calculations, 8:6386 (RA:US) 
NEUTRINO REACTIONS 
Experiment Planning 
Working group on particle physics, 8:6383 (RA:US) 
Working group on nuclear physics with neutrinos, 8:6384 
(RA:US) 
Reviews 
Highlights of nuclear physics with neutrinos, 8:6382 (RA:US) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Cross Sections 
Working group on nuclear cross sections, 8:6385 (RA:US) 
Elastic Scattering 
Intermediate-energy elastic neutrino scattering from nuclei, 
8:6387 (RA:US) 
NEUTRINOS 


See also MUON NEUTRINOS 
SOLAR NEUTRINOS 


Meetings 
Proceedings of the Los Alamos neutrino workshop, 8:6380 
(R:US) 
Oscillations 
Case for neutrino oscillations, 8:6381 (RA:US) 
Neutrino oscillations, 8:6394 (R:US) 
Radiation Detectors 
Working group on a general purpose neutrino detector facility, 
8:5993 (RA:US) 
NEUTRON BEAMS 


Magnetic fringe-field neutron-beam depolarization, 8:6500 
(J:NL) 
Monochromators 
Polarized-neutron spectrometer development and experiments 
at Brookhaven, 8:6490 (R:US) 
Polarimeters 
Polarized-neutron spectrometer development and experiments 
at Brookhaven, 8:6490 (R:US) 
NEUTRON CAMERAS 
Design 
Recent developments in position-sensitive neutron counting, 
8:5975 (R:US) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 





NEUTRON DETECTION 
Fission Chambers 


NEUTRON DETECTION 
Fission Chambers 
Recent developments in position-sensitive neutron counting, 
8:5975 (R:US) 
Ultrahigh-sensitivity fisson counter with transmission-line- 
electrode configuration, 8:5974 (R:US) 
He-3 Counters 
High-position resolution and accuracy in *He two-dimensional 
thermal-neutron detectors, 8:5970 (R:US) 
Proportional Counters 
Recent developments in position-sensitive neutron counting, 
8:5975 (R:US) 
NEUTRON DETECTORS 


See also FISSION CHAMBERS 
HE-3 COUNTERS 
PROTON RECOIL DETECTORS 


Calibration 

Calibration of a special neutron dosimeter with solid state track 
detectors and fission radiators in various neutron fields, 
8:5996 (R:DD:GE) 

Testing of a special neutron dosimeter with organic solid state 
track detectors under various operational conditions, 8:5994 
(R:DD:GE) 

Efficiency 

Model for computing detection efficiency of organic solid-state 
track detectors in relation to neutron irradiation, 8:5997 
(R:DD:GE) 

Electrical Properties 

New solid state effects for neutron detection and their possible 

use in dosimetry. Part 2, 8:6497 (R:DD:GE) 
Functional Models 

Model for computing detection efficiency of organic solid-state 
track detectors in relation to neutron irradiation, 8:5997 
(R:DD:GE) 

NEUTRON DIFFRACTION 
Research Programs 

Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 

NEUTRON DIFFRACTOMETERS 
Position Sensitive Detectors 

High-position resolution and accuracy in *He two-dimensional 

thermal-neutron detectors, 8:5970 (R:US) 
NEUTRON DIFFUSION EQUATION 
Computer Calculations 

Convergence behaviour of the iteration procedure in the 
neutron diffusion programs D3D and D3E, 8:5136 (R:DE:In 
German) 

Numerical Solution 

Convergence behaviour of the iteration procedure in the 
neutron diffusion programs D3D and D3E, 8:5136 (R:DE:In 
German) 

NEUTRON DOSIMETRY 
Bonner Sphere Spectrometers 

Neutron dosimetry and spectrometry with Bonner spheres. 
Working out a log-normal reference matrix, 8:5971 (R:FR:In 
French) 

Proportional Counters 

Study of cylindrical, energy-proportional pulse-height 
detectors for measuring microdosimetric quantities, 8:5973 
(R:US) 

NEUTRON RADIOGRAPHY 
Dielectric Track Detectors 

Irradiated fuel examinations by cellulose nitrate, 8:5850 

(R:FR:In French) 
NEUTRON REACTIONS 
Capture 

/sup 178,179,180/Hf and '*°Ta(n,) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 

Fragmentation of few-quasiparticle components of highly 
excited states in 7°? 2°§Ph, 8:6471 (R:XJ) 

Gamma rays from the sup(148, 152, 154)Sm(n, yy) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

Neutron-capture resonances for ®*Se, 8:6454 (J:US) 

Neutron transmission and capture measurements and analysis 
of ®Ni from 1 to 450 keV, 8:6451 (R:US) 
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ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
Radiative capture of fast neutrons by ‘Ho and 7*U, 8:6468 
G:NL) 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
y) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
Cross Sections 
Evaluation of the thermal-neutron constants for 7°°U, 75U, 
239Pu-and **!Pu, 8:6474 (R:US) 
Evaluation of neutron cross sections for vanadium, 8:6441 
(R:JP) 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 
Elastic Scattering 
Configuration space Faddeev continuum calculations. I. n-d 
scattering length, 8:6423 (J:US) 
Fast-neutron total and scattering cross sections of niobium, 
8:6456 (R:US) 
Fission 
ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
Inelastic Scattering 
Fast-neutron total and scattering cross sections of niobium, 
8:6456 (R:US) 
Scattering Lengths 
Configuration space Faddeev continuum calculations. I. n-d 
scattering length, 8:6423 (J:US) 
Thermal Fission 
Decay of mass-separated 1*1Cs to *!Ba and systematics of N 
= 85 isotones, 8:6460 (J:US) 
Decay of neutron-rich '*Ba to levels of ‘**La, 8:6479 (J:US) 
Evaluation of the thermal-neutron constants for 7°U, 75U, 
239Pu and **!Pu, 8:6474 (R:US) 
Total Cross Sections 
Fast-neutron total and scattering cross sections of niobium, 
8:6456 (R:US) 
ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
NEUTRON SOURCE FACILITIES 
Neutron source characterization for materials experiments, 
8:6574 (RA:US) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Rotating target intense neutron generators, 8:5943 (RA:DD) 
Calibration 
Programme Spheres - Neutron fraction determination of an 
241 Am-Be (neutron) source for Esub(n)< 1.5 MeV - 
Application to °Be (a,n) sources, 8:4535 (R:FR:In French) 
Isotope Production 
Production of '**Ir sources for radiotherapy, 8:4536 (R:JP:In 
Japanese) 
Neutron Spectra 
Programme Spheres - Neutron fraction determination of an 
41 Am-Be (neutron) source for Esub(n)< 1.5 MeV - 
Application to °Be (a,n) sources, 8:4535 (R:FR:In French) 
Performance 
Tritium-target performance at RTNS-II, 8:5942 (R:US) 
Shielding 
Shielding calculations for the Gothenburg Pulsed Neutron 
Generator by the discrete ordinates method, 8:6492 (R:SE) 
Spallation 
Measurements of the heat deposition in moderators and 
decouplers in the ZING-P’ pulsed spallation neutron source, 
8:5948 (J:NL) . 
Power densities in materials in spallation neutron source 
environments, 8:5947 (J:NL) 
Tritium Target 
Tritium-target performance at RTNS-II, 8:5942 (R:US) 
NEUTRON SPECTROMETERS 
See also BONNER SPHERE SPECTROMETERS 
Proton Recoil Detectors 
On-line experiment for the determination of neutron emission 
spectra by the two-dimensionai measurement of the neutron 
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time-of-flight and the scintillator proton recoil energy, 
8:6006 (RA:DD) 
Spectra Unfolding 
FLYSPEC: A simple method of unfoulding neutron energy 
spectra measured with NE213 and stilbene spectrometers, 
8:6009 (J:NL) 
Time-of-Flight Method 
On-line experiment for the determination of neutron emission 
spectra by the two-dimensional measurement of the neutron 
time-of-flight and the scintillator proton recoil energy, 
8:6006 (RA:DD) 
NEUTRON SPECTROSCOPY 
Bonner Sphere Spectrometers 
Neutron dosimetry and spectrometry with Bonner spheres. 
Working out a log-normal reference matrix, 8:5971 (R:FR:In 
French) 
Computer Codes 
CRESO: a computer code for resonance data handling, 8:6491 


(R:IT) 
NEUTRON TRANSPORT 
Time Dependence 
Moderated-neutron pulse shapes, 8:6493 (R:US) 
NEUTRON TRANSPORT THEORY 
Neutron transport, 8:6626 (RA:US) 


Transport and reactor theory. Progress report, April 1-June 30, 


1982, 8:6539 (R:US) 
Calculation Methods 
Calculated neutron and gamma-ray energy spectra from 14- 
MeV neutrons streaming through an iron duct: comparison 
with experiment, 8:6639 (J:US) 
Numerical Solution 
Albedo aided reproduction of transport theory results by 
diffusion calculations, 8:5131 (R:DE:In German) 
NEUTRON-DEFICIENT ISOTOPES 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
NEUTRON-NEUTRON LOGGING 
Plutonium well logging with the photoneutron uranium 
exploration system, 8:4372 (R:US) 
Counting Circuits 
Multi-channel pulse counter-adder, 8:6023 (RA:SU:In Russian) 
NEUTRONS 
See also FISSION NEUTRONS 
SLOW NEUTRONS 
Kerma 
Photon and neutron fluence-to-kerma conversion factors for 
ICRP-1975 reference man using improved elemental 
compositions for bone and marrow of the skeleton, 8:6503 
(R:US) 
LET 
Study of cylindrical, energy-proportional pulse-height 
detectors for measuring microdosimetric quantities, 8:5973 
(R:US) 
Oscillations 
Grenoble neutron-oscillation experiment: CERN-ILL-Padova- 
RHEL-Sussex collaboration, 8:6407 (R:CH) 
RBE 
Rat mammary cell survival following irradiation with 14.3- 
MeV neutrons, 8:6237 (J:US) 
Slowing-Down 
Finiteness of the number of discrete eigenvalues in neutron 
transport theory, 8:6499 (J:US) 
ion 
Neutron transmission and capture measurements and analysis 
of ©Ni from 1 to 450 keV, 8:6451 (R:US) 
Transport Theory 
Finiteness of the number of discrete eigenvalues in neutron 
transport theory, 8:6499 (J:US) 
NEVADA 
See also STEAMBOAT SPRINGS 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Geochemical Surveys 
Evaluation of the mercury soil mapping geothermal 
exploration techniques, 8:4813 (J:US) 


NEVADA TEST SITE 
Mineral Resources 


Solid-sample geochemistry study of western Dixie Valley, 
Churchill County, Nevada. Part I. Petrochemistry, 8:4802 
G:US) 

Solid-sample geochemistry study of western Dixie Valley, 
Churchill County, Nevada. Part II. Soil geochemistry, 
8:4803 (J:US) 

Geological Surveys 

Granite Mountain, Nevada geothermal prospect. A case 

history, 8:4816 (J:US) 
Geology 

Geology of the Nevada Test Site and nearby areas, southern 

Nevada, 8:4449 (R:US) 
Geophysical Surveys 

Granite Mountain, Nevada geothermal prospect. A case 

history, 8:4816 (J:US) 
Geothermal Energy 

Geothermal energy in Nevada: development and utilization, 

8:4745 (R:US) 
Geothermal Resources 
Geothermal energy in Nevada: development and utilization, 
8:4745 (R:US) 
Geothermal Systems 
Geothermal system of Reno, Nevada, 8:4785 (J:US) 
Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
Radioactivity 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

Resource Development 
Forecast of geothermal drilling activity, 8:4755 (J:US) 
Seismic Surveys 

Passive seismic results near the Tuscarora Prospect, Nevada, 

8:4825 (J:US) 
Temperature Surveys 

Part II, evaluation of the Pallmann technique in two 

geothermal areas of west-central Nevada, 8:4800 (RA:US) 
Thermal Springs 

Hydrogeochemical inventory and analysis of thermal springs in 
the Black Canyon-Hoover Dam area, Nevada and Arizona, 
8:4778 (J:US) 

Topography 

Geology of the Nevada Test Site and nearby areas, southern 

Nevada, 8:4449 (R:US) 
Volcanism 

Geology of the Nevada Test Site and nearby areas, southern 

Nevada, 8:4449 (R:US) 
NEVADA TEST SITE 
Bibliographies 

Annotated bibliography: overview of energy and mineral 
resources for the Nevada nuclear-waste-storage 
investigations, Nevada Test Site, Nye County, Nevada (170 
references), 8:4388 (R:US) 

Evaluation 

Results of the NNWSI area-to-location phase of the repository 

siting process, 8:4452 (R:US) 


Geology of the Nevada Test Site and nearby areas, southern 
Nevada, 8:4449 (R:US) 
Geothermal Gradients 
Preliminary interpretation of thermal data from the Nevada 
Test Site, 8:4460 (R:US) 
Ground Water 
Characterization of Climax granite ground water, 8:6279 
(R:US) 
Hydrology 
Preliminary interpretation of thermal data from the Nevada 
Test Site, 8:4460 (R:US) 
Mineral Resources 
Annotated bibliography: overview of energy and mineral 
resources for the Nevada nuclear-waste-storage 
investigations, Nevada Test Site, Nye County, Nevada (170 
references), 8:4388 (R:US) 





NEW HAMPSHIRE 
Radioactive Waste Disposal 


Radioactive Waste Disposal 
Results of the NNWSI area-to-location phase of the repository 
siting process, 8:4452 (R:US) 
Resource Assessment 
Annotated bibliography: overview of energy and mineral 
resources for the Nevada nuclear-waste-storage 
investigations, Nevada Test Site, Nye County, Nevada (170 
references), 8:4388 (R:US) 
Terrestrial 
NNWSI environmental characterization prior to the 
exploratory shaft, 8:4448 (R:US) 
T y 
Geology of the Nevada Test Site and nearby areas, southern 
Nevada, 8:4449 (R:US) 
Volcanism 
Geology of the Nevada Test Site and nearby areas, southern 
Nevada, 8:4449 (R:US) 
NEW HAMPSHIRE 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NEW JERSEY 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NEW MEXICO 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Radioactive Waste Disposal 
Evaporite dissolution relevant to the WIPP site, northern 
Delaware Basin, southeastern New Mexico, 8:4443 (R:US) 
Resource Assessment 
Annual resources report (Glossary on technical terms), 8:5313 
(R:US) 
Uranium Mines 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 
(R:US) 
NEW YORK 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NEW ZEALAND 
See also WAIRAKEI GEOTHERMAL FIELD 
Energy Source Development 
Canterbury regional energy study, 8:5355 (R:US) 
Taranaki regional energy study: regional policy discussion 
paper, 8:5356 (R:NZ) 
NICKEL 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
Corrosion 
Corrosion of alloys in molten nitrates. First annual report, May 
5, 1980-June 30, 1981, 8:4695 (R:US) 
Ecological Concentration 
Some heavy metal contents of Bering Sea seals, 8:6128 
(BA:US) 
Electron Diffraction 
Off-normal photoelectron diffraction study of the c(2 x 2) 
selenium overlayer on Ni(001), 8:5648 (J:US) 
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Ion Implantation 
Hafnium-implanted nickel studied with TDPAC and 
RBS/channeling before and after laser-surface melting and 
thermal annealing, 8:5640 (R:US) 
Neutron Transport 
Neutron transmission and capture measurements and analysis 
of © Ni from 1 to 450 keV, 8:6451 (R:US) 
Photoemission 
Off-normal photoelectron diffraction study of the c(2 x 2) 
selenium overlayer on Ni(001), 8:5648 (J:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
NICKEL 58 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
Oxygen 16 Reactions 
Collective states in the doubly odd 7Br nucleus, 8:6444 (J:US) 
NICKEL 60 REACTIONS 
Elastic Scattering 
Molecular structure in '*C + "C, orbiting in *C + **Si, and 
first studies of the © Ni + © Ni interaction, 8:6428 (R:US) 
Inelastic Scattering 
Molecular structure in **C + ™C, orbiting in *C + **Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
Nuclear Molecules 
Molecular structure in 1*C + !C, orbiting in 1*C + 7*Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
NICKEL 60 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
Neutron Reactions 
Neutron transmission and capture measurements and analysis 
of Ni from 1 to 450 keV, 8:6451 (R:US) 
Nickel 60 Reactions 
Molecular structure in *C + 'C, orbiting in °C + **Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
Silicon 28 Reactions 
Mutual inelastic excitation of 7*Si + Ni, 8:6455 (J:NL) 
NICKEL 62 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
NICKEL 64 TARGET 
Alpha Reactions 
Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(J:NL) 
Deuteron Reactions 
Measurement of the tensor analyzing powers of the reaction 
®Ni(d,p)® Ni, 8:6450 (R:DE:In German) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Corrosion of austenitic, ferritic, and long-range-ordered alloys 
in flowing lithium, 8:6602 (RA:US) 
Testing of candidate waste-package backfill and canister 
materials for basalt (Cupronickel 90/10), 8:4429 (R:US) 
Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Grain Boundaries 
Microstructures of iron-base long-range-ordered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Mechanical Properties 
Status of scale-up of an iron-base long-range-ordered alloy, 
8:6589 (RA:US) 
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Microstructure 
Amorphous AI(Ni) alloy formation by pulsed-electron-beam 
quenching, 8:5637 (R:US) 
Microstructures of iron-base long- rdered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Phase Diagrams 
Amorphous Al(Ni) alloy formation by pulsed-electron-beam 
quenching, 8:5637 (R:US) 


Microstructures of iron-base long-range-ordered alloys 
bombarded to 70 dpa with nickel ions, 8:6588 (RA:US) 
Tensile Properties 
Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 8:5661 
G:NL) 
Welding 
Weldability of grain refined Fe-12Ni-0.25Ti steel for cryogenic 
applications, 8:5653 (J:US) 
NICKEL BASE ALLOYS 


See also HASTELLOY C 
INCONEL 671 
INCONEL ALLOYS 
MONEL 400 


Corrosion Resistance 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Crystal Structure 
Modeling for ultrasonic nondestructive evaluation of columnar 
structures in anisotropic materials. Progress report, 8:5622 
(R:US) 
Erosion 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
Ultrasonic Testing 
Modeling for ultrasonic nondestructive evaluation of columnar 
structures in anisotropic materials. Progress report, 8:5622 
(R:US) 
NICKEL OXIDES 
Sintering 
Cathode-preparation method for molten-carbonate fuel cell 
(Patent), 8:5450 (P:US) 
NICKELINE ALLOY 
Corrosion Resistance 
Method for sealing radioactive materials, 8:5673 (TG:DE:GE) 
NIOBIUM 
Electric Conductivity 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 


Observation of fractures in the lateral surface of Nb-H alloy 
samples tested under tension, 8:5628 (RA:BR:In Portuguese) 
Hydrogen Embrittlement 
Observation of fractures in the lateral surface of Nb-H alloy 
samples tested under tension, 8:5628 (RA:BR:In Portuguese) 


Spectroscopy 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 
Sorptive Properties 
Depth-concentration profile of hydrogen in niobium, 8:5646 
(J:US) 
Surface-bulk uptake of hydrogen by niobium, 8:5645 (J:US) 
NIOBIUM 93 TARGET 
Neutron Reactions 
Fast-neutron total and scattering cross sections of niobium, 
8:6456 (R:US) 
NIOBIUM 95 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Boundaries 


Use of electron tunnelling to study the precipitation of B- 
hydride in the system Nb-H, 8:5627 (RA:BR:In Portuguese) 
Tunnel Effect 
Use of electron tunnelling to study the precipitation of B- 
hydride in the system Nb-H, 8:5627 (RA:BR:In Portuguese) 


NIOBIUM BASE ALLOYS 
Physical Radiation Effects 
Swelling of several commercial alloys following high fluence 
neutron irradiation, 8:5670 (J:NL) 
NIOBIUM HYDRIDES 
Electronic Structure 
Electronic-structure studies of metal-hydrogen systems 
photoelectron spectroscopy (PES) radiation. Final ion, i 
March 1980-31 August 1982, 8:5678 (R:US) 
NIOBIUM NITRIDES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
NITRATES 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Biological Effects 
Nitrogen ion utilization by tulip poplar (Liriodendron tulipifera 
L.) seedlings, 8:6209 (J:US) 
Corrosive Effects 
Corrosion of alloys in molten nitrates. First annual report, May 
5, 1980-June 30, 1981, 8:4695 (R:US) 
NITRIC OXIDE 
Monitoring 
Eastern regional air-quality measurements. Volume 1. Final 
report, 8:6048 (R:US) 
NITROGEN 
Density 
Instantaneous temperature and density by spontaneous Raman 
scattering in a piston engine, 8:5599 (J:US) 
Hypernuclei 
Pion interactions at medium energies. Progress report, 
December 1, 1981-November 30, 1982, 8:6372 (R:US) 
Ion-Molecule Collisions 
Charge transfer from Nz to doubly charged ions, 8:6356 (J-NL) 
Mineral Cycling 
Benthic boundary layer in the central and eastern North 
Pacific. I. A chemical and biological characterization, 8:6300 
(RA:US) 
Temperature Measurement 
Instantaneous temperature and density by spontaneous Raman 
scattering in a piston engine, 8:5599 (J:US) 
NITROGEN 14 REACTIONS 
-Nucleus Reactions 
4N+ '5C fusion cross sections and compound nucleus 
limitation in 7’ Al, 8:6430 (J:US) 
Fusion Reactions 
14N+ '3C fusion cross sections and compound nucleus 
limitation in ?7Al, 8:6430 (J:US) 
NITROGEN 15 TARGET 
Photonuclear Reactions 
Photoneutron cross sections for *N, 8:6433 (J:US) 
NITROGEN DIOXIDE 
Biological Effects 
Combined effect of sulfur dioxide and nitrogen dioxide gases 
on the growth and productivity of soybeans, 8:6249 (RA:US) 
Histological study of leaves of soybeans and corn exposed to 
gaseous pollutants, 8:6248 (RA:US) 
Monitoring 
Air-quality permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline air quality 
monitoring), 8:4099 (R:US) 
Eastern regional air-quality measurements. Volume 1. Final 
report, 8:6048 (R:US) 
Synergism 
Combined effect of sulfur dioxide and nitrogen dioxide gases 
on the growth and productivity of soybeans, 8:6249 (RA:US) 
NITROGEN IONS 
Ton-Molecule Collisions 
Charge transfer from Nz to doubly charged ions, 8:6356 (J:NL) 
NITROGEN OXIDES 
See also NITRIC OXIDE 





NITROGEN DIOXIDE 
Air Pollution Abatement 

Multifuel evaluation of rich/quench/lean combustor, 8:5596 
(R:US) 

Observation and analysis work associated with a 1000-hour test 
program in a pressurized fluidized-bed combustion facility, 
8:5007 (R:GB) 

Air Pollution Control 

Emission characteristics of a medium-speed diesel using water- 
emulsified residual fuels, 8:5597 (R:US) 

Emissions of diesel-fuelled passenger cars, 8:5606 (R:DE:In 
German) 

Removal 

Laboratory measurements on SO2-removal and NO-reduction 
by NHs-addition under conditions of the BF-flue gas 
desulphurization process, 8:3995 (R:DE:In German) 

2-NITROINIDAZOLE 


See MISONIDAZOLE 
NITRO) 
Detonations 
Chemical rates in detonation reaction zones: Determination of 
temperature and pressure dependence, 8:5798 (J:US) 


See NUCLEAR MAGNETIC RESONANCE 
NONAQUEOUS SOLVENTS 
Radiolysis 
Theoretical model for the reaction kinetics of primary cations 
in irradiated nonpolar solvents, 8:5768 (RA:DD) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
Optimization 
Nondestructive method of determination of depth profiling 
with ESCA spectroscopy by angular distribution, 8:5726 
(R:FR:In French) 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
Automation 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
Lasers 
Far-infrared laser scanner for high-voltage-cable inspection, 
8:5851 (R:US) 
NONLINEAR OPTICS 
Optical phase conjugation, 8:6519 (BA:US) 
NORTH CAROLINA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Biomass 
Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Head Hydroelectric Power Plants 
Brief reconnaissance study for the addition of hydropower for 
Mayodan Dam, Mayodan, North Carolina, 8:4586 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NORTH DAKOTA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
NORTH SEA 
Oil Spills 
Oil spill 1978 West Coast of Sweden. Clean up, 8:4162 (R:SE) 
NORTHERN IRELAND 
See UNITED KINGDOM 
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NORTHWEST TERRITORIES 
Gas Hydrates 
Gas hydrates as a geological phenomenon, 8:4169 (RA:US) 
NORWAY 
Radioactive Waste Processing 
Equipment, operation and some results from a hot test of the 
CTH actinide separation process, 8:4344 (RA:DE) 
NOVA FACILITY 
Management 
Design and implementation of a financial planning and tracking 
system for the Nova Project, 8:6635 (R:US) 
Planning 
Design and implementation of a financial planning and tracking 
system for the Nova Project, 8:6635 (R:US) 
NOZZLES 
See also JET DRILLS 
Cooling 
Advanced-cooling full-scale engine-demonstration program. 
Final report (Air vs water cooling), 8:5004 (R:US) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Magnetic Filters 
Pilot-plant testing of magnetic filters for the N-Reactor 
primary cooling circuit, 8:5170 (R:US) 
NSLS 
General review of synchrotron radiation, its uses and special 
technologies, 8:5950 (J:GB) 
X-Ray Fluorescence Analyzers 
Design considerations for an x-ray microprobe, 8:5918 (R:US) 
NSRR REACTOR 
Remote Viewing Equipment 
Visual investigation of transient fuel behavior under a rapid 
heating condition, 8:5203 (R:JP:In Japanese) 
NUCLEAR ELECTRIC MOMENTS 
Quantum Operators 
Current conservation and electric multipoles, 8:6488 (J:NL) 
NUCLEAR ENERGY 
Argentine Atomic Energy Commission 1979 annual report (In 
Spanish), 8:6651 (R:AR:SP) 
Government Policies 
Selection of comments of the German Federal government on 
nuclear energy problems: 8th legislative period. Part 3. 1979- 
1980, 8:5322 (R:DE:GE) 
Social Impact 
Sweden beyond oil: nuclear commitments and solar options, 
8:5306 (BA:US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 


Contamination 
Radioecological investigations in the environment of the 
Research Centre Seibersdorf and of a comparable control 
biotop in Klosterneuburg., 8:6096 (R:AT:In German) 
Decommissioning 
Safety aspects of decontamination as a precursor to 
decommissioning, 8:5790 (R:US) 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Decontamination 
Safety aspects of decontamination as a precursor to 
decommissioning, 8:5790 (R:US) 
Environmental Impacts 
Radioecological investigations in the environment of the 
Research Centre Seibersdorf and of a comparable control 
biotop in Klosterneuburg., 8:6096 (R:AT:In German) 
Inventories 
Semi-annual report on strategic special-nuclear-material 
inventory differences, 8:4510 (R:US) 
Legal Aspects 
NRC regulatory agenda. Quarterly report, January 31-April 9, 
1982, 8:5108 (R:US) 
Personnel 
Short outline of research activities carried out in the filtration 
area in Italy and an overview of future research plans in the 
field, 8:5140 (R:IT) 
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Radioactive Effluents 

Environmental monitoring of the C.S.N. Casaccia. Annual 
report for 1979, 8:6065 (R:IT:IT) 

Improved computer program for calculating local and 
individual gamma submersion dose through exhaust smoke 
trails from nuclear technical installations (Book, in German), 
8:6067 (R:DE:GE) 

Safeguards 

Safeguards of nuclear facilities and Sulenstis materials, 8:4513 

(RA:DE:In German) 
Safety 

Safety analysis report for the Heavy-Element Facility 
(Building 251), Lawrence Livermore National Laboratory, 
8:6100 (R:US) 

Site Surveys 

Radioecological investigations in the environment of the 
Research Centre Seibersdorf and of a comparable control 
biotop in Klosterneuburg., 8:6096 (R:AT:In German) 

Ventilation Systems 

Field evaluation of prototype electrofibrous filters, 8:5821 

(R:US) 
NUCLEAR FUELS 


See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 


Production 

Tokai Works annual progress report, April 1980-March 1981, 

8:4249 (R:JP) 
NUCLEAR INDUSTRY 
Energy Demand 

Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 1. Description and representation and 
formalization of various energy subsystems, 8:5277 
(R:XE:FR) 

Personnel 

Nuclear skill related training and job identification and 
placement service for migrant and seasonal farm workers, 
8:5032 (R:US) 

NUCLEAR MAGNETIC RESONANCE 
Meetings 

International symposium on NMR spectroscopy. Proceedings, 
8:5629 (R:CS) 

NUCLEAR MATERIALS DIVERSION 
Detection 

Approach to IAEA verification of the nuclear-material balance 
at the Portsmouth Gas Centrifuge Enrichment Plant 
(GCEP), 8:4509 (R:US) 

Kalman-filter model for determining block and trickle SNM 
losses, 8:4527 (R:US) 

Loss-pattern identification in near-real-time accounting 
systems, 8:4517 (R:US) 

Gamma Detection 
Modular gamma systems, 8:4520 (R:US) 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 

Loss-pattern identification in near-real-time accounting 
systems, 8:4517 (R:US) 

Test of the controllable-Unit Approach (CUA) concept in a 
low-enrichment-uranium fuel-fabrication facility, 8:4524 
(R:US) 

Material Balance 

Approach to IAEA verification of the nuclear-material balance 
at the Portsmouth Gas Centrifuge Enrichment Plant 
(GCEP), 8:4509 (R:US) 

Material Unaccounted For 

Licensed-fuel-facility status report: inventory difference data, 

July 1981-December 1981, 8:4523 (R:US) 
Nuclear Reaction Analysis 

Implementation of the active neutron Coincidence Collar for 
the verification of unirradiated PWR and BWR fuel 
assemblies, 8:4518 (R:US) 

On-Line Measurement Systems 

Automated on-line L-edge measurement of SNM concentration 

for near-real-time accounting, 8:4516 (R:US) 


NUCLEAR POWER PLANTS 
Reactor Instrumentation 


NUCLEAR MATTER 
Superfluidity 
First sound in nuclei in quasiclassical approximation, 8:6483 
(RA:SU:In Russian) 
Wave Functions 
Computational methods for the nuclear and neutron-matter 
problems. Progress report, 8:6481 (R:US) 
NUCLEAR MOLECULES 
(Transient structures formed in heavy-ion reactions, not to be 
confused with compound.) 
Molecular structure in *C + ™C, orbiting in *C + **Si, and 
first studies of the Ni + Ni interaction, 8:6428 (R:US) 
NUCLEAR PHYSICS 
Neutrino Reactions 
Working group on nuclear physics with neutrinos, 8:6384 
(RA:US) 
Research Programs 
Experimental Nuclear Physics. Progress report, July 1981-July 
1982, 8:6415 (R:US) 
Scientific report 1980, 8:5316 (R:DE) 
Scientific activities 1980, 8:6420 (R:GR) 
Triangle Universities Nuclear Laboratory. Annual report, 1 
September 1981-1 October 1982, 8:6414 (R:US) 
UK nuclear data. Progress report, January-December 1981, 
8:6418 (R:GB) 
NUCLEAR POWER 
Statistics 
1981 annual report to Congress. Volume 2. Energy statistics, 
8:5273 (R:US) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
Control Rooms 
Empirical examination of evaluation methods for 
generated displays: psychophysics, 8:5157 (R:US) 
Model of human decision making in complex systems and its 
use for design of system control strategies, 8:5158 (R:DK) 
Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 
Cooling Ponds 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 
Engineered Safety Systems 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 
Heat Sinks 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 


Licensee, contractor, and vendor inspection status report. 
Quarterly report, July 1982-September 1982, 8:5099 (R:US) 
Pipes 
Checking pipeline plastification: R60 study by the ICEPEL 
computer program, 8:5197 (R:DE:GE) 
Planning 
Selection of comments of the German Federal government on 
nuclear energy problems: 8th legislative period. Part 3. 1979- 
1980, 8:5322 (R:DE:GE) 
Quality Assurance 
Licensee, contractor, and vendor i ion status report. 
Quarterly report, July 1982-September 1982, 8:5099 (R:US) 
Topic 4. Quality assurance and reliability of nuclear plant 
components, 8:5144 (RA:CS:In Czech) 
Radioactive Waste Management 
Nuclear power waste: types, amounts, characteristics, special 
treatment, risk assessment, 8:4317 (RA:DK) 
Reactor Control Systems 
High-reliability instrumentation and control system for nuclear 
power plants, 8:5156 (R:DE:GE) 
Model of human decision making in complex systems and its 
use for design of system control strategies, 8:5158 (R:DK) 
Reactor Instrumentation 
Electric generator monitoring and diagnostics. Final report, 
8:5141 (R:US) 
High-reliability instrumentation and control system for nuclear 
power plants, 8:5156 (R:DE:GE) 





NUCLEAR SHIPS 
Reactor 


Reactor Licensing 
Enforcement actions: significant actions resolved. Quarterly 
progress report, January-June 1982, 8:5110 (R:US) 
Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 
Operating reactors licensing actions summary, 8:5102 (R:US) 
Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 
Reactor Materials 
Evaluation of irradiation response of reactor pressure vessel 
materials. Final report, 8:5045 (R:US) 
Reactor Operation 
Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 
Licensed operating reactors. Status summary report, data as of 
April 30, 1982, 8:5046 (R:US) 
Test of job performance aids for power plants. Final report, 
8:5154 (R:US) 
Reactor Operators 
Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 
Test of job performance aids for power plants. Final report, 
8:5154 (R:US) 
Risk Assessment 
Session 6: quantification of human error in LP/HC risk 
analysis. An overview of human-reliability analysis, 8:5242 
(R:US) 
Sabotage 
Reactor sabotage vulnerability and vital-equipment 
identification, 8:5208 (R:US) 
Seismic Effects 
Seismic safety margins research program. Progress report No. 
14, 8:5214 (R:US) 
The influence of base isolation on the seismic response of light 
secondary equipment, 8:5235 (R:US) 
Spent Fuel Casks 
Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 
Spent Fuel Storage 
Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 
Turbogenerators 
Electric generator monitoring and diagnostics. Final report, 
8:5141 (R:US) 
Vulnerability 
Reactor sabotage vulnerability and vital-equipment 
identification, 8:5208 (R:US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR SHIPS 
Marine Disposal 
Oceanographic studies to support the assessment of submarine 
disposal at sea. Volume 1. Summary and preliminary 
evaluation (Decommissioned nuclear-powered submarines), 
8:4440 (R:US) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Perturbation Theory 
Kinetic energy as a perturbation, 8:6487 (J:US) 
Research Programs 
Nuclear-structure investigations on spherical nuclei, 8:6416 
(R:US) 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Triangle Universities Nuclear Laboratory. Annual report, 1 
September 1981-1 October 1982, 8:6414 (R:US) 
Wave Functions 
Computational methods for the nuclear and neutron-matter 
problems. Progress report, 8:6481 (R:US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 


ERA Vol. 8, No.3 / 196S 


NUCLEIC ACIDS 


See also DNA 
RNA 


Radiation Injuries 
Magnetic studies of radiation damage. Final report, May 1965 
to October 1982, 8:6225 (R:US) 
Radiolysis 
Magnetic studies of radiation damage. Final report, May 1965 
to October 1982, 8:6225 (R:US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Bound State 
Can NN and NN-bar resonances have similar structtres?, 
8:6403 (J:US) 
Dibaryon Resonances 
Can NN and NN-bar resonances have similar structures?, 
8:6403 (J:US) 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Bound State 
Can NN and NN-bar resonances have similar structures?, 
8:6403 (J:US) 
Dibaryon Resonances 
Can NN and NN-bar resonances have similar structures?, 
8:6403 (J:US) 
Form Factors 
amNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
Spin Orientation 
Nucleon-nucleon experiments at LAMPF, 8:6389 (R:US) 
NUCLEOSYNTHESIS 
Corrections to primordial nucleosynthesis, 8:6319 (R:US) 
NUTRIENTS 
Biodegradation 
Mineral cycling in soil and litter arthropod food chains. 
Progress report, November 1, 1981-January 31, 1983, 8:6084 
(R:US) 
Mineral Cycling 
Benthic boundary layer in the central and eastern North 
Pacific. II. Sediment community oxygen consumption and 
nutrient exchange, 8:6301 (RA:US) 
NUTRITION 
Recommendations 
Future agendas of aging organization: Area Agency on Aging 
Network, 8:5381 (BA:US) 


0 


OAK RIDGE 
Deer 
White-tailed deer (Odocoileus virginianus) on the Department 
of Energy's Oak Ridge reservation: 1981 status report, 
8:6078 (R:US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCEAN THERMAL ENERGY CONVERSION 
Economic Analysis 
Study of domestic social and economic impacts of ocean 
thermal energy conversion (OTEC) commercial 
development. Volume I. Economic impacts, 8:4698 (R:US) 
Economic Impact 
Study of domestic social and economic impacts of ocean 
thermal energy conversion (OTEC) commercial 
development. Volume I. Economic impacts, 8:4698 (R:US) 
Study of domestic social and economic impacts of ocean 
thermal energy conversion (OTEC) commercial 
development. Volume II. Industry profiles, 8:4699 (R:US) 
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Program Management : ‘ 
OTEC support services. Quarterly technical progress report 
No. 18, 15 August 1982-14 November 1982, 8:4700 (R:US) 
Social Impact 
Study of domestic social and economic impacts of ocean 
thermal energy conversion (OTEC) commercial 
development. Volume II. Industry profiles, 8:4699 (R:US) 
ODOCOILEUS 
See DEER 
OECD 
(Organization of Economic Co-operation and Development.) 
See also AUSTRIA 
BELGIUM 
CANADA 
DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
GREECE 
ICELAND 
ITALY 
JAPAN 
NEW ZEALAND 
NORWAY 
SWEDEN 
SWITZERLAND 
TURKEY 
UNITED KINGDOM 
USA 


Forecasting 
Annual report to Congress, 1981 (1980-1995), 8:4131 (RA:US) 
Population, food and energy and the prospects for worldwide 
economic growth to the year 2030 (1970-2030), 8:4136 
(RA:US) 
OFFICE BUILDINGS 
Lighting Systems 
Cost-effective visibility-based design procedures for general 
Office lighting, 8:5504 (J:US) 
Solar Architecture 
Architectural space conditioning: predicting thermal comfort, 
8:5488 (R:NZ) 
Thermal Comfort 
Architectural space conditioning: predicting thermal comfort, 
8:5488 (R:NZ) 
OFFSHORE PLATFORMS 
Damping 
Measurement and prediction of vibration response of 
deepwater offshore structures. MIT/Marine Industry 
Collegium Opportunity Brief No. 22. Revised Edition, 
8:4117 (R:US) 
Mechanical Vibrations 
Measurement and prediction of vibration response of 
deepwater offshore structures. MIT/Marine Industry 
Collegium Opportunity Brief No. 22. Revised Edition, 
8:4117 (R:US) 
OHIO 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geothermal Gradients 
New evidence for a low enthalpy convective system in 
western Ohio, 8:4838 (J:US) 
Geothermal Resources 
New evidence for a low enthalpy convective system in 
western Ohio, 8:4838 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL BURNERS 
Design 
Low input, variable firing rate, oil-fired burner. Final report, 
8:5459 (R:US) 
Performance Testing 
Low input, variable firing rate, oil-fired burner. Final report, 
8:5459 (R:US) 


OIL FIELDS 


Analysis of investment and production strategies for a 
petroleum reservoir, 8:4118 (RA:US) 
Forecasting 
Methodology for estimating oil and gas production schedules 
for undiscovered fields, 8:4119 (RA:US) 
Resource Development 
Methodology for estimating oil and gas production schedules 
for undiscovered fields, 8:4119 (RA:US) 
Resource Potential 
Forecasting future oil field sizes through statistical analysis of 
historical changes in oil field populations, 8:4101 (RA-:US) 
Simulation 
Analysis of investment and production strategies for a 
petroleum reservoir, 8:4118 (RA:US) 
OIL FURNACES 
Air Pollution 
Emission data for small oil-fired surface sources, 8:6050 
(R:SE:In Swedish) 
Fuel Substitution 
Use of wood in lieu of oil in fuel burning industries in the 
United States, 8:5519 (R:US) 
OIL SANDS 
Steam Injection 
Water quality at the LETC TS-1S tar-sand steamflood site. 
Final report, 8:4221 (R:US) 
OIL SHALE DEPOSITS 
Fracture Properties 
Stratigraphic variations in oil-shale fracture properties 
(Colorado and Wyoming), 8:4208 (R:US) 
In-Situ Retorting 
BX In-Situ Oil-Shale Project. Quarterly technical progress 
report, June 1-August 31, 1979, 8:4206 (R:US) 
Stratigraphy 
Stratigraphic variations in oil-shale fracture properties 
(Colorado and Wyoming), 8:4208 (R:US) 
Tensile Properties 
Stratigraphic variations in oil-shale fracture properties 
(Colorado and Wyoming), 8:4208 (R:US) 
OIL SHALE INDUSTRY 
Air Pollution 
Potential air emissions from oil-shale retorting, 8:4223 (R:US) 
Economic Analysis 
Chattanooga shale to synthetic fuel: feasibility study. Phase II, 
final report (Putnam County, TN), 8:4212 (R:US) 
Environmental Impacts 
Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Quarterly report, April, May, June 1982, 
8:4205 (R:US) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
Environmental Impacts 
Regional ecological impacts of the development of oil shale 
resources: a review, 8:4216 (R:US) 
Risk Assessment 
Technological developments reduce the financial risks for 
mining ventures, 8:4213 (BA:US) 
OIL SHALES 
See also BLACK SHALES 
Biogeochemistry 
Biomarkers in oil shale: occurrence and applications 
(Isoprenoid and sterane compounds), 8:4210 (R:US) 
Explosive Fracturing 
Explosively produced fracture of oil shale. Progress report, 
January-March 1982, 8:4204 (R:US) 
In-Situ Retorting 
Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Quarterly report, April, May, June 1982, 
8:4205 (R:US) 
Oil Yields 
Stratigraphic variations in oil-shale fracture properties 
(Colorado and Wyoming), 8:4208 (R:US) 
Pyrolysis 
High-pressure pyrolysis of Colorado oil shale, 8:4207 (R:US) 





Potential air emissions from oil-shale retorting, 8:4223 (R:US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
See also HAZARDOUS MATERIALS SPILLS 
Entrainment 
Anticipated oil-ice interactions in the Bering Sea, 8:4163 
(BA:US) 
Environmental Transport 
Anticipated oil-ice interactions in the Bering Sea, 8:4163 
(BA:US) 
Removal 
Oil spill in Stockholm archipelago 1979. Combat and cleanup, 
8:4161 (R:SE) 
Oil spill 1978 West Coast of Sweden. Clean up, 8:4162 (R:SE) 
OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 
Enhanced oil recovery by CO2 foam flooding. Final report, 
8:4115 (R:US) 
Cements 
Utilization of fly ash in the cementing of wells, 8:4003 
(RA:US) 
Microemulsion Flooding 
Critical relationships for displacement processes in oil 
reservoirs, 8:4113 (R:DE:In German) 
Production 
Historical growth of estimates of oil- and gas-field sizes, 8:4120 
(RA:US) 
Steam Injection 
Field demonstration of steam drive with ancillary materials, 
8:4125 (J:US) 
Testing 
Pressure transient testing, 8:4124 (J:US) 
Well Logging 
Pressure transient testing, 8:4124 (J:US) 
Well Pressure 
Pressure transient testing, 8:4124 (J:US) 
Well Temperature 
Analysis of bottom-hole temperature data from oil and gas 
wells of the Tennessee Valley region, 8:4820 (J:US) 
OIL-FILLED CABLES 
Leak Detectors 
Development of a leak location system for use on underground 
electric power transmission cable. Final report, 8:5029 
(R:US) 
Leaks 
Development of a leak location system for use on underground 
electric power transmission cable. Final report, 8:5029 
(R:US) 
OIL-IMPORTING COUNTRIES 
Energy Models 
Massachusetts Institute of Technology world oil project (1981- 
1990), 8:4132 (RA:US) 
OKLAHOMA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
OLEFINS 
See ALKENES 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 
Spectral dependencies of killing, mutation, and transformation 
in mammalian cells and their relevance to hazards caused by 
solar ultraviolet radiation, 8:6244 (J:US) 
ON-SITE POWER GENERATION 
Wind Power Plants 
Economy of a windmill, 8:4973 (R:DK:In Danish) 
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OPE MODEL 
Form Factors 
aNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
OPEC 
(Organization of Petroleam Exporting Countries.) 
Forecasting 
Annual report to Congress, 1981 (1980-1995), 8:4131 (RA:US) 
Modeling OPEC behavior in the world oil market (Actual 
prices 1973-1981; forecast prices 1981-2000), 8:4130 (RA:US) 
OPEN-CYCLE MHD GENERATORS 
Breakdown 
Hall-field limitations in MHD generators, 8:5439 (R:US) 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL EQUIPMENT 
Glass 
High-speed polishing of glass lenses, 8:5826 (R:US) 
Lenses 
High-speed polishing of glass lenses, 8:5826 (R:US) 
OPTICAL SCANNERS 
Human Factors Engineering 
Study of ergonomic questioning for application in data 
scanning devices in observation posts (Book in German), 
8:5204 (R:DE:GE) 
OPTICAL SYSTEMS 
Computerized Control Systems 
1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG /glass laser for studying combustion processes, 
8:6019 (J:US) 
Design 
1-pps 2-ysec pulse high-energy frequency-doubled 
Nd:YAG /glass laser for studying combustion processes, 
8:6019 (J:US) 
Operation 
1-pps 2-usec pulse high-energy frequency-doubled 
Nd:YAG/glass laser for studying combustion processes, 
8:6019 (J:US) 
Performance 
1-pps 2-psec pulse high-energy frequency-doubled 
Nd:YAG/glass laser for studying combustion processes, 
8:6019 (J:US) 
OPTICS 
See also NONLINEAR OPTICS 
Light Transmission 
First-order calculations for coatings, 8:5825 (R:US) 
Polarization and phase effects in coatings, 8:5824 (R:US) 
Optical Properties 
First-order calculations for coatings, 8:5825 (R:US) 
Polarization and phase effects in coatings, 8:5824 (R:US) 
Surface Coating 
First-order calculations for coatings, 8:5825 (R:US) 
Polarization and phase effects in coatings, 8:5824 (R:US) 
ORE PROCESSING 
See also MILL TAILINGS 
Energy Consumption 
Replacement of lumpy chrome ore by agglomerated ore 
concentrates and lowering of specific power consumption 
and improvement of Cr-yield by means of improved slag 
composition in the production of H.C. Ferrochrome, 8:5613 
(R:DE:In German) 
OREGON 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Uranium Deposits 
Future of uranium in the Northwest, 8:4241 (BA:US) 
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ORGANIC BROMINE COMPOUNDS 
Photolysis 
Photodissociation dynamics in a pulsed molecular beam 
(Cyanogen chlorides and bromides), 8:5753 (R:US) 
Toxicity 
Subchronic inhalation toxicity of 1,3,5-trichlorobenzene, 8:6265 
(R:US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
Photolysis 
Photodissociation dynamics in a pulsed molecular beam 
(Cyanogen chlorides and bromides), 8:5753 (R:US) 
ORGANIC COMPOUNDS 
See also AMINES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 


ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Biodegradation 
Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 
Solvent Extraction 
Simple solvent extraction scheme employing dissolved organic 
carbon analysis for the characterization of organic by- 
products from simulated in situ coal gasification, 8:3974 
(J:US) 
ORGANIC MATTER 


See also PEAT 
Chemical Composition 
Organic matter in the Bering Sea and adjacent areas, 8:6113 
(BA:US) 
Ecological Concentration 
Organic matter in the Bering Sea and adjacent areas, 8:6113 


(BA:US) 
Spatial Distribution 

Organic matter in the Bering Sea and adjacent areas, 8:6113 

(BA:US) 
ORGANIC NITROGEN COMPOUNDS 

See also ADENINES 
AMIDES 
AMINES 
CARBAZOLES 
CHLOROPHYLL 
IMIDAZOLES 
NUCLEIC ACIDS 
PROTEINS 
QUINOLINES 

Molecule-Molecule Collisions 

Rates of collision-induced electronic relaxation of single 
rotational levels of SO2 (A 'As): Quenching mechanism by 
collision complex formation, 8:6342 (J:US) 

Mutagen Screening 

Microbial detection of mutagenic nitro-organic compounds in 

filtrates of coal fly ash, 8:6268 (J:US) 
ORGANIC SOLVENTS 
Comparative Evaluations 

Solvent and chemical-reaction effects in supercritical extraction 
of coal. Fourth quarterly technical progress report, 1 June- 
31 August 1982, 8:3951 (R:US) 

Hydrogen Transfer 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Hydrogenation 

EDS coal-liquefaction-process development. Phase V. Annual 
report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 

EDS coal-liquefaction-process development, Phase V. Annual 
technical progress report, July 1, 1981-June 30, 1982, 8:3917 
(R:US) 

ORGANIC SULFUR COMPOUNDS 


See also THIONAPHTHENES 
XANTHATES 


Formation Heat 
Photoionization mass spectrometry of CHsSH, CDsSH, and 
CHsSD: Heats of formation ofCHsS* (CH2SH* ), CH2S*, 
CH2S, and HCS*, 8:6346 (J:US) 


Gas 
Identification of sulfur heterocycles in coal liquids and shale 
oils. Technical progress 1 August 1979-31 October 
1982 (203 references), 8:3937 (R:US) 
Mass Spectroscopy 
Photoionization mass spectrometry of CH;SH, CD;SH, and 
CH3SD: Heats of formation of CH3S* (CH2SH* ), CH2S*, 
CH2S, and HCS*, 8:6346 (J:US) 
Mutagen Screening 
Identification of sulfur heterocycles in coal liquids and shale 
oils. Technical progress report, 1 August 1979-31 October 
1982 (203 references), 8:3937 (R:US) 
Photoionization 
Photoionization mass spectrometry of CH;SH, CD,SH, and 
CH;SD: Heats of formation ofCH3S* (CH2SH* ), CH2S*, 
CHS, and HCS*, 8:6346 (J:US) 
Synthesis 
Identification of sulfur heterocycles in coal liquids and shale 
oils. Technical progress report, 1 August 1979-31 October 
1982 (203 references), 8:3937 (R:US) 
ORGANIC WASTES 
Anaerobic Digestion 
Application of packed-bed upflow towers in two-phase 
anaerobic digestion, 8:4605 (R:US) 
ORGANOMETALLIC COMPOUNDS 
Catalytic Effects 
Synthesis, static, and reactive characterization of 
organometallics. Progress report, 8:5737 (R:US) 
Photolysis 
Radiolysis and photolysis of magnesium methoxide 
Mg(OCHs)p, 8:5777 (RA:DD) 
Radiolysis 
Radiolysis and photolysis of magnesium methoxide 
Mg(OCHs)p, 8:5777 (RA:DD) 
ORNL 
(Oak Ridge National Laboratory.) 
Radioactive Waste Processing 
Sol-gel-derived waste forms, 8:4346 (RA:DE) 
OSMIUM ISOTOPES 
E2-Transitions 
General collective model applied to the chains of Pt, Os and 
W isotopes, 8:6469 (J:GB) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVARIES 
Autoradiography 
Radioistope - labelling of the zona pellucida as a tool to study 
the postnatal development of the mouse ovary, 8:6203 
(RA:BR) 
Glucoproteins 
Radioistope - labelling of the zona pellucida as a tool to study 
the postnatal development of the mouse ovary, 8:6203 
(RA:BR) 
OVENS 
Energy Efficiency 
Energy efficiency of industrial heating equipment. Final report, 
8:5516 (R:US) 
OXYGEN 
Adsorption 
Adsorption of oxygen, carbon monoxide, and ethylene on the 
Pt(111) surface, 8:5742 (R:DE:In German) 
Chemisorption 
Role of d-electrons in chemisorption and metal/support 
interactions studied by electron spectroscopy. Progress 
report, January 15, 1982-January 14, 1983, 8:5738 (R:US) 
Consumption Rates 
Benthic boundary layer in the central and eastern North 
Pacific. II. Sediment community oxygen consumption and 
nutrient exchange, 8:6301 (RA:US) 
Hypernuclei 
Pion interactions at medium energies. Progress repo 
December 1, 1981-November 30, 1982, 8:6372 (R: US) 





OXYGEN 16 
Energy-Level Transitions 


OXYGEN 16 
Energy-Level Transitions 
Strength functions for EL excitations in '*O, 8:6429 (R:XJ:RU) 
OXYGEN 16 REACTIONS 
Compound-Nucleus Reactions 
Collective states in the doubly odd ™Br nucleus, 8:6444 (J:US) 
Mean-field effects in intermediate-energy, heavy-ion reactions, 
8:6443 (J:US) 
Elastic Scattering 
Reactions to resolved states and to non-fusion channels for 
169+ 48Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
Inelastic Scattering 
Reactions to resolved states and to non-fusion channels for 
16Q+ 48Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
One-Nucleon Transfer Reactions 
Reactions to resolved states and to non-fusion channels for 
16Q+ 48Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
Pickup Reactions 
Reactions to resolved states and to non-fusion channels for 
16Q+48Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
Stripping 
Reactions to resolved states and to non-fusion channels for 
16Q + 48Ca at E/sub lab/ = 158.2 MeV, 8:6447 (J:US) 
OXYGEN 18 REACTIONS 
Elastic Scattering 
Inelastic scattering and one-neutron-transfer reactions of **O+ 
Ca, 8:6448 (J:US) 
Inelastic Scattering 
Inelastic scattering and one-neutron-transfer reactions of **O+ 
Ca, 8:6448 (J:US) 
One-Nucleon Transfer Reactions 
Inelastic scattering and one-neutron-transfer reactions of **O+ 
"Ca, 8:6448 (J:US) 
OXYGEN EFFECT (RADIOBIOLOGY) 


See OXYGEN 
RESPONSE MODIFYING FACTORS 


OXYMETHYLENE 
See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR 
Reactor Licensing 
Integrated plant safety assessment: systematic evaluation 
program. Oyster Creek nuclear generating station. GPU 
Nuclear Corporation and Jersey Central Power and Light 
Company. Docket No. 50-219, 8:5106 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Integrated plant safety assessment: systematic evaluation 
program. Oyster Creek nuclear generating station. GPU 
Nuclear Corporation and Jersey Central Power and Light 
Company. Docket No. 50-219, 8:5106 (R:US) 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
OZONE 
Biological Effects 
Histological study of leaves of soybeans and corn exposed to 
gaseous pollutants, 8:6248 (RA:US) 
Impact of ozone on yield of field corn, 8:6250 (RA:US) 
Relative sensitivity of field corn hybrids to ozone: a field 
study, 8:6252 (RA:US) 
Monitoring 
Air-quality permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline air quality 
monitoring), 8:4099 (R:US) 
Eastern regional air-quality measurements. Volume 1. Final 
report, 8:6048 (R:US) 
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P REACTOR 
Electric Cables 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 
PACIFIC OCEAN 
See also BERING SEA 
Biological Models 
Scavenging deep-sea amphipods: effects of food odor on O2 
consumption and a proposed metabolic strategy, 8:6302 
(RA:US) 
Fossils 
Ichthyolith age correlation of North Pacific cores, 8:4472 
(RA:US) 
Geological Surveys 
Analysis of geological and geophysical data from study 
locations C;, Bi, and Ez in the northwest PAC 1 study 
region, 8:4467 (RA:US) 
Geophysical Surveys 
Analysis of geological and geophysical data from study 
locations C;, B:, and E» in the northwest PAC 1 study 
region, 8:4467 (RA:US) 
Oceanography 
Benthic boundary layer in the central and eastern North 
Pacific. II. Sediment community oxygen consumption and 
nutrient exchange, 8:6301 (RA:US) 
Sediments 
Constitutive properties for undisturbed marine sediments in 
support of the subseabed disposal program, 8:4483 (RA:US) 
Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 
Ichthyolith age correlation of North Pacific cores, 8:4472 
(RA:US) 
Pacific site assessment, 8:4470 (RA:US) 
Pacific site assessment, 8:4471 (RA:US) 
PACKAGING 
Design 
Development of waste packages for tuff, 8:4458 (R:US) 
Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 
Materials Testing 
Development of waste packages for tuff, 8:4458 (R:US) 
PACKINGS 
Comparative Evaluations 
Development of evaporative-cooling packing. Final report, 
8:4714 (R:XE) 
PALISADES-1 REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
PALLADIUM 
Centrifugation 
Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 
PALLADIUM 109 
Beta-Minus Decay 
Lifetime of the 724.3-keV level and shell-model intruder states 
in Ag, 8:6461 (J:US) 
PALLADIUM HYDRIDES 
Electronic Structure 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Nuclear Magnetic Resonance 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
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PALO VERDE-1 REACTOR 
Auxiliary Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Engineered Safety Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Power Supplies 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Primary Coolant Circuits 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Quality Assurance 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Reactor Sites 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
PALO VERDE-2 REACTOR 
Auxiliary Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Engineered Safety Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Power Supplies 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Primary Coolant Circuits 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Quality Assurance 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Reactor Sites 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
PALO VERDE-3 REACTOR 
Auxiliary Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Engineered Safety Systems 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Power Supplies 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Primary Coolant Circuits 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Quality Assurance 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 
Reactor Sites 
Safety evaluation report related to the operation of Palo Verde 
Nuclear Generating Station, Units 1, 2, and 3: Docket Nos. 
STN 50-528, STN 50-529, and STN 50-530, 8:5213 (R:US) 


PANAMA 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
PANCREAS 
Freezing 
Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 
Glucoproteins 
Synthesis, intracellular transport and renewal of glycoproteins 
in Langerhans islet cells of the rat, 8:6205 (RA:BR:In 
Portuguese) 
Survival Time 
Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 


Survival of frozen-thawed fetal rat pancreases as a function of 
the permeation of dimethylsulfoxide and glycerol, warming 
rate, and fetal age, 8:6210 (J:US) 

PAPER 
Physical Properties . 

Design of plywood and paper flywheel rotors. Final report, 
8:5257 (R:US) 

PARABOLIC TROUGH COLLECTORS 
Performance 

Analysis of the influence of geography and weather on 
parabolic trough solar collector design (SOLTES code), 
8:4739 (J:US) 

Wind Loads 
Steady-state wind loading on parabolic trough solar collectors, 
8:4740 (J:US) 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
Jet Model 

Recombination mechanism for baryon production in jets, 

8:6406 (J:NL) 
PARTICLE SIZE 
Control 

Experimental studies on a fluidized-bed granulator, 8:6358 
(R:US) 

PARTICLE SIZE CLASSIFIERS 
Mathematical Models 

Mathematical description of the pneumatic separation of hard 

coal in centrifugal separators, 8:4079 (R:DE:In German) 
PARTICLE TRACKS 
Linear Momentum 
Momentum calculation for charged tracks with minute 
curvature, 8:6008 (J:NL) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Atmospheric Chemistry 
Organics, soot, and ambient sulfate, 8:6035 (R:US) 
Environmental Impacts 

Extraction and refining of silicon, cadmium, and arsenic for 

photovoltaic power systems, 8:4595 (RA:US) 
Monitoring 

Eastern regional air-quality measurements. Volume 1. Final 

report, 8:6048 (R:US) 
PIXE Analysis 

Continuously operating two fraction collectors to monitor 
particulate air pollutants in working environment, 8:6051 
(R:SE:In Swedish) 

PARTITION FUNCTIONS 
Classification 

Properties of a new classification of partitions into at most 

three parts, 8:6684 (J:US) 





Design 


PASSIVE SOLAR COOLING SYSTEMS 
Design 
Design, effectiveness, and construction of passive-thermal- 
control roofing shingles. Technical final report, 8:4710 
:US 
PASSIVE SOLAR HEATING SYSTEMS 
Design 


Design, effectiveness, and construction of passive-thermal- 
control roofing shingles. Technical final report, 8:4710 
(R:US) 

Research Programs 

Solar-energy research at Los Alamos. Progress report, January 

1, 1981-March 31, 1981, 8:4715 (R:US) 
PATHOGENS 
Populations 

Presence of pathogenic microorganisms in power-plant cooling 
waters. Report for October 1, 1979-September 30, 1981, 
8:5019 (R:US) 

PAVEMENTS 
Waste Product Utilization 

Experience with lime/fly ash road bases in Illinois, 8:4013 
(RA:US) 

The use of pulverised fuel ash in lean concrete roadbases. part 
1. laboratory studies, 8:5534 (R:US) 

PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Plasma Diagnostics 

Mass-resolving charge-exchange system on PDX, 8:6549 

(R:US) 
Plasma Instability 

Study of high-beta pressure-driven modes in PDX, 8:6551 

(R:US) 
Plasma Sheath 

Probe studies of hydrogen isotopes in PLT, PDX, and TMX, 
8:6554 (R:US) 

PEACH BOTTOM-2 REACTOR 
Spent Fuel Elements 

Characterization of LWR spent-fuel rods used in the NRC 
low-temperature whole rod and crud performance test, 
8:4278 (R:US) 

PEAKING POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
Environmental Effects 

Some effects of power peaking on fish in the Hanford Reach 

of the Columbia River, 8:4587 (R:US) 
PEAT 
Chemical Composition 

Pollutants from coal-conversion processes. Fourth progress 

report, June 1-August 31, 1982, 8:3946 (R:US) 
Classification 

Elaboration of conditions for the pneumatic classification of 
powder-like berthinate into two coarseness classes, 8:4080 
(B:FI) 

Combustion 

Deposition studies around a peat power plant. Analysis 
snowsamples around a peat power plant in Kuopio, Finland, 
8:6049 (R:SE:In Swedish) 

Failures and operational troubles at power plants fired with 
milled peat, 8:5013 (B:FI:In Finnish) 

Combustion Products 

Emissions from combustion of peat and wood-chips, 8:6059 

(R:SE:In Swedish) 
Gasification 

Hydrogasification PDU studies on Florida peat and peat 
dewatered by various methods, 8:3910 (R:US) 

Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 

Predesign and cost estimate for a PDU-KTH gasifier at 
Studsvik, 8:4555 (R:SE) 

Hydrogenation 

Hydrogasification PDU studies on Florida peat and peat 

dewatered by various methods, 8:3910 (R:US) 
Water Removal 

Hydrogasification PDU studies on Florida peat and peat 

dewatered by various methods, 8:3910 (R:US) 
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PEC BRASIMONE REACTOR 
Fuel Rods 

Irradiation in the PEC reactor of actinide-containing fuel 

elements, 8:5082 (R:IT:IT) 
Radioactive Wastes 

Irradiation in the PEC reactor of actinide-containing fuel 

elements, 8:5082 (R:IT:IT) 
Reactor Core Restraints 

Dynamic equivalence between the elements of the PEC fast 
reactor core and the corresponding models for seismic tests, 
8:5180 (R:IT) 

Reactor Cores 

Dynamic equivalence between the elements of the PEC fast 
reactor core and the corresponding models for seismic tests, 
8:5180 (R:IT) 

Seismic Effects 

Dynamic equivalence between the elements of the PEC fast 
reactor core and the corresponding models for seismic tests, 
8:5180 (R:IT) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 

Energy Models 

Development of demand models for energy use in the 

commercial sector at the state level, 8:5274 (R:US) 
Heat Flow 

Heat flow and heat production in northwestern Pennsylvania, 
8:4815 (J:US) 

Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 

Site Surveys 

Image analysis for facility siting: a comparison of low- and 
high-altitude image interpretability for land use/land cover 
mapping, 8:6101 (R:US) 

PENSTOCKS 
Design 
Waterway and specific problems of high-head schemes, 8:4576 
(RA:DE) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEROXY RADICALS 
Chemical Reaction Kinetics 
Evaluation of the reactivities of HO2/O2.~ with compounds of 
biological interest, 8:5746 (R:US) 
PERSONNEL 
See also MEDICAL PERSONNEL 
REACTOR OPERATORS 
Directories 

Environmental, safety and health personnel and functional 

representatives, 8:6269 (R:US) 
Information Needs 

Human factors review of electric power dispatch control 
centers. Volume 3. Operator information needs summary. 
Final report, 8:5024 (R:US) 

Human factors review of electric power dispatch control 
centers. Volume 4. Operator information needs. Final report, 
8:5025 (R:US) 

Respirators 

Short outline of research activities carried out in the filtration 
area in Italy and an overview of future research plans in the 
field, 8:5140 (R:IT) 

Training 

Designing a training program for a technical editing 

department, 8:6653 (B:US) 
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Human factors review of electric power dispatch control 
centers. Volume 4. Operator information needs. Final report, 
8:5025 (R:US) 

Nuclear skill related training and job identification and 
placement service for migrant and seasonal farm workers, 
8:5032 (R:US) 

PERSONNEL DOSIMETRY 


See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY ° 
THERMOLUMINESCENT DOSIMETRY 


REM response of the Idaho National Engineering Laboratory 
personnel dosimeter to photons, 8:6012 (J:GB) 
Dose Limits 
ICRP dose limitation system - solution or problem (Internal 
irradiation), 8:6504 (J:GB) 
Geiger-Mueller Counters 
Nuclear accident dosimetry: the calibration of Geiger-Mueller 
and 27 proportional counters for sulphur and gold, 8:5966 
(R:GB) 
Neutron 
Personnel dosimetry of fast neutrons by the activation of silver 
in nuclear emulsions, 8:6222 (RA:XC:In French) 
Proportional Counters 
Nuclear accident dosimetry: the calibration of Geiger-Mueller 
and 27 proportional counters for sulphur and gold, 8:5966 
(R:GB) 
Thermoluminescent Dosemeters 
Occupational radiation exposure in Austria in 1980, 8:5999 
(R:AT:In German) 
PERTECHNETATES 
Diffusion 
Diffusion of neptunyl(V) and pertechnetate ions in marine 
sediments, 8:4480 (RA:US) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
Allocations 


Analytical history of the entitlements program, 8:4139 (R:US) 
Cost 


Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 2. Results of the MOSE model. Test 
No. 4. Price of imported petroleum, 8:5278 (R:XE:FR) 

Energy Consumption 

Price elasticities of demand for energy: evaluating the 

estimates. Final report, 8:5289 (R:US) 
Energy Models 

Current problems in oil and gas modeling, 8:4145 (RA:US) 

Integrated evaluation model of domestic crude oil and natural 
gas supply, 8:4150 (RA:US) 

Issues past and present in modelling oil and gas supply , 8:4146 
(RA:US) 

Models, understanding and reliable forecasts, 8:4105 (RA:US) 

Oil- and gas-supply modeling, 8:4143 (R:US) 

Oil and gas supply: public perception, modeler's abstraction, 
and geologic reality, 8:5389 (RA:US) 

Regulatory framework in oil and gas supply modeling, 8:4149 
(RA:US) 

Techniques of prediction as applied to the production of oil 
and gas, 8:4144 (RA:US) 

Energy Supplies 

Integrated evaluation model of domestic crude oil and natural 
gas supply, 8:4150 (RA:US) 

Issues past and present in modelling oil and gas supply , 8:4146 
(RA:US) 

Sensitivity analysis of forecasts for midterm domestic oil and 
gas supply, 8:4121 (RA:US) 

Enhanced Recovery 

Liquid fossil-fuel technology. Quarterly technical progress 

report, April-June 1982, 8:4100 (R:US) 
Exploration 

Search for oil and gas in the Idaho-Wyoming-Utah salient of 
the Overthrust Belt. Report of Investigations No. 21 
(Report), 8:4110 (R:US) 


orecasting 

Canadian oil and natural gas supply-demand projections (1981- 
2000), 8:4135 (RA:US) 

Energy technology systems analysis project of the 
International Energy Agency (1980-2020), 8:4133 (RA:US) 

Future world oil price (1978-2000), 8:4134 (RA:US) 

International energy workshop, 1981. Appendix. Workshop 
materials (1980-2020), 8:4127 (R:US) 

Massachusetts Institute of Technology world oil project (1981- 
1990), 8:4132 (RA:US) 

Population, food and energy and the for worldwide 
economic growth to the year 2030 (1970-2030), 8:4136 
(RA:US) 

World oil: summary report (1980-2020), 8:4137 (RA:US) 


Imports 
US oil import demands, 1985-2000, 8:4128 (RA:US) 
Market 


Coping with a petroleum market surplus: strategies in the 
1980s, 8:4138 (R:US) 
Oil - a raw material and its market, 8:5391 (R:DE-:In German) 
Prices 
Alternative oil-price developments: base case and high case, 
Federal Republic of Germany. Multinational case studies. 
Final report, 8:4141 (R:XE) 
Annual report to Congress, 1981 (1980-1995), 8:4131 (RA:US) 
Bottom price for oil. Report to the oil substitution delegation 
(Price guarantee systems for fuels), 8:4142 (R:SE:In 
Swedish) 
Canadian oil and natural gas supply-demand projections (1981- 
2000), 8:4135 (RA:US) 
Future world oil price (1978-2000), 8:4134 (RA:US) 
International energy workshop, 1981. Appendix. Workshop 
materials (1980-2020), 8:4127 (R:US) 
Massachusetts Institute of Technology world oil project (1981- 
1990), 8:4132 (RA:US) 
Modeling OPEC behavior in the world oil market (Actual 
prices 1973-1981; forecast prices 1981-2000), 8:4130 (RA:US) 
World oil: summary report (1980-2020), 8:4137 (RA:US) 
Production 
Issues in forecasting conventional oil and gas production, 
8:4123 (RA:US) 
New constraints in absorptive capacity and the optimum rate 
of petroleum output, 8:5388 (R:US) 
Oil and gas finding rates in projection of future production, 
8:4122 (RA:US) 
Techniques of prediction as applied to the production of oil 
and gas, 8:4144 (RA:US) 
Resource Assessment 
Current status of oil and natural gas in the US energy situation, 
8:5347 (RA:US) 
Royalties 
Royalties: a report on Federal and Indian mineral revenues for 
1981, with summary data from 1920 to 1981, 8:5311 (R:US) 
Statistics 
1981 annual report to Congress. Volume 2. Energy statistics, 
8:5273 (R:US) 
Supply and Demand 
Coping with a petroleum market surplus: strategies in the 
1980s, 8:4138 (R:US) 
Current problems in oil and gas modeling, 8:4145 (RA:US) 
Oil and gas supply: public perception, modeler’s abstraction, 
and geologic reality, 8:5389 (RA:US) 
Regulatory framework in oil and gas supply modeling, 8:4149 
(RA:US) 


Eighty-seventh Northwest Mining Association meeting, 8:4020 
(B:US) 
Northern tier: a case history, 8:4164 (BA:US) 
PETROLEUM DEPOSITS 


See also GAS CONDENSATE FIELDS 
OIL FIELDS 


Exploration 
Firm size and performance in the search for petroleum, 8:4106 
(RA:US) 
Gulf Coast undiscovered resource data collection system, 
8:4103 (RA:US) 





Outlook for oil exploration and development, 8:4104 (RA:US) 
Prospect specific simulation model of oil and gas exploration in 
the Outer Continental Shelf: methodology, 8:4109 (RA:US) 
What lies beneath the Columbia Plateau, 8:4112 (BA:US) 
Induction Logging 
Downhole refractive-index logging device (Patent application), 
8:4111 (P:US) 


Leasing 
Update 1, April 1982. Outer Continental Shelf oil and gas 
activities in the North Atlantic and their onshore impacts: a 
summary report, July 1981, 8:4156 (R:US) 
Resource Assessment 
Depletion of US petroleum resources: econometric evidence, 
8:4107 (RA:US) 
Evolution in the development of petroleum resource appraisal 
procedures in the US Geological Survey, 8:4102 (RA:US) 
Outlook for oil exploration and development, 8:4104 (RA:US) 
Resource Depletion 
Depletion of US petroleum resources: econometric evidence, 
8:4107 (RA:US) 
Resource Development 
Depletion of US petroleum resources: econometric evidence, 
8:4107 (RA:US) 
Gulf Coast undiscovered resource data collection system, 
8:4103 (RA:US) 
Methodology for estimating cost of finding, developing, and 
producing undiscovered resources, 8:4148 (RA:US) 
Resource Potential 
Outlook for oil exploration and development, 8:4104 (RA:US) 
Simulation 
Prospect specific simulation model of oil and gas exploration in 
the Outer Continental Shelf: methodology, 8:4109 (RA:US) 
PETROLEUM INDUSTRY 
Competition 
Firm size and performance in the search for petroleum, 8:4106 
(RA:US) 
Data Compilation 
Figures of the petroleum industry (Federal Republic of 
Germany), 8:4151 (R:DE:In German) 
Figures of the petroleum industry (Federal Republic of 
Germany), 8:4152 (R:DE:In German) 
Economic Analysis 
Economic accounts of the resource firm, 8:4147 (RA:US) 
Energy Consumption 
Figures of the petroleum industry (Federal Republic of 
Germany), 8:4151 (R:DE:In German) 
Figures of the petroleum industry (Federal Republic of 
Germany), 8:4152 (R:DE:In German) 
Energy Demand 
Development of an energy system optimization model for the 
program Analysis and Modeling of Energy Systems, Level 
II-Phase 1. Annex No. 1. Description and representation and 
formalization of various energy subsystems, 8:5277 
(R:XE:FR) 
Energy Models 
Evaluation of the Alaskan hydrocarbon supply model, 8:4108 
(RA:US) 
Financial Data 
Mobil - business report 1979 (Federal Republic of Germany), 
8:4153 (R:DE:GE) 
Legal Aspects 
Analytical history of the entitlements program, 8:4139 (R:US) 
Meetings 
Oil- and gas-supply modeling, 8:4143 (R:US) 
Public Information 
Oil - a raw material and its market, 8:5391 (R:DE:In German) 
Statistics 
Wyoming's oil and gas industry. Public Information Circular 
No. 17, 8:4154 (R:US) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASEOLUS 
Productivity 
Effect of variations in rainfall chemistry on the productivity of 
bushbeans and radishes, 8:6247 (RA:US) 
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PHENIX REACTOR 
Nuclear Fuels 
Fabrication of Rapsodie, Phenix and Super-Phenix fuel 
assemblies: constants and changes, 8:4247 (R:FR:In French) 
PHENOL 
Gas Chromatography 
Organic compounds in coal-slurry-pipeline waters. Final 
report, 8:4077 (R:US) 
Mass Spectroscopy 
Organic compounds in coal-slurry-pipeline waters. Final 
report, 8:4077 (R:US) 
PHENOLS 


See also CRESOLS 
PHENOL 


Gas Chromatography 
Organic compounds in coal-slurry-pipeline waters. Final report 
(Phenol, o-cresol, p-cresol, 2,6-dimethyl phenol, o-ethyl 
phenol, 3,5-dimethyl phenol), 8:4077 (R:US) 
Mass Spectroscopy 
Organic compounds in coal-slurry-pipeline waters. Final report 
(Phenol, o-cresol, p-cresol, 2,6-dimethyl phenol, o-ethyl 
phenol, 3,5-dimethyl phenol), 8:4077 (R:US) 
Quantitative Chemical Analysis 
LLNL underground-coal-gasification project. Quarterly 
progress report, April-June 1982, 8:3973 (R:US) 
is 
See STYRENE 
PHOSPHATES 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
PHOSPHORIC ACID 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
PHOSPHORUS 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
PHOTOANODES 
Performance 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
PHOTOCHEMICAL ENERGY STORAGE 
Feasibility Studies 
Chemical heat storage. Theory and practice, 8:5262 (R:DK:In 
Danish) 
PHOTODETECTORS 
Fabrication 
Scintillation spectrometry with Hglz as the photodetector, 
8:5980 (R:US) 
Performance 
Scintillation spectrometry with Hgle as the photodetector, 
8:5980 (R:US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS 
Charge-Coupled Devices 
Effect of the absorbed energy spectrum on the sensitivity of 
the photoreceiver on charge-coupled devices, 8:5985 
(RA:SU:In Russian) 
Photosensitivity 
Effect of the absorbed energy spectrum on the sensitivity of 
the photoreceiver on charge-coupled devices, 8:5985 
(RA:SU:In Russian) 
PHOTOELECTROCHEMICAL CELLS 
Interfaces 
Flash photoelectrochemical studies of transient electrode 
processes important in solar-energy conversion. Final report, 
8:4624 (R:US) 
Materials 
Investigation of new solar cells: (a. Novel materials and their 
suitability as photovoltaic materials. b. New polycristalline 
MIS cells), 8:4603 (R:DE:In German) 
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Performance 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Transients 
Flash photoelectrochemical studies of transient electrode 
processes important in solar-energy conversion. Final report, 
8:4624 (R:US) 
PHOTOGRAPHIC EMULSIONS 
Photometry 


Errors in determining the photoemulsion blackening density 
when beta-spectrogram processing, 8:5992 (R:SU:In Russian) 
PHOTOMICROGRAPHY 
Image Processing 
Image analysis for remote examination of fuel pins, 8:5814 
(R:US) 
PHOTOMULTIPLIERS 
Design 
Demonstration and evaluation of solid state photomultiplier 
tube for uranium exploration instrumentation. National 
uranium resources evaluation. Final report, 8:4237 (R:US) 
Fabrication 
Demonstration and evaluation of solid state photomultiplier 
tube for uranium exploration instrumentation. National 
uranium resources evaluation. Final report, 8:4237 (R:US) 
Performance Testing 
Demonstration and evaluation of solid state photomultiplier 
tube for uranium exploration instrumentation. National 
uranium resources evaluation. Final report, 8:4237 (R:US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Tonization 
Third-harmonic generation for photoionization studies, 8:6332 
(R:US) 
Photoionization 
Photoionization of atoms and molecules using synchrotron 
radiation, 8:6355 (J:US) 
PHOTON-MOLECULE COLLISIONS 
Ionization 
Third-harmonic generation for photoionization studies, 8:6332 
(R:US) 
Photoionization 
Photoionization of atoms and molecules using synchrotron 
radiation, 8:6355 (J:US) 
PHOTON-PROTON INTERACTIONS 
Form Factors 
aNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
PHOTONUCLEAR REACTIONS 
Cross Sections 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
Neutron Emission 
Photoneutron cross sections for 4*N, 8:6433 (J:US) 
PHOTOSYNTHESIS 
Biochemistry 
Light-harvesting pigments in photosynthetic bacteria, 8:6201 
(J:US) 
Biomimetic Processes 
Model systems for chlorophyll photochemistry: retention of 
fluorescence at high chlorophyll density at a hydrophobic- 
hydrophilic interface, 8:5758 (R:US) 
Photochemistry 
Electron-paramagnetic-resonance studies of triplet states in 
photosystem I of chloroplasts, 8:6193 (R:US) 
PHOTOSYNTHETIC BACTERIA 
Genetic Engineering 
Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Progress report, 8:6186 (R:US) 
PHOTOSYNTHETIC MEMBRANES 
Chemical Composition 
Photosynthesis, cloning and bioconversion of solar energy in 
cyanobacteria. Progress report, 8:6186 (R:US) 
PHOTOVOLTAIC POWER PLANTS 
Computerized Simulation 


Project Delphos. Study of the behavior of a photovoltaic plant 


by means of a simulation code, 8:4674 (R:IT:IT) 


Safety 


Decommissioning 
Decommissioning and disposal of photovoltaic systems, 8:4596 
(RA:US) 
Economic Analysis 
Technical-economical evaluation of solar cells for generation 
of electricity in Norway, 8:4679 (R:NO:In Norwegian) 
Electric Batteries 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
Environmental Impacts 
Decommissioning and disposal of photovoltaic systems, 8:4596 
(RA:US) 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
PHOTOVOLTAIC POWER SUPPLIES 
Distributed photovoltaic systems: utility interface issues and 
their present status. Intermediate/three-phase systems, 8:4680 


(R:US) 
Simulation 
SOLSTOR II description and user’s guide, 8:4683 (R:US) 


sized photovoltaic systems: a critical analysis, 8:4684 (R:US) 

Trisolar final report: design and fabrication of a prototype 
system for photovoltaic residences in the southwestern 
United States, 8:4676 (R:US) 

Economic Impact 

Assessment of distributed photovoltaic electric-power systems. 
Summary report, 8:4678 (R:US) 

Assessment of distributed photovoltaic electric-power systems. 
Final report, 8:4677 (R:US) 

Electric Batteries 

Effect of emerging rechargeable battery technology on stand- 

alone power sources, 8:5268 (R:US) 
Environmental Impacts 

Assessing environmental risks from photovoltaic energy 
technologies, 8:4594 (RA:US) 

Environmental mobility of toxic substances released fom 
photovoltaic-associated processes: terrestrial ecosystems, 
8:4598 (RA:US) 

Potential environmental problems of photovoltaic energy 
technology, 8:4593 (R:US) 

Fabrication 

Trisolar final report: design and fabrication of a prototype 
system for photovoltaic residences in the southwestern 
United States, 8:4676 (R:US) 

Installation 

Design and installation experiences from nine intermediate- 

sized photovoltaic systems: a critical analysis, 8:4684 (R:US) 
Life-Cycle Cost 

Effect of emerging rechargeable battery technology on stand- 

alone power sources, 8:5268 (R:US) 
Meetings 

Potential environmental problems of photovoltaic energy 

technology, 8:4593 (R:US) 
Performance 

Intermediate photovoltaic system application experiment 
operational performance report for Oklahoma Center for 
Science and Arts for June, July, and August 1982, 8:4681 
(R:US) 

Intermediate photovoltaic system application experiment 
operational performance report for CDC Light 
Manufacturing Building, San Bernardino, California, 8:4682 
(R:US) 

Performance Testing 

Establishment and operation of the Southwest Residential 

Experiment Station, 8:4675 (R:US) 
Risk Assessment 

Assessing environmental risks from photovoltaic energy 

technologies, 8:4594 (RA:US) 
Safety 

Safety inspection guidelines for photovoltaic residences: a 

subcontract report, 8:4685 (R:US) 





PHTHALOCYANINES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
PHYSICAL METALLURGY 


Microscopy 
Argonne National Laboratory HVEM Summer Institute 
lecture - kinetics II, 8:5631 (R:US) 
PHYSICAL PROTECTION DEVICES 
Far-infrared contraband-detection-system development for 
personnel-search applications, 8:4526 (R:US) 
PICEANCE CREEK BASIN 
Drill Cores 
Western Gas Sands Project coring program summary, 8:4173 
(R:US) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIEZOMETRY 
Measuring Instruments 
Fabrication and testing of deep-ocean piezometer system and 
components for the Sandia subseabed disposal program 
(SDP), 8:4240 (RA:US) 
PINES 


thesis 
Effects of long-term CO: concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Capture 


Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
Charge-Exchange Reactions 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
Compound-Nucleus Reactions 
Cross sections for the '*C(m*~,aN)"C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Knock-Out Reactions 
Cross sections for the '*C(m*~,aN)"C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Reactions '2C(a*~,*~ d)!°B and 12C(a*~,7*~ t)®B, 8:6431 
(J:US) 
PION MINUS-PROTON INTERACTIONS 
Particle Production 
Analysis of the reactions 7~ p a K°K~ 7*n and 7 p a anti 
K°K* zn at 16 GeV/c beam momentum at the Omega- 
spectrometer, 8:6378 (R:DE:In German) 
New higher-statistics study of 7” p — phi phi n and evidence 
for glueballs, 8:6368 (R:US) 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Excitation of giant resonances in pion charge exchange and the 
proton-neutron density distributions in nuclei, 8:6446 (J:US) 
Compound-Nucleus Reactions 
Cross sections for the '*C(m*~,7N)"C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Knock-Out Reactions 
Cross sections for the }*C(a*~,7N)"C reactions from 30 to 
100 MeV, 8:6432 (J:US) 
Reactions '*C(a*~,a*~ d)!°B and 12C(a*~,2*~ t)°B, 8:6431 
(J:US) 
PION REACTIONS 
Elastic Scattering 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Knock-Out Reactions 
Observation of the (7~,7~ n) and (a*,7* p) reactions at 165 
MeV, 8:6436 (J:NL) 
PION-EXCHANGE MODEL 
See OPE MODEL 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
Particle Production 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
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Recent results from PETRA on R, on hadronic final states, 
and on inclusive hadron spectra, 8:6371 (R:DE) 
PIONS MINUS 
Depth Dose Distributions 
An interpretation of some biological results obtained in range- 
modulated negative pion beams, 8:6505 (J:US) 
Microdosimetry 
An interpretation of some biological results obtained in range- 
modulated negative pion beams, 8:6505 (J:US) 
Particle Production 
Measurement of production cross sections for negative pions, 
kaons, and protons at 10, 18, and 24 GeV, 8:6388 (R:US) 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
RBE 
An interpretation of some biological results obtained in range- 
modulated negative pion beams, 8:6505 (J:US) 
PIONS NEUTRAL 
Particle Decay 
Using K* decays as a source of tagged 7r°’s, 8:6398 (R:US) 
Particle Production 
Determination of the angular and energy dependence of hard 
constituent scattering from 7r° pair events at the CERN 
intersecting storage rings, 8:6374 (R:US) 
PIPELINE QUALITY GAS 
See HIGH BTUGAS  * 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
Cathodic Protection 
Cathodic protection of distribution networks in urban areas, 
8:4195 (TG:GB) 
Construction 
Northern tier: a case history (Northern Tier pipeline covers 
Washington, Idaho, Montana, North Dakota and Minnesota), 
8:4164 (BA:US) 
Flow Models 
Condensation pot design: model tests, 8:4934 (J:US) 
Land Use 
Assessment of eminent domain at it related to land-use issues in 
energy transportation corridors, 8:5359 (R:US) 
Legal Aspects 
Northern tier: a case history (Northern Tier pipeline covers 
Washington, Idaho, Montana, North Dakota and Minnesota), 
8:4164 (BA:US) 
Materials Testing 
Research on the possibility of using GRP-pipes for long- 
distance hot water transportation for district heating, 8:5689 
(R:DE:In German) 
Noise 
Evaluation of noise associated with geothermal-development 
activities. Final report, July 31, 1979-April 30, 1982, 8:4856 
(R:US) 
Political Aspects 
Northern tier: a case history (Northern Tier pipeline covers 
Washington, Idaho, Montana, North Dakota and Minnesota), 
8:4164 (BA:US) 
Regulations 
Northern tier: a case history (Northern Tier pipeline covers 
Washington, Idaho, Montana, North Dakota and Minnesota), 
8:4164 (BA:US) 
Roller Bearings 
Determination of friction coefficients on several distant-heat 
pipe sections with different sliding partners, 8:5802 (R:DE:In 
German) 
PIPES 
See also PENSTOCKS 
Failures 
Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 
Fluid Flow 
Checking pipeline plastification: R60 study by the ICEPEL 
computer program, 8:5197 (R:DE:GE) 
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Fracture Mechanics 
Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 
In-Service Inspection 
Effectiveness and reliability of US inservice inspection 
techniques, 8:5151 (R:US) 
Pressure Gradients 
Checking pipeline plastification: R60 study by the ICEPEL 
computer program, 8:5197 (R:DE:GE) 
Stress Analysis 
Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITTSBURGH OXYDESULFURIZATION PROCESS 
Chemical Reaction Kinetics 
Oxydesulfurization of coal particles. Final report, 12 January 
1977-30 November 1978, 8:3922 (R:US) 
PITUITARY GLAND 
Nerve Cells 
Glycoprotein secretion in the pars neuralis of the pituitary 
gland of rats, 8:6172 (RA:BR) 
Proteins 
Radioautographic study of the role of the tubular intracisternal 
material in the protein synthesis of the toad intermedial pars, 
8:6173 (RA:BR:In Portuguese) 
Secretion 
Glycoprotein secretion in the pars neuralis of the pituitary 
gland of rats, 8:6172 (RA:BR) 
PIXE ANALYSIS 
Uses 
Applications of PIXE analysis in Lund, 8:5729 (RA:DD) 
PLANT CELLS 
Adhesion 
Mathematical models of cell-cell adhesion, 8:6183 (R:US) 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT GROWTH 
Control 
New methods and chemicals to control regrowth in trees. 
Final report, 8:6218 (R:US) 
PLANTS 


See also ALGAE 
CITRUS 
ENDANGERED SPECIES 
FUNGI 
GRASS 
MOSSES 
TREES 


Biological Effects 
Coal-fired power plant effects on vegetation: TVA experience, 
8:5020 (R:US) 
Radionuclide Migration 
Soil-to-plant concentration factors for radiological assessments, 
8:6094 (R:US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also INHOMOGENEOUS PLASMA 
_LASER-PRODUCED PLASMA 


Cyclotron Radiation 
Electron-cyclotron radiation from mirror plasmas. Progress 
report, 8:6523 (R:US) 
Electron Emission 
Anomalous radiation of electrons in a non-Maxwellian plasma, 
8:6533 (R:DE) 
Energy Losses 
Radial transport in the central cell of the tandem mirror 
experiment, 8:6562 (J:US) 
Impurities 
Algorithm for the description of impurity diffusion under finite 
reaction rates, 8:6528 (R:DE) 
Self-limitation of impurity production by radiation cooling at 
the edge of a fusion plasma, 8:6610 (R:DE) 


PLATINUM 
Sorptive Properties 


Ton Acoustic Waves 
Observation of the growth and saturation of ion waves 
generated by optical mixing, 8:6564 (J:US) 
Equations 


Plasma in astrophysics, 8:6322 (R:US) 
Nonlinear Problems 
Suppression of the drift-cyclotron instability by lower-hybrid- 
drift turbulence, 8:6556 (J:US) 
Particle Mobility 
Radial transport in the central cell of the tandem mirror 
experiment, 8:6562 (J:US) 
Poisson Equation 
Generalized Poisson brackets for discrete and continuous 
systems, 8:6536 (R:DE) 
Radiations 
Anomalous radiation of electrons in a non-Maxwellian plasma, 
8:6533 (R:DE) 
Thermal Equilibrium 
Investigation of non-equilibrium effects in thermal argon 
plasmas, 8:6525 (R:NL) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 


Plasma-external circuit interaction in the burn control with 
vertical field, 8:6531 (R:DE) 
Wall Effects 
Plasma-external circuit interaction in the burn control with 
vertical field, 8:6531 (R:DE) 
PLASMA DENSITY 
Optimization 
Plasma sweeper to control lower-hybrid wave coupling, 8:6637 
(J:US) 
PLASMA DIAGNOSTICS 
Atomic physics and plasma diagnostic development, 8:6544 
(RA:US) 
Charge Exchange 
Mass-resolving charge-exchange system on PDX, 8:6549 
(R:US) 
Electric Probes 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
Fluorescence 
Plasma-edge studies in ISX-B and EBT-S using surface probes 
and laser-induced fluorescence, 8:6521 (R:US) 
PLASMA DRIFT 
Guiding-Center Approximation 
Consistent guiding center drift theories, 8:6535 (R:DE) 
PLASMA HEATING 


See also BEAM INJECTION HEATING 
JOULE HEATING 


Nonlinear Problems 
New mathematical methods of investigation of some nonlinear 
effects in plasma, 8:6526 (RA:SU) 
PLASMIDS 
Biochemical Reaction Kinetics 
Facilitation of plasmid transfer in Streptococcus pneumoniae 
by chromosomal homology, 8:6192 (J:US) 
PLASTIC SCINTILLATION DETECTORS 
Coping with plastic scintillators in nuclear safeguards, 8:4521 
(R:US) 
PLASTICS INDUSTRY 
Waste Heat Utilization 
Adsorption-type water chiller fired directly by waste heat, 
8:5510 (R:DE:In German) 
PLATES 
(Thicker than SHEETS or FOILS.) 
Layers 
Turbulent boundary layer over a flat plate with strong 
stepwise heating, 8:5844 (R:US) 
Fluid Flow 
Turbulent boundary layer over a flat plate with strong 
stepwise heating, 8:5844 (R:US) 
PLATINUM 
Sorptive Properties 
Adsorption of oxygen, carbon monoxide, and ethylene on the 
Pt(111) surface, 8:5742 (R:DE:In German) 





PLATINUM ISOTOPES 
E2-Transitions 


PLATINUM ISOTOPES 
E2-Transitions 
General collective model applied to the chains of Pt, Os and 
W isotopes, 8:6469 (J:GB) 
PLT DEVICES 
(Princeton Large Torus.) 
Plasma Sheath 
Probe studies of hydrogen isotopes in PLT, PDX, and TMX, 
8:6554 (R:US) 
PLUTONIC ROCKS 
Activation Analysis 
Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 
PLUTONIUM 


Immobilization of reprocessing waste by means of titanate ion 
exchangers, 8:4349 (RA:DE) 

Influence of colloidal dissolved organic carbon (DOC) on the 
sorption of plutonium on natural sediments, 8:6090 (RA:US) 

Alpha Spectroscopy 

Method for processing alpha spectra adapted for measuring 
plutonium, americium and curium by isotopic dilution, 
8:5714 (R:FR:In French) 

Environmental Transport 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

Backfill barriers for nuclear waste repositories in salt, 8:4364 
(RA:DE) 

Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 

Ton Exchange Chromatography 

Separation of plutonium, americium, and curium on a cation- 
exchange column with high-pressure liquid chromatography, 
8:5730 (TG:US) 

Leaching 

FUETAP concrete: an alternative radioactive waste host, 

8:4357 (RA:DE) 
Nondestructive Analysis 

Nondestructive plutonium assay of Eurochemic waste items, 
8:4515 (R:DE:In German) 

Plutonium well logging with the photoneutron uranium 
exploration system, 8:4372 (R:US) 

Nuclear Materials Management 

Automated on-line L-edge measurement of SNM concentration 

for near-real-time accounting, 8:4516 (R:US) 
Solubility 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

PLUTONIUM 238 
Radioisotope Heat Sources 

Environmental and radiological-safety studies: interaction of 
*38PuO, heat sources with terrestrial and aquatic 
environments. Progress report, January 1-March 31, 1982, 
8:4540 (R:US) 

Environmental and radiological safety studies: interaction of 
38PuO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 

PLUTONIUM 239 
Chemical Bonds 

Complex formation of transferrin with tetravalent plutonium 

and cerium, 8:6170 (R:IN) 
Radiation Monitoring 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

Radioactive Waste Disposal 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Radioecological Concentration 

239 240Py, 241 Am, and 743 4Cm in a core from the Saguenay 

Fjord, Quebec, 8:6089 (RA:US) 
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PLUTONIUM 239 TARGET 
Neutron Reactions 

Evaluation of the thermal-neutron constants for 7°U, *5U, 
239Py and Pu, 8:6474 (R:US) 

Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 

PLUTONIUM 240 
Radioecological Concentration 

239 240Py, 241 Am, and 74% 44Cm in a core from the Saguenay 

Fjord, Quebec, 8:6089 (RA:US) 
PLUTONIUM 241 TARGET 
Neutron Reactions 

Evaluation of the thermal-neutron constants for 75°U, 75U, 

239Py and *41Pu, 8:6474 (R:US) 
PLUTONIUM COMPOUNDS 
Chemistry 
Heptavalent state of neptunium, plutonium, and americium, 
8:5792 (TG:US) 
PLUTONIUM DIOXIDE 
Fabrication 
Direct fabrication of 7**PuO2 fuel forms, 8:4539 (R:US) 
PLUTONIUM ISOTOPES 
Calorimetry 

Test and evaluation of the one-meter, fuel rod calorimeter at 

Mol, Belgium, 1-12 June 1981, 8:4522 (R:US) 
Cross Sections 

Development of a calculational method for the determination 
of effective plutonium cross sections in low enriched 
HTGR-lattices and check against the experiment CESAR-II, 
8:5135 (R:DE:In German) 

Reactivity Worths 

Development of a calculational method for the determination 
of effective plutonium cross sections in low enriched 
HTGR.-lattices and check against the experiment CESAR-II, 
8:5135 (R:DE:In German) 

PLUTONIUM RECYCLE 

Experience on fuel recycling, 8:4264 (RA:DE:In German) 

Plutonium - properties and possibilities, 8:4514 (RA:DE:In 
German) 

Tokai Works annual progress report, April 1980-March 1981, 
8:4249 (R:JP) 

Bibliographies 

Nuclear fuel cycle risk assessment: survey and computer 
compilation of risk-related literature (Once-through Cycle 
and Plutonium Recycle), 8:4506 (R:US) 

Risk Assessment 

Nuclear fuel cycle risk assessment: survey and computer 
compilation of risk-related literature (Once-through Cycle 
and Plutonium Recycle), 8:4506 (R:US) 

P-N COUNTERS 

See JUNCTION DETECTORS 
PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POCKET CALCULATORS 

See CALCULATORS 
POCKET CHAMBERS 

See CONDENSER IONIZATION CHAMBERS 
POLAR SUBSTORMS 

See MAGNETIC BAYS 
POLARIZED TARGETS 

Performance 
Frozen-spin polarized-proton target for use at LAMPF, 8:5940 
(R:US) 
POLLUCITE 
Dissolution 
Dissolution of pollucite, 8:5681 (RA:US) 
Fabrication 
Dissolution of pollucite, 8:5681 (RA:US) 
POLLUTANTS 
Risk Assessment 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume V. SPAHR programmer's guide, 8:6235 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
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Volume I. Introduction to the SPAHR demographic model 
for health risk, 8:6231 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume II. SPAHR introductory guide, 8:6232 (R:US) 

Projection models for health effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume IV. SPAHR user’s guide, 8:6234 (R:US) 

Projection models for health-effects assessment in populations 
exposed to radioactive and nonradioactive pollutants. 
Volume III. SPAHR interactive package guide, 8:6233 
(R:US) 

POLLUTION ABATEMENT 
Planning 
Industry initiatives in impact mitigation, 8:6145 (R:US) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Environmental Effects 

Cleaning up the environment: progress achieved but major 
unresolved issues remain. Volume 1 of two volumes, 8:5304 
(R:US) 

POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Comparative Evaluations 
Industrial market for sulfur dioxide emission-control systems. 
Final report (Forecasting to 2000), 8:5016 (R:US) 
Market 
Industrial market for sulfur dioxide emission-control systems. 
Final report (Forecasting to 2000), 8:5016 (R:US) 
POLLUTION LAWS 
Implementation 
Cleaning up the environment: progress achieved but major 
unresolved issues remain. Volume 1 of two volumes, 8:5304 
(R:US) 
Recommendations 
Discussion of the meaning of the term ‘state of the art’ in 
emmission control, 8:6075 (R:DE:In German) 
POLLUTION REGULATIONS 
Economic Impact 
Energy siting in Utah: a programming model, 8:6166 (R:US) 
POLONIUM 210 
Radioecological Concentration 
Biology of the central North Pacific, 8:6139 (RA:US) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYCYCLIC AROMATIC HYDROCARBONS 
Gas Chromatography 
Chemical effects in vaporizing synthetic fuels. Fourth quarterly 
report, 1 May 1982 to 31 July 1982, 8:3983 (R:US) 
Hydrogenation 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1982, 8:3929 (R:US) 
Laser Spectroscopy 
Laser-induced fluorescence detection of large organic 
molecules, 8:5725 (R:US) 
Separation Processes 
Supercritical fluid chromatography: mass spectrometry, 8:5728 
(R:US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Reaction Kinetics 
Destruction of PCB’s in transformer oil, 8:6260 (RA:US) 
POLYETHYLENES 
Breakdown 
Electrical-breakdown characteristics and testing of high- 
voltage XLPE- and EPR-insulated cables, 8:5023 (R:US) 
Chemical Radiation Effects 
Effect of solvents on the radiation-induced ionic graft 
polymerization, 8:5785 (RA:DD) 
Embrittlement 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 


Physical Radiation Effects 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 


See also ELASTOMERS 
SILICONES 


Strength 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Corrosion Resistance 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Dissolution 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
P. 
Investigation of paramagnetic characteristics of ladder and 
partly-ladder polychinons (Gamma rays), 8:5688 (RA:HU) 
Radiation Effects 
Investigation of paramagnetic characteristics of ladder and 
partly-ladder polychinons (Gamma rays), 8:5688 (RA:HU) 
Thermal Conductivity 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Uses 
Polymers in batteries. Report delivered to the Danish Ministry 
of Energy concerning the project of polymer material 
application in batteries, 8:5269 (R:DK:In Danish) 
POLYVINYLS 
Embrittlement 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 
Physical Radiation Effects 
Investigation of cable deterioration in the containment building 
of the Savannah River Nuclear Reactor, 8:5169 (R:US) 
PONDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POROUS MATERIALS 
Gas Flow 
Analytical approach to the simulation of laboratory steam-flow 
experiments, 8:4925 (RA:US) 
Multiphase Flow 
Calculation of shocks in oil reservoir modeling and porous 
flow, 8:4116 (R:US) 
PORTLAND CEMENT 


Correlation of '°7Cs leachability from small-scale to large-scale 
waste forms, 8:4293 (R:US) 
PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
IAEA Safeguards 
Approach to IAEA verification of the nuclear-material balance 
at the Portsmouth Gas Centrifuge Enrichment Plant 
(GCEP), 8:4509 (R:US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Steam Systems 
Reliability study: steam generation and distribution system, 
Portsmouth Gaseous Diffusion Plant, 8:4245 (R:US) 
POSITRON COMPUTED TOMOGRAPHY 
Medical Supplies 
Clamshell tomograph (Patent), 8:6199 (P:US) 
POSITRONS 
See also COSMIC POSITRONS 
Annihilation 
Positron annihilation spectroscopy, 8:5674 (BA:US) 





POTASSIUM 
Brillouin Effect 


POTASSIUM 
Brillouin Effect 
Brillouin spectra of K/sub 1-x/Li/sub x/TaOs under poled and 
zero-field-cooled conditions, 8:5707 (J:US) 
Emission Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Isotope Effects 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 


Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
POTASSIUM 39 TARGET 
Proton Reactions 
Study of giant multipole resonances in “°Ca, 8:6439 (R:DE:In 
German) 
POTASSIUM BROMIDES 
Absorption Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Infrared Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
POTASSIUM CARBONATES 
Electrophoresis 
Electromigrational composition gradients in molten carbonates: 
a review, 8:5449 (R:US) 
POTASSIUM CHLORIDES 
Absorption Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Infrared Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
POTASSIUM COMPOUNDS 
Thermochemical Diagrams 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 
POTASSIUM HYDROXIDES 
Chemical Reaction Kinetics 
Destruction of PCB's in transformer oil, 8:6260 (RA:US) 
POTASSIUM IODIDES 
Absorption Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Infrared Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
POTASSIUM NITRATES 
Corrosive Effects 
Protective coatings for alloys in contact with molten drawsalt 
(NaNOs-KNOs), 8:4697 (R:US) 
POWDERS 
Materials Handling 
Experimental studies on a fluidized-bed granulator, 8:6358 
(R:US) 
Particle Size 
Experimental studies on a fluidized-bed granulator, 8:6358 
(R:US) 
POWER DEMAND 
Control 


Costing and pricing of interruptible service, 8:5417 (BA:US) 
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Data Acquisition 
New directions in load research, 8:5425 (BA:US) 
Econometrics 
Investigation of structural changes in residential electricity 
demand, 8:5407 (R:US) 
Economic Analysis 
Econometric analysis of the residential demand for electricity 
in the Pacific Northwest, 8:5464 (R:US) 
Forecasting 
Assessment of utility impact of electrification in the US 
chemical industry, 8:5522 (R:US) 
POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 
Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume II of III: user’s guide. 
Final report, 8:5399 (R:US) 
Forecasting 
Population, food and energy and the prospects for worldwide 
economic growth to the year 2030 (1970-2030), 8:4136 
(RA:US) 
Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 
Reviews 
Everybody wants to have electric power, but some no power 
plants, 8:5410 (BA:DE:In German) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
PEAKING POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 


THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 


Availability 

Guide to generation availability evaluations and decisions. 
Volume 1. Principles and practices. Final report, 8:5403 
(R:US) 

Coolants 

Presence of pathogenic microorganisms in power-plant cooling 
waters. Report for October 1, 1979-September 30, 1981, 
8:5019 (R:US) 

Economic Analysis 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume I of III: methodology. 
Final report, 8:5398 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume Ii of III: user's guide. 
Final report, 8:5399 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume III of III: software 
description. Final report, 8:5400 (R:US) 

Electric Motors 

Improved motors for utility applications. Final report, 8:5009 
(R:US) 

Improved motors for utility applications. Volume 2. Industry 
assessment study. Final report, 8:5010 (R:US) 

Environmental Impacts 
Progress on significant R and D projects, 8:4996 (R:US) 
Fault Tree Analysis 

Automatic fault tree construction with RIKKE - a 
compendium of examples. Vol. 2. Control and safety loops, 
8:5818 (R:DK) 

Feasibility Studies 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume I of III: methodology. 
Final report, 8:5398 (R:US) 

Financing 
Industry perspective in regulation today, 8:5414 (BA:US) 
Fuels 

Alternate fuels and energy sources for electric department: 

City of Tallahassee, Florida, 8:5520 (R:US) 
Maintenance 

Guide to generation availability evaluations and decisions. 
Volume 1. Principles and practices. Final report, 8:5403 
(R:US) 
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Planning 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume I of III: methodology. 
Final report, 8:5398 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume II of III: user’s guide. 
Final report, 8:5399 (R:US) 

Financial constraints in capacity planning: a national utility 
regulatory model (NUREG). Volume III of III: software 
description. Final report, 8:5400 (R:US) 

Reliability 

Guide to generation availability evaluations and decisions. 
Volume 1. Principles and practices. Final report, 8:5403 
(R:US) 

Reviews 

Everybody wants to have electric power, but some no power 

plants, 8:5410 (BA:DE:In German) 
Scrubbers 


Scrubbers: the technology nobody wanted, 8:5408 (J:US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ARKANSAS-1 REACTOR 
BIBLIS-A REACTOR 
BIG ROCK POINT REACTOR 
BOR-60 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CONNECTICUT YANKEE REACTOR 
DRESDEN-I REACTOR 
DRESDEN-2 REACTOR 
GINNA-1 REACTOR 
KNK-2 REACTOR 
LACBWR REACTOR 
MAINE YANKEE REACTOR 
MC GUIRE-I REACTOR 
MC GUIRE-2 REACTOR 
MILLSTONE-1 REACTOR 
MONJU REACTOR 
N-REACTOR 
OYSTER CREEK-1 REACTOR 
PALISADES-1 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEC BRASIMONE REACTOR 
PHENIX REACTOR 
PRAIRIE ISLAND-1 REACTOR 
PROCESS HEAT REACTORS 
ROBINSON-2 REACTOR 
ROWE YANKEE REACTOR 
SALEM-I REACTOR 
SAN ONOFRE-] REACTOR 
SEQUOYAH-2 REACTOR 
SNR-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-4 REACTOR 
WNP-5 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZORITA-1 REACTOR 


Containment Buildings 
Behavior of reinforced concrete slabs subjected to combined 
punching shear and biaxial tension, 8:5147 (R:US) 
Pressure Vessels 
Acoustic emission and estimation of flaw significance in 
reactor pressure boundaries, 8:5148 (R:US) 
Primary Coolant Circuits 
Acoustic emission and estimation of flaw significance in 
reactor pressure boundaries, 8:5148 (R:US) 
Reactor Components 
Status report on the Qualification Testing Evaluation (QTE) 
Program, 8:5240 (R:US) 
Reactor Control Systems 
Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 
Reactor Instrumentation 
Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 


Reactor Licensing 
Operating reactors licensing actions summary, 8:5103 (R:US) 
Reactor Materials 
Status report on the Qualification Testing Evaluation (QTE) 
Program, 8:5240 (R:US) 
Reactor Operation 
Operating reactors licensing actions summary, 8:5103 (R:US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Design 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

Meetings 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Capacity 
Costing and pricing of interruptible service, 8:5417 (BA:US) 
Control Equipment 

Human factors review of electric power dispatch control 
centers. Volume 3. Operator information needs summary. 
Final report, 8:5024 (R:US) 

Human factors review of electric power dispatch control 
centers. Volume 4. Operator information needs. Final report, 
8:5025 (R:US) 

Economic Analysis 
Costing and pricing of interruptible service, 8:5417 (BA:US) 
Operation 

Costing and pricing of interruptible service, 8:5417 (BA:US) 

Human factors review of electric power dispatch control 
centers. Volume 3. Operator information needs summary. 
Final report, 8:5024 (R:US) 

Human factors review of electric power dispatch control 
centers. Volume 4. Operator information needs. Final report, 
8:5025 (R:US) 

Power Transmission Lines 

High-load distribution networks in the eighties, 8:5022 

(R:DE:In German) 
Turbogenerators 
Study of turbine-generator shaft parameters from the 
viewpoint of subsynchronous resonance, 8:5008 (R:US) 
POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
Research Programs 
Progress on significant R and D projects, 8:4996 (R:US) 
POWER TRANSMISSION LINES 
Computer-Aided Design 

High-load distribution networks in the eighties, 8:5022 

(R:DE:In German) 
Electrical Insulation 

Flexible gas insulated cable for high power transmission, 

8:5021 (R:DE:In German) 
Environmental Effects 

Prevention of Golden Eagle electrocution. Final report, 8:5018 

(R:US) 
Gas-Insulated Cables 

Gases superior to SF¢ for insulation and interruption. Final 

report, 8:5027 (R:US) 
Gas-Insulated Substations 

Gases superior to SF¢ for insulation and interruption. Final 

report, 8:5027 (R:US) 
Land Use 

Assessment of eminent domain at it related to land-use issues in 

energy transportation corridors, 8:5359 (R:US) 
PRAIRIE ISLAND-1 REACTOR 
Loss of Coolant 

Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 





PRASEODYMIUM 
X-Ray Fluorescence Analysis 


PRASEODYMIUM 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
PRASEODYMIUM HYDRIDES 
Electronic Structure 
Electronic-structure studies of metal-hydrogen systems using 
photoelectron spectroscopy (PES) radiation. Final report, 1 
March 1980-31 August 1982, 8:5678 (R:US) 
PREAMPLIFIERS 
Electronic Circuits 
Miniature, low power charge sensitive preamplifier, 8:5976 
(R:US) 
Performance Testing 
Miniature, low power charge sensitive preamplifier, 8:5976 
(R:US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE VESSELS 
Acoustic Emission Testing 
Acoustic emission and estimation of flaw significance in 
reactor pressure boundaries, 8:5148 (R:US) 
Experimental study of the operation of an interpretation model 
for evaluating flaws in acoustic emission inspection in a 
nuclear reactor, 8:5152 (R:DE:GE) 
Depressurization 
Experiments on the pressure relief in a model reactor pressure 
vessel with internals at BWR conditions, 8:5174 (R:DE:GE) 
Design 


Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 


Volume II. Toroidal vessel, 8:6628 (R:US) 
Failures 

Preliminary results of international round robin on ITV-8A 

(PWR; BWR), 8:5033 (R:US) 
Fracture Properties 

Results of low ductile shelf intermediate vessel test V-8A 
(PWR), 8:5054 (R:US) 

Topic 3. Reactor steels - fracture properties, effect of neutrons; 
reliability of fuel elements, 8:5143 (RA:CS:In Czech and 
Slovak) 

In-Service Inspection 

Improving ultrasonic inspection reliability. Final report 

(PWR;BWR), 8:5036 (R:US) 
Level Indicators 

Analysis of the performance of the Westinghouse reactor 
vessel level indicating system for tests at semiscale (PWR), 
8:5073 (R:US) 

Materials Testing 

Low-alloy steels for thick-walled pressured vessels. Final 

report, October 1, 1978-March 31, 1980, 8:5624 (R:US) 
Performance Testing 

Results of low ductile shelf intermediate vessel test V-8A 

(PWR), 8:5054 (R:US) 
Physical Radiation Effects 


Structural mechanics program: progress in 1981 (PWR; BWR), 


8:5043 (R:US) 


Topic 3. Reactor steels - fracture properties, effect of neutrons; 


reliability of fuel elements, 8:5143 (RA:CS:In Czech and 
Slovak) 
Stress Analysis 
Stress analysis for the prestressed cast steel vessel at room and 
high temperatures, 8:5684 (R:DE:In German) 
Test Facilities 
Pressurized-thermal-shock experiments (PWR), 8:5182 (R:US) 
Thermal Shock 
Pressurized-thermal-shock experiments (PWR), 8:5182 (R:US) 
Ultrasonic Testing 
Improving ultrasonic inspection reliability. Final report 
(PWR;BWR), 8:5036 (R:US) 
Yield Strength 
Preliminary results of international round robin on ITV-8A 
(PWR; BWR), 8:5033 (R:US) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
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PRESTRESSED CONCRETE 
Stress Analysis 

Stress analysis for the prestressed cast steel vessel at room and 

high temperatures, 8:5684 (R:DE:In German) 
PRICING REGULATIONS 
Economic Impact 

Natural gas pricing and revenue allocation issues, 8:4187 

(BA:US) 
PRIMARY BATTERIES 
Electrodes 

ac-impedance study of porous-carbon collectors for Li/SO2 

primary cells, 8:5270 (R:US) 
PRIMARY COOLANT CIRCUITS 
Acoustic Emission Testing 

Acoustic emission and estimation of flaw significance in 

reactor pressure boundaries, 8:5148 (R:US) 
Chemical Composition 

Evaluation of cobalt sources in Westinghouse-designed three- 

and four-loop plants. Final report, 8:5060 (R:US) 
Corrosion Products 

Evaluation of cobalt sources in Westinghouse-designed three- 
and four-loop plants. Final report, 8:5000 (R:US) 

Properties of colloidal corrosion products and their effects on 
nuclear plants. Volume 1. Executive summary. Final report 
(PWR; BWR), 8:5038 (R:US) 

Decontamination 

Evaluation of nonchemical decontamination techniques for use 

on reactor coolant systems (PWR), 8:5063 (R:US) 
In-Service Inspection 

Improving ultrasonic inspection reliability. Final report 

(PWR;BWR), 8:5036 (R:US) 
Leaks 

Safety study for HTR conceptual designs under German siting 

conditions, 8:5205 (R:DE:In German) 
Pressure Gradients 

Light-water-reactor hydrogen-safety research in the United 

States (PWR; BWR), 8:5250 (R:US) 
Pumps 

Nuclear-component wear measurements. Final report (PWR; 

BWR), 8:5042 (R:US) 
Radioactivity Transport 

Properties of colloidal corrosion products and their effects on 
nuclear plants. Volume 1. Executive summary. Final report 
(PWR; BWR), 8:5038 (R:US) 

Ultrasonic Testing 

Improving ultrasonic inspection reliability. Final report 

(PWR;BWR), 8:5036 (R:US) 
Valves 

Function analysis of steam isolation valves. Final report of the 
isolation valve licensing support (IVLS) project (BWR), 
8:5051 (R:SE) 

Nuclear-component wear measurements. Final report (PWR; 
BWR), 8:5042 (R:US) 

Water Chemistry 

Evaluation of cobalt sources in Westinghouse-designed three- 
and four-loop plants. Final report, 8:5060 (R:US) 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

Properties of colloidal corrosion products and their effects on 
nuclear plants. Volume 1. Executive summary. Final report 
(PWR; BWR), 8:5038 (R:US) 

PRINCETON LARGE TORUS 
See PLT DFVICES 
PRINTED CIRCUITS 
Spectropotometry 
Analysis of contaminants on electronic components by 
reriectance FTIR spectroscopy, 8:5859 (R:US) 
PROCESS HEAT REACTORS 
See also MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
Coal Gasification 

Gas generator for the steam gasification of coal with nuclear 

generated heat, 8:5124 (RA:XA) 
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Coal Gasification Plants 

Basic lay-out, arrangement and design criteria of heat 
components of the “nuclear coal gasification prototype plant 
(PNP)”, 8:5117 (RA:XA) 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 

Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 

Coal Liquefaction Plants 
Design and application for a high-temperature nuclear heat 
source, 8:5116 (RA:XA) 
Feasibility Studies 
Core design for nuclear process heat reactor, 8:5115 (RA:XA) 
Heat Exchangers 

Design, construction and operation experience of the He-He 
intermediate heat exchanger, 8:5121 (RA:XA) 

Development and test evaluation of duplex steam reformer 
tube, 8:5129 (RA:XA) 

Gas generator for the steam gasification of coal with nuclear 
generated heat, 8:5124 (RA:XA) 

Heat-exchanging components for coal gasification: He/He 
intermediate heat exchanger (IHX) and steam reformer 
(STR) in the primary circuit, 8:5120 (RA:XA) 

Helium-heated steam reformer, 8:5123 (RA:XA) 

Intermediate heat exchanger for HTR process heat application, 
8:5119 (RA:XA) 

Results from integral tests of single reformer tubes under 
simulated nuclear reactor conditions, 8:5127 (RA:XA) 

HTGR Type Reactors 
Core design for nuclear process heat reactor, 8:5115 (RA:XA) 
Meetings 

Specialists’ meeting on process heat applications technology, 
Kernforschungsanlage, Juelich GmbH., Federal Republic of 
Germany, 27-29 November 1979. Summary report, 8:5130 
(R:XA) 

Pilot Plants 
Prototype plant for nuclear process heat (PNP), reference 
phase, 8:3908 (R:DE:In German) 
Reactor Cores 
Core design for nuclear process heat reactor, 8:5115 (RA:XA) 
Reactor Materials 

HTGR structural-materials efforts in the US, 8:5114 (R:US) 

Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 

Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 

Secondary Coolant Circuits 

Construction and performance tests of a secondary hydrogen 

gas cooling system, 8:5126 (RA:XA) 
Specifications 

Design and application for a high-temperature nuclear heat 

source, 8:5116 (RA:XA) 
Steam Generators 

Design of steam generators for process heat plants: 
Requirements, design concepts, status and further 
development, 8:5125 (RA:XA) 

PROCESSING (DATA) 
See DATA PROCESSING 

PROCESSING (ORES) 
See ORE PROCESSING 

PROCESSING (WASTES) 
See WASTE PROCESSING 


PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
Forecasting 
Annual Report to Congress, 1981. Volume 3: energy 
projections, 8:5350 (R:US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROGESTERONE 
Molecular Structure 
Conformation of the progesterone side chain: resolution of the 
apparent conflict between X-ray data and force-field 
calculations using MM2, 8:6178 (J:US) 
PROGESTIN 
See PROGESTERONE 
PROLIFERATION 


Alternative nuclear fuel cycle arrangements for proliferation 
resistance: an overview of regulatory factors (Book), 8:4525 
(R:US) 

PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS 
M 

Calculation of the prompt-neutron spectrum and average 
prompt-neutron multiplicity for the spontaneous fission of 
252Cf, 8:6477 (R:US) 

ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 

Neutron Spectra 

Calculation of the prompt-neutron spectrum and average 
prompt-neutron multiplicity for the spontaneous fission of 
252Cf, 8:6477 (R:US) 

PROPANE 
Combustion Products 

Optical measurements of soot formation in premixed flames, 

8:4557 (R:US) 


Progress and problems in hydrate studies at Rice University, 
8:4197 (RA:US) 
Physical Properties 
Sonic velocities for gases from coal-derived liquids, 8:3972 
(R:US) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANOLS 
Chemical Radiation Effects 
Discussion on electron capture in alcohol - hydrocarbon 
mixtures, 8:5764 (RA:DD) 
Electron Capture 
Discussion on electron capture in alcohol - hydrocarbon 
mixtures, 8:5764 (RA:DD) 
Electron Spin Resonance 
Pulse radiolysis CIDEP investigations of 2-propanol in aqueous 
solution, 8:5776 (RA:DD) 
Radiolysis 
Pulse radiolysis CIDEP investigations of 2-propanol in aqueous 
solution, 8:5776 (RA:DD) 
Recombination 
Discussion on electron capture in alcohol - hydrocarbon 
mixtures, 8:5764 (RA:DD) 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
Calibration 
Nuclear accident dosimetry: the calibration of Geiger-Mueller 
and 27 proportional counters for sulphur and gold, 8:5966 
(R:GB) 


Study of cylindrical, energy-proportional pulse-height 
detectors for measuring microdosimetric quantities, 8:5973 
(R:US) 

Spatial Resolution 

Recent developments in position-sensitive neutron counting, 

8:5975 (R:US) 
PROTECTION 
See SAFETY 





PROPORTIONAL COUNTERS 
Spatial Resolution 


PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Permeability 
Permeation of protective garment material by liquid benzene 
and by tritiated water, 8:6272 (J:US) 
PROTECTIVE COATINGS 
Casting 
Slip-cast coating of alumina crucibles, 8:5677 (R:EG) 
PROTEINS 
See also GLUCOPROTEINS 
Biosynthesis 

Genic expression in the salivary gland of Bradysia hygida in 
the last larval stage, 8:6190 (RA:BR:In Portuguese) 

Radioautographic study of the role of the tubular intracisternal 
material in the protein synthesis of the toad intermedial pars, 
8:6173 (RA:BR:In Portuguese) 

Skeletal muscle protein in aging rats. 1. DNA, RNA and 
protein ‘in vitro’ studies with crude ribosomes, 8:6175 
(RA:BR) 

Skeletal muscle protein synthesis in aging rats. 2. An 
improvement of an assay for ‘in vitro’ studies with salt- 
washed ribosomes and salt-wash, 8:6176 (RA:BR) 

Skeletal muscle protein synthesis in aging rats. 3. In vitro 
studies with salt-washed ribosomes, 8:6177 (RA:BR) 

Some aspects of ‘in vitro’ protein synthesis in D. melanogaster 
imaginal disks, 8:6174 (RA:BR:In Portuguese) 

Life Cycle 

Skeletal muscle protein in aging rats. 1. DNA, RNA and 
protein ‘in vitro’ studies with crude ribosomes, 8:6175 
(RA:BR) 

Metabolism 

Use of 7 Se-selenomethionine as an indicator of protein 

turnover in reindeer, 8:6194 (BA:NO) 
PROTON BEAMS 
Beam Dynamics 

Study on longitudinal motion of particles in a superhigh energy 
proton synchrotron accelerating system under pulse current 
leading, 8:5905 (RA:SU:In Russian) 

PROTON REACTIONS 
Capture 

Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 

Charge-Exchange Reactions 

Excitation of 0*,2*,0*',2*',4* analog states in the even 
selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis, 8:6453 (J:US) 

Elastic Scattering 

Nuclear structure at intermediate energies. Progress report, 

1982-1983, 8:6422 (R:US) 
Inelastic Scattering 

Observed relations between proton spin observables in natural 
parity transitions in “°Ca(p,p’)*°Ca and 7°*Pb(p,p’)?°*Pb 
reactions at 500 MeV, 8:6445 (J:US) 

Study of giant multipole resonances in “°Ca, 8:6439 (R:DE:In 
German) 

Particle Production 

Measurement of production cross sections for negative pions, 
kaons, and protons at 10, 18, and 24 GeV, 8:6388 (R:US) 

Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 

Pickup Reactions 

Study of giant multipole resonances in “°Ca, 8:6439 (R:DE:In 
German) 

PROTON RECOIL DETECTORS 
Spectra Unfolding 

FLYSPEC: A simple method of unfoulding neutron energy 
spectra measured with NE213 and stilbene spectrometers, 
8:6009 (J:NL) 

PROTON-ANTIPROTON INTERACTIONS 
Form Factors 

a@NN form factor, chiral-symmetry breaking and three-pion 

resonances, 8:6399 (R:CL) 
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Particle Production 
Comparison of high-p/sub T/ particle production in pp and p 
anti p interactions at the CERN ISR, 8:6367 (R:US) 
PROTON-NEUTRON INTERACTIONS 
Form Factors 
amNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
Scattering Amplitudes 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
PROTON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Particle Production 
Production of high-transverse-energy events in p-nucleus 
collisions at 400 GeV/c, 8:6375 (R:US) 
PROTON-PROTON INTERACTIONS 
Cross Sections 
Cross sections at hadron colliders, 8:6395 (R:US) 
Form Factors 
aNN form factor, chiral-symmetry breaking and three-pion 
resonances, 8:6399 (R:CL) 
Jets 
Evidence for jets from a transverse-energy-triggered 
calorimeter experiment at Fermilab, 8:6369 (R:US) 
Pair Production 
Cross sections at hadron colliders, 8:6395 (R:US) 
Particle Production 
Charge correlations in deep inelastic proton-proton interactions 
at the CERN ISR: the axial field spectrometer collaboration, 
8:6366 (R:US) 
Comparison of high-p/sub T/ particle production in pp and p 
anti p interactions at the CERN ISR, 8:6367 (R:US) 
Determination of the angular and energy dependence of hard 
constituent scattering from 7r° pair events at the CERN 
intersecting storage rings, 8:6374 (R:US) 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
Pion interactions at medium energies. Progress report, 
December 1, 1981-November 30, 1982, 8:6372 (R:US) 
Study of charged particles associated with high-p/sub T/ 
photons and pions, 8:6365 (R:US) 
Scattering Amplitudes 
Experimental research in nuclear physics at intermediate 
energies. Progress report, September 1, 1980-May 31, 1982, 
8:6421 (R:US) 
Total Cross Sections 
Nuclear structure at intermediate energies. Progress report, 
1982-1983, 8:6422 (R:US) 
PROTONS 
Multiple Scattering 
Lateral displacement in small angle multiple scattering, 8:6501 
(J:GB) 
Particle Production 
Measurement of production cross sections for negative pions, 
kaons, and protons at 10, 18, and 24 GeV, 8:6388 (R:US) 
Polarized Targets 
Frozen-spin polarized-proton target for use at LAMPF, 8:5940 
(R:US) 
PROTOPLASTS 
See PLANT CELLS 
PSI RESONANCES 
Photoproduction 
Psi’ photoproduction at a mean energy of 150 GeV, 8:6377 
(R:US) 
PSORALEN 
Biological Effects 
Sister chromatid exchange induced by short-lived monoadducts 
produced by the bifunctional agents mitomycin C and 8- 
methoxypsoralen (CHO cells), 8:6267 (J:US) 
PUBLIC BUILDINGS 
Contamination 
Particulate contamination in the Binghamton State Office 
Building,»8:6259 (RA:US) 
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Energy Conservation 

Energy saving measures in larger buildings, 8:5496 (R:DK:In 
Danish) 

Institutional-building grants program: the county-government 
perspective, 8:5469 (R:US) 

Municipal-building conservation project: financing 
conservation in municipal buildings. Final report, 8:5468 
(R:US) 

Geothermal Space Heating 

Economic appraisal of the use of geothermal energy in state- 

owned buildings in Colorado, 8:4960 (J:US) 
Thermal Insulation 

Energy saving measures in larger buildings, 8:5496 (R:DK:In 

Danish) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
GAS UTILITIES 


Deregulation 
Regulation of utilities under deregulation, 8:5383 (BA:US) 
Diversification 
Report of the Ad Hoc Committee on utility diversification. 
Revised draft report, 8:5292 (R:US) 
Economics 
Regulation of utilities under deregulation, 8:5383 (BA:US) 
Rate Structure 

Effects of DOE's policies, objectives, and regulatory programs 
on electric and gas utility rate structures, 8:5385 (BA:US) 

Spot pricing of public-utility services, 8:5404 (R:US) 

Standards, guidelines and compliance, 8:5413 (BA:US) 

Regulations 

Effects of DOE’s policies, objectives, and regulatory programs 
on electric and gas utility rate structures, 8:5385 (BA:US) 

Regulation of utilities under deregulation, 8:5383 (BA:US) 

Standards, guidelines and compliance, 8:5413 (BA:US) 

PUBLIC UTILITY REGULATORY POLICIES ACT 
Economic Impact 

Energy industry and the elderly consumer, 8:5303 (BA:US) 

Industry perspective in regulation today, 8:5414 (BA:US) 

Methodology to perform impact analysis using PURPA 
ratemaking standards to meet the national energy goals of: 
conservation, efficiency and equitability, 8:5416 (BA:US) 

Hearings 

DOE's approach to electric utility regulation under PURPA, 

8:5415 (BA:US) 
Implementation 

DOE's approach to electric utility regulation under PURPA, 
8:5415 (BA:US) 

Federal regulatory policy, 8:5412 (BA:US) 

Methodology to perform impact analysis using PURPA 
ratemaking standards to meet the national energy goals of: 
conservation, efficiency and equitability, 8:5416 (BA:US) 

Public Utility Regulatory Policies Act of 1978. Annual report 
to Congress, September 1982, 8:5371 (R:US) 

PULPS 
See SLURRIES 
PULSE AMPLIFIERS 
Gain : 
Limit gain of electronic amplifiers, 8:5862 (RA:SU:In Russian) 
PULSE CIRCUITS 
Design 
Inductive-storage pulse-circuit device (Patent), 8:5871 (P:US) 
PULSED NEUTRON TECHNIQUES 
Moderated-neutron pulse shapes, 8:6493 (R:US) 
PUMPS 
See also VACUUM PUMPS 


Improved transformer-oil pump. Final report, 8:5810 (R:US) 
Hydraulics 
Parametric study of containment emergency-sump 
performance: results of vertical-outlet sump tests 
(PWR;BWR), 8:5050 (R:US) 
Performance Testing 
Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions 
(PWR), 8:5225 (R:US) 
Reliability 
Improved transformer-oil pump. Final report, 8:5810 (R:US) 


PWR power plant pump reliability data. Interim report, 8:5057 
(R:US) 
Risk Assessment 
PWR power plant pump reliability data. Interim report, 8:5057 
(R:US) 
Wear 
Nuclear-component wear measurements. Final report (PWR; 
BWR), 8:5042 (R:US) 
PUREX PROCESS 
Influence of the temperature on re-extraction of uranium from 
irradiated solutions of tributylphosphate in n-dodecane, 
8:4253 (R:PL:In Polish) 
Optimization 
Partition of zirconium in Purex Process, 8:4270 (TG:US) 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
BIBLIS-A REACTOR 
CONNECTICUT YANKEE REACTOR 
GINNA-1 REACTOR 
LOFT REACTOR 
MAINE YANKEE REACTOR 
MC GUIRE-1 REACTOR 
MC GUIRE-2 REACTOR 
MIDLAND-I REACTOR 
MIDLAND-2 REACTOR 
PALISADES-1 REACTOR 
PRAIRIE ISLAND-1 REACTOR 
ROBINSON-2 REACTOR 
ROWE YANKEE REACTOR 
SALEM-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SEQUOYAH-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-4 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZORITA-1 REACTOR 
Circuit Breakers 
Technical evaluation report on the 120 Vac vital instrument 
buses and inverter Technical Specifications Issue B71, 8:5251 
(R:US) 
Construction 
Nuclear power plants: construction status report, data as of 
6/30/82, 8:5098 (R:US) 
Containment Buildings 
Calculations of hydrogen detonations in nuclear containments 
by the random choice method, 8:5230 (R:US) 
Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 
Hydrogen burn survival experiments: FITS Series One, 8:5223 
(R:US) 
Hydrogen-burn survival: preliminary thermal model and test 
results, 8:5221 (R:US) 
Hydrogen-Burn Survival Program, 8:5246 (R:US) 
Hydrogen mitigation and control program, 8:5247 (R:US) 
Containment Spray Systems 
Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions, 
8:5225 (R:US) 
Containment Systems 
Combustion modeling in MARCH: developments and 
limitations, 8:5238 (R:US) 
Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 
Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 
Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 
Cooling Ponds 
Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 
Critical Heat Flux 
Parametric study of CHF data. Volume 3, Part 1. Critical heat 
flux data. Final report, 8:5193 (R:US) 
ECCS 
Parametric study of containment emergency-sump 
performance: results of vertical-outlet sump tests, 8:5050 
(R:US) 





PWR TYPE REACTORS 
Electric Cables 


Electric Cables 

Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-ID), 8:5202 (R:JP:In Japanese) 

Engineered Safety Systems 

Comparison between field data and ultimate heat-sink cooling- 
pond and spray-pond models, 8:5047 (R:US) 

Hydrogen-Burn Survival Program, 8:5246 (R:US) 

Fuel Assemblies 

Parametric study of CHF data. Volume 3, Part 2. Critical heat 
flux data. Final report, 8:5194 (R:US) 

Parametric study of CHF data. Volume 1. Compilation of rod 
bundle CHF data available at the Columbia University Heat 
Transfer Research Facility. Final report, 8:5040 (R:US) 

Fuel Cans 

Variations in Zircaloy-4 cladding deformation in replicate 

LOCA simulation tests, 8:5226 (R:US) 
Fuel Element Failure 

Variations in Zircaloy-4 cladding deformation in replicate 
LOCA simulation tests, 8:5226 (R:US) 

Visual investigation of transient fuel behavior under a rapid 
heating condition, 8:5203 (R:JP:In Japanese) 

Fuel Rods 

Fission-product release from irradiated LWR fuel, 8:5034 
(R:US) 

Power-ramp testing and postirradiation examination of PCI- 
resistant LWR fuel rod designs, 8:5035 (R:US) 

Uncertainty of measured and calculated steady state fuel rod 
behavior, 8:5055 (R:US) 

Fuel-Cladding Interactions 

Power-ramp testing and postirradiation examination of PCI- 

resistant LWR fuel rod designs, 8:5035 (R:US) 
Heat Sinks 

Comparison between field data and ultimate heat-sink cooling- 

pond and spray-pond models, 8:5047 (R:US) 
Isotope Production 

Experimental determination of curium build-up in light water 
reactors and comparison with calculated values, 8:5137 
(R:DE:In German) 

Loss of Coolant 

2D/3D analysis program report. Progress report, 1981, 8:5222 
(R:US) 

Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions, 
8:5225 (R:US) 

COBRA/TRAC analysis of the PKL reflood test K9, 8:5237 
(R:US) 

Constitution and performance of the electrical loading system 
in simulated environmental apparatus for material testing II 
(SEAMATE-ID), 8:5202 (R:JP:In Japanese) 

Decay-heat-removal experiments in a UTSG two-loop test 
facility. Interim report (U-tube steam generator), 8:5195 
(R:US) 

Development of techniques for fabrication of film probe sensor 
assembly, 8:5227 (R:US) 

Facility description. THTF Mod 3 ORNL PWR BDHT 
separate-effects program, 8:5219 (R:US) 

Hydrogen-burn survival: preliminary thermal model and test 
results, 8:5221 (R:US) 

Load on build-in components in pressurized reactor vessels 
during rapid pressure release operations: German standard 
problem No. 5, 8:5253 (TG:US) 

SCRAM-discharge volume break studies. Part 2. Fission- 
product transport analyses, 8:5184 (R:US) 

Semiscale program review: contributions to nuclear-power- 
production safety, 8:5190 (R:US) 

Some applications of holography at the Idaho National 
Engineering Laboratory, 8:5191 (R:US) 

TRAC analysis support for the 2D/3D program, 8:5209 
(R:US) 

Variations in Zircaloy-4 cladding deformation in replicate 
LOCA simulation tests, 8:5226 (R:US) 

Loss of Flow 

Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 

Results of the Semiscale Mod-2A natural-circulation 
experiments, 8:5216 (R:US) 
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Meltdown 

Attack of fragmented-core debris on concrete in the presence 
of water, 8:5241 (R:US) 

Combustion modeling in MARCH: developments and 
limitations, 8:5238 (R:US) 

Heat transfer between immiscible liquids enhanced by gas 
bubbling, 8:5177 (R:US) 

Protective measures and regulatory strategies for core-melt 
accidents, 8:5228 (R:US) 

Relocation and freezing of liquefied fuel-rod material, 8:5189 
(R:US) 

Transient core-debris bed heat-removal experiments and 
analysis, 8:5178 (R:US) 

Pipes 

Fracture mechanics models developed for piping reliability 
assessment in light water reactors: piping reliability project, 
8:5048 (R:US) 

Pressure Vessels 

Analysis of the performance of the Westinghouse reactor 
vessel level indicating system for tests at semiscale, 8:5073 
(R:US) 

Improving ultrasonic inspection reliability. Final report, 8:5036 
(R:US) 

Preliminary results of international round robin on ITV-8A, 
8:5033 (R:US) 

Pressurized-thermal-shock experiments, 8:5182 (R:US) 

Results of low ductile shelf intermediate vessel test V-8A, 
8:5054 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Primary Coolant Circuits 

Evaluation of nonchemical decontamination techniques for use 
on reactor coolant systems, 8:5063 (R:US) 

Evaluation of cobalt sources in Westinghouse-designed three- 
and four-loop plants. Final report, 8:5060 (R:US) 

Improving ultrasonic inspection reliability. Final report, 8:5036 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 

Nuclear-component wear measurements. Final report, 8:5042 
(R:US) 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

Properties of colloidal corrosion products and their effects on 
nuclear plants. Volume 1. Executive summary. Final report, 
8:5038 (R:US) 

Pumps 

PWR power plant pump reliability data. Interim report, 8:5057 

(R:US) 
Reactor Accidents 

Aerosol depletion by certain ESF systems during severe 
accidents - PNL program, 8:5236 (R:US) 

Hydrogen burn survival experiments: FITS Series One, 8:5223 
(R:US) 

Hydrogen-Burn Survival Program, 8:5246 (R:US) 

Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 

Hydrogen mitigation and control program, 8:5247 (R:US) 

Influence of steam on the behavior of UsOsg aerosols, 8:5183 
(R:US) 

Light-water-reactor hydrogen-safety research in the United 
States, 8:5250 (R:US) 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

Pressurized-thermal-shock experiments, 8:5182 (R:US) 

PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westinghouse report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 

Radioiodine source term and its potential impact on the use of 
potassium iodide, 8:5186 (R:US) 

Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 

Visual investigation of transient fuel behavior under a rapid 
heating condition, 8:5203 (R:JP:In Japanese) 





217S / ERA Vol. 8, No. 3 


Reactor Cores 

CARMEN system: a code block for neutronic PWR 
calculation by diffusion theory with spacedependent 
feedback effects, 8:5071 (R:ES:In English) 

Reactor Licensing 
Enforcement actions: significant actions resolved. Quarterly 
progress report, January-June 1982, 8:5110 (R:US) 
Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Operating reactors licensing actions summary, 8:5102 (R:US) 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Reactor Materials 

Evaluation of irradiation response of reactor pressure vessel 
materials. Final report, 8:5045 (R:US) 

LWR pressure-vessel irradiation surveillance dosimetry. 
Quarterly progress report, October 1981-December 1981, 
8:5049 (R:US) 

Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 

Prevention of wear problems in PWR steam generators - an 
annotated bibliography. Final report, 8:5065 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Reactor Operation 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Licensed operating reactors. Status summary report, data as of 
April 30, 1982, 8:5046 (R:US) 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Reactor Safety 

Light-water-reactor safety-technology program. Quarterly 
report, April-June 1982, 8:5245 (R:US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1982, 8:5215 (R:US) 

Reactor Safety Experiments 
Semiscale uncertainty report: methodology, 8:5218 (R:US) 
RHR S: 

Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions, 
8:5225 (R:US) 

Risk Assessment 

NRC human-reliability research program at Sandia National 
Laboratories, 8:5244 (R:US) 

Session 6: quantification of human error in LP/HC risk 
analysis. An overview of human-reliability analysis, 8:5242 
(R:US) 

Rod Drop Accidents 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Secondary Coolant Circuits 

Condenser inleakage monitoring system development. Final 

report, 8:5037 (R:US) 
Effects 


Seismic safety margins research program. Progress report No. 

14, 8:5214 (R:US) 
Spent Fuel Casks 

Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 

Spent Fuel Storage 

Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 

Steam Generators 

ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 1. Mathematical and physical 
models and method of solution, 8:5064 (R:US) 

Boiling heat transfer in a narrow eccentric annulus. Final 
report, 8:5058 (R:US) 

Homogeneous model of steam generator to simulate 
operational transients and accidents in PWR nuclear power 
plants, 8:5070 (R:BR:In Portuguese) 

Prevention of wear problems in PWR steam generators - an 
annotated bibliography. Final report, 8:5065 (R:US) 


QUARKS 
Transverse Momentum 


Regulation of the water level in the steam generator using 
modal control, 8:5053 (R:FR:In French) 

Tests of types 51A and 51M steam generators at Bugey 4 and 
Tricastin 1 nuclear power plants. Final report, 8:5062 (R:US) 

Thermal-hydraulic analysis of the Westi Model 51 
steam generator. Final report, 8:5061 (R:US) 

Steam Quality 
Steam purity in PWRs, 8:5076 (J:US) 
Steam Systems 

Properties of colloidal corrosion products and their effects on 

nuclear plants. Final report, 8:5039 (R:US) 
Test Facilities 

True Mass Flow Meter 50: a direct-reading high-precision 
mass flow meter for transient two-phase flow up tom = 50 
kg/s, 8:5206 (R:DE:GE) 

Thorium Cycle 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 
Transients 

Effects of condensation modeling on transient behavior of 
pressurized water reactors, 8:5207 (R:US) 

True Mass Flow Meter 50: a direct-reading high-precision 
mass flow meter for transient two-phase flow up to m = 50 
kg/s, 8:5206 (R:DE:GE) 

Water Quality 
Steam purity in PWRs, 8:5076 (J:US) 
Welded Joints 

Robotization of sweating control process. Design and 

development of prototype, 8:5052 (R:FR:In French) 
PYRITE 
Catalytic Effects 

Characterization of selected Ohio coals to predict their 
conversion behavior relative to 104 North American Coals, 
8:3936 (R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 

Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Sorptive Properties 
Coal-flotation chemistry. Final report, 1975-1981, 8:4069 
(R:US) 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL 
Oxidation 

Evaluation of the reactivities of HO2/O2~ with compounds of 

biological interest, 8:5746 (R:US) 


Q 


QUANTUM CHROMODYNAMICS 
Lax Theorem 
Lax representation for massless QCD2, 8:6413 (J:NL) 
QUARK MODEL 
See also FLAVOR MODEL 
Hadron Reactions 
Quark model for forward and central hadron-nucleus 
collisions, 8:6400 (J:US) 
QUARK-ANTIQUARK INTERACTIONS 
Recombination 
Determination of intrinsic transverse momentum of quarks, 
8:6397 (R:US) 
QUARKS 
Pair Production 
Measurement of strange quark suppression in hadronic 
vacuum, 8:6376 (R:US) 
Transverse Momentum 
Determination of intrinsic transverse momentum of quarks, 
8:6397 (R:US) 





ty 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Radicnuclide Migration 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
QUARTZITES 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
QUATERNARY COMPOUNDS 
Chemical Radiation Effects 
Effect of gamma radiation on extraction properties of 
benzyldibutylamine and benzyldimethyllauryl ammonium 
nitrate in the presence of aqueous phase, 8:5762 (RA:CS:In 
Czech) 
QUINOLINES 
Denitrification 
Crossed-reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, August 1, 1982-October 31, 1982, 8:5747 (R:US) 
Effects of sulfiding of a NiMo/Al2Os; catalyst on its activity 
for hydrodenitrogenation of quinoline, 8:5748 (RA:US) 
Double Resonance Methods 
Triplet state of the double molecule 2,2'-biquinoline: A study 
of the phosphorescence, Raman spectra, and ODMR 
transitions, 8:6341 (J:US) 
Phosphorescence 
Triplet state of the double molecule 2,2’-biquinoline: A study 
of the phosphorescence, Raman spectra, and ODMR 
transitions, 8:6341 (J:US) 
Raman Spectra x 
Triplet state of the double molecule 2,2'-biquinoline: A study 
of the phosphorescence, Raman spectra, and ODMR 
transitions, 8:6341 (J:US) 


RA 333 
See ALLOY-RA-333 
RADAR 
Gating Circuits 
Superregenerative amplifier in linear mode as a radar range 
gate, 8:5866 (R:US) 
RADIATION CHEMISTRY 
Research Programs 
Radiation chemistry studies at the Hahn-Meitner Institute for 
Nuclear Research, Berlin, 8:5761 (R:DE:In German and 
English) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
GEIGER-MUELLER COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 


SUPERCONDUCTING COLLOID DETECTORS 
TELESCOPE COUNTERS 


Configuration 
Clamshell tomograph (Patent), 8:6199 (P:US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
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RADIATION DOSES 
Mathematical Models 
Improved computer program for calculating local and 
individual gamma submersion dose through exhaust smoke 
trails from nuclear technical installations (Book, in German), 
8:6067 (R:DE:GE) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Mathematical Models 
Systems model for assessing the consequences of release of 
radioactive material into the ocean, 8:4508 (RA:US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Biological Repair 
Immunologic proof of DNS irradiation damages and their 
repair in stationary yeast cells, 8:6227 (R:DE:In German) 
Immune Serums 
Immunologic proof of DNS irradiation damages and their 
repair in stationary yeast cells, 8:6227 (R:DE:In German) 
RADIATION MONITORING 
Dose Equivalents 
Portable dose-equivalent monitor based on microdosimetry, 
8:6001 (R:US) 
France 
Monthly results of measurements. August 1981, 8:6098 
(R:FR:In French) 
Monthly results of measurements. September 1981, 8:6099 
(R:FR:In French) 
International Cooperation 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
RADIATION MONITORS 
See also SURVEY MONITORS 
Calibration 
Introduction of the obligation to calibrate stationary radiation 
measuring systems, 8:6002 (R:DE:In German) 
RADIATION PROTECTION 
Safety Standards 
Viewpoint on proposed radiation-protection standards, 8:6502 
(R:US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 
See also NEUTRON TRANSPORT 
Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report (LMFBR), 
8:5220 (R:US) 
RADICALS 
See also HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
PEROXY RADICALS 
RADICALS 
SUPEROXIDE RADICALS 
Toxicity 
Reactions connecting autoxidation with oxy radical 
production, lipid peroxidation, and cytotoxicity, 8:6179 
(R:US) 
RADIO TELESCOPES 
Apertures 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
Efficiency 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
Optical Systems 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
Optimization 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
RADIOACTIVE AEROSOLS 
Aerosol depletion by certain ESF systems during severe 
accidents - PNL program (PWR;BWR), 8:5236 (R:US) 
Influence of steam on the behavior of UsOs aerosols (PWR; 
BWR), 8:5183 (R:US) 
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MSPEC users’ manual (LMFBR), 8:5233 (R:US) 
Filters 
Pitfalls in air sampling for radioactive particulates, 8:6071 
(R:US) 
Inhalation 
Rapid method of determining the respiratory uptake of 
radionuclides of varying aerosol size, 8:6242 (J:US) 
Radiation Transport 
Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report (LMFBR), 
8:5220 (R:US) 
RADIOACTIVE BIOLOGICAL WASTES 
. See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Bibliographies 
Airborne radioactive effluents: releases and processing (870 
citations), 8:4301 (R:US) 
Diffusion 
User's guide to the MESOI diffusion model: Version 1.1 (for 
Data General Eclipse S/230 with AFOS), 8:6070 (R:US) 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Radiation Detection 

Operation Morning Light: Northwest Territories, Canada-1978, 

a non-technical summary of US participation, 8:6095 (R:US) 
Recovery 
Operation Morning Light: Northwest Territories, Canada-1978, 
a non-technical summary of US participation, 8:6095 (R:US) 
Remote Handling Equipment 
Improved material-bagging device (Patent), 8:5833 (P:US) 
Transport 

Finite-element analysis of radioactive-material shipment 
packages, 8:5819 (R:US) 

Transport of radioactive materials in the nuclear fuel cycle, 
8:4273 (R:DE:In German) 

Transportation of radioactive material in Washington State, 
September 1980-September 1981, 8:4280 (R:US) 

Transport Regulations 

Transport of radioactive materials in the nuclear fuel cycle, 

8:4273 (R:DE:In German) 
RADIOACTIVE WASTE DISPOSAL 
Alpha-Bearing Wastes 

Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 

Plutonium well logging with the photoneutron uranium 
exploration system, 8:4372 (R:US) 

TRU waste certification compliance requirements for contact- 
handled wastes retrieved from storage for shipment to the 
WIPP, 8:4528 (R:US) 

Argillite 

Geology of the Nevada Test Site and nearby areas, southern 

Nevada, 8:4449 (R:US) 
Basalt 

Site-screening process on the Hanford Site: a summary report, 

8:4419 (R:US) 
Cesium 134 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Cesium 135 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Cobalt 58 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Cobalt 60 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Comparative Evaluations 

Transuranic advanced disposal systems: preliminary *°°Pu 

waste-disposal criteria for Hanford, 8:4416 (R:US) 
Constraints 

Preliminary technical constraints for a repository in tuff, 8:4446 

(R:US) 
Containers 


Corssion of materials in a clay environment, 8:4370 (RA:DE) 


Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 

Corrosion resistant canisters for nuclear waste isolation, 8:4442 
(R:US) 

Effects of radiation on corrosion of titanium, 8:5652 (RA-:US) 

Cost 

Disposal costs for SRP high-level wastes in borosilicate glass 

and crystalline ceramic waste forms, 8:4455 (R:US) 
Emplacement 

Dynamic hole closure behind a deep ocean sediment 
penetrator, 8:4489 (RA:US) 

Hole closure calculations using HONDO II and MARBLE, 
8:4488 (RA:US) 

Preliminary penetration studies, 8:4487 (RA:US) 

Engineered Safety Systems 

Backfill barriers for nuclear waste repositories in salt, 8:4364 
(RA:DE) 

Biological intrusion barriers for large-volume waste-disposal 
sites (Rocks and chemical barriers, trifluralin beads), 8:4374 
(R:US) 

Criteria for high level waste disposal and characterization of 
barriers, 8:4504 (RA:DE) 

Evaluation of barriers in a final storage site for radioactive 
wastes, 8:4368 (RA:DE) 

Nuclear-waste repository in basalt: seal development studies, 
8:4432 (R:US) 

Overview of hydrothermal testing of waste package barrier 
materials at the Basalt Waste Isolation Project, 8:4406 
(RA:US) 

Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 

Engineering Geology 

Geotechnical siting considerations (Shallow land burial), 8:4386 

(RA:US) 
Environmental Impacts — 

Environmental modeling, 8:6138 (RA:US) 

Environmental evaluation of alternatives for long-term 
management of Defense high-level radioactive wastes at the 
Idaho Chemical Processing Plant, 8:4309 (R:US) 

Evaluation 

Evaluation of a radioactive concrete waste form recovered 

from an ocean dumpsite, 8:4291 (R:US) 
Feasibility Studies 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 

Fluid Mechanics 
Heat transfer and fluid mechanics, 8:4475 (RA:US) 
Geologic Deposits 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Composition of rocks - criteria for the conditioning of high- 
level radioactive wastes, 8:4366 (RA:DE:In German) 

Concept of final storage in geological formations, 8:4363 
(RA:DE:GE) 

Criteria for high level waste disposal and characterization of 
barriers, 8:4504 (RA:DE) 

Evaluation of barriers in a final storage site for radioactive 
wastes, 8:4368 (RA:DE) 

Geologic, geochemical, rock mechanics, and hydrologic 
characteristics of candidate repository horizons, 8:4426 
(R:US) 

Hydrologic studies within the Pasco Basin, 8:4425 (R:US) 

Hydrologic modeling of the Columbia Plateau basalts, 8:4415 
(R:US) 

Nuclear-waste repository in basalt: seal development studies, 
8:4432 (R:US) 

Nuclear-waste disposal: technical issues and status, 8:4450 
(R:US) 

Paradox Basin site characterization report: preparation papers, 
Gibson Dome location (Identification of pertinent issues), 

8:4390 (R:US) 





Geologic Deposits 


Some thoughts on MCC-14: recommended practice for 
experimentally evaluating waste form leaching in a geologic 
repository (Reference waste form is borosilicate glass), 
8:4411 (RA:US) 

Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 


Heat Transfer 


Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 

Chemical experiments on ISHTE, 8:4477 (RA:US) 

Heat transfer and fluid mechanics, 8:4475 (RA:US) 

In-situ heat transfer experiment (ISHTE), 8:4473 (RA:US) 

URI geotechnical program of the in situ heat transfer 
experiment, 8:4476 (RA:US) 

High-Level Radioactive Wastes 

Accident scenarios and probabilities for the SDP transportation 
system, 8:4464 (RA:US) 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Annual report of the management system design group, 8:4494 
(RA:US) 

Backfill barriers for nuclear waste repositories in salt, 8:4364 
(RA:DE) 

Composition of rocks - criteria for the conditioning of high- 
level radioactive wastes, 8:4366 (RA:DE:In German) 

Concept of final storage in geological formations, 8:4363 
(RA:DE:GE) 

Criteria for high level waste disposal and characterization of 
barriers, 8:4504 (RA:DE) 

Effects of radiation on corrosion of titanium, 8:5652 (RA:US) 

Effects of product properties on the final salt storage medium 
and the conditions producing it (In German), 8:4367 
(RA:DE:GE) 

Environmental evaluation of alternatives for long-term 
management of Defense high-level radioactive wastes at the 
Idaho Chemical Processing Plant, 8:4309 (R:US) 

Evaluation of barriers in a final storage site for radioactive 
wastes, 8:4368 (RA:DE) 

Long-Term High-Level Defense-Waste technology. Progress 
report, April-June 1982, 8:4438 (R:US) 

Nuclear-waste disposal: technical issues and status, 8:4450 
(R:US) 

Pacific site assessment, 8:4470 (RA:US) 

Paleomagnetic study of areas B1, Cl and E2, 8:4469 (RA:US) 

Proceedings of the international seminar on chemistry and 
process engineering for high-level liquid waste solidification, 
8:4327 (R:DE:In several languages) 

Requirements for the disposal of high-level radioactive wastes 
(Federal Republic of Germany), 8:4365 (RA:DE) 

Role of oxidation potential, Eh, in the dissolution of nuclear 
waste materials, 8:4412 (RA:US) 

Site qualification activities, 8:4468 (RA:US) 

Sociopolitical aspects of a subseabed disposal program for high 
level nuclear waste, 8:4492 (RA:US) 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 

Waste glass - seabed interactions: observations of the Soret 
effect, 8:4410 (RA:US) 

Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 

Hydrology 

Geohydrologic problems at low-level radioactive waste 
disposal sites (Shallow land burial), 8:4383 (RA:US) 

Institutional Factors 

Building the institutional capacity for managing commercial 
high-level radioactive waste, 8:4300 (R:US) 

Intermediate-Level Radioactive Wastes 

Conceptual design of Danish repository for low- and medium- 
level radioactive waste, 8:4323 (RA:DK) 

Todine 131 

Ways out of the waste management trap (In German), 8:4495 
(B:CH:GE) 

Licensing 

NNWSI regulatory status and plans, 8:4447 (R:US) 
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Public participation in licensing decisions: a necessary partner 
for technical site suitability (Shallow land burial), 8:4380 
(RA:US) 

Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 

Application of ecological mapping (Shallow land burial), 
8:6141 (RA:US) 

Biological intrusion barriers for large-volume waste-disposal 
sites (Rocks and chemical barriers, trifluralin beads), 8:4374 
(R:US) 

Conceptual design of Danish repository for low- and medium- 
level radioactive waste, 8:4323 (RA:DK) 

DOE low-level waste long term technology development 
(Shallow land burial), 8:4378 (RA:US) 

Environmental modeling, 8:6138 (RA:US) 

EPA views on selection of sites for land disposal of low-level 
waste (Shallow land burial), 8:4379 (RA:US) 

Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 

Geohydrologic problems at low-level radioactive waste 
disposal sites (Shallow land burial), 8:4383 (RA:US) 

Geotechnical siting considerations (Shallow land burial), 8:4386 
(RA:US) 

Introduction to 10 CFR Part 61 (Shallow land burial), 8:4377 
(RA:US) 

Long-Term High-Level Defense-Waste technology. Progress 
report, April-June 1982, 8:4438 (R:US) 

Low-level radioactive-waste compacts. Status report as of July 
1982, 8:4299 (R:US) 

Meteorological considerations for low-level waste disposal 
(Shallow land burial), 8:4385 (RA:US) 

Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 

Oceanographic studies to support the assessment of submarine 
disposal at sea. Volume II. Appendices, 8:4441 (R:US) 

Political implications of siting (Shallow land burial), 8:4382 
(RA:US) 

Public participation in licensing decisions: a necessary partner 
for technical site suitability (Shallow land burial), 8:4380 
(RA:US) 

Site suitability considerations: an industry perspective (Shallow 
land burial), 8:4381 (RA:US) 

Surface water hydrology experience at existing low-level 
radioactive waste disposal sites as a basis for selecting future 
sites (Shallow land burial), 8:4384 (RA:US) 

Symposium on low-level waste disposal: site suitability 
requirements (Shallow land burial), 8:4376 (R:US) 

Marine Disposal 

Accident scenarios and probabilities for the SDP transportation 
system, 8:4464 (RA:US) 

Analysis of geological and geophysical data from study 
locations C;, Bi, and E, in the northwest PAC 1 study 
region, 8:4467 (RA:US) 

Annual report of the management system design group, 8:4494 
(RA:US) 

Assessment of North Atlantic seabed regions for radioactive 
waste disposal, 8:4465 (RA:US) 

Chemical experiments on ISHTE, 8:4477 (RA:US) 

Diffusion of neptunyl(V) and pertechnetate ions in marine 
sediments, 8:4480 (RA:US) 

Effects of radiation on corrosion of titanium, 8:5652 (RA:US) 

Evaluation of a radioactive concrete waste form recovered 
from an ocean dumpsite, 8:4291 (R:US) 

Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) | 

Heat transfer and fluid mechanics, 8:4475 (RA:US) 

Ichthyolith age correlation of North Pacific cores, 8:4472 
(RA:US) 

Maps of sediment thickness and depth to basement in the 
western North Atlantic Ocean basin, 8:4466 (RA:US) 

Oceanographic studies to support the assessment of submarine 
disposal at sea. Volume II. Appendices, 8:4441 (R:US) 

Oceanographic studies to support the assessment of submarine 
disposal at sea. Volume 1. Summary and preliminary 
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evaluation (Decommissioned nuclear-powered submarines), 
8:4440 (R:US) 

Pacific site assessment, 8:4470 (RA:US) 

Pacific site assessment, 8:4471 (RA:US) 

Paleomagnetic study of areas B1, Cl and E2, 8:4469 (RA:US) 

Preliminary penetration studies, 8:4487 (RA:US) 

Public education and participation, 8:4493 (RA:US) 

Site qualification activities, 8:4468 (RA:US) 

Sociopolitical aspects of a subseabed disposal program for high 
level nuclear waste, 8:4492 (RA:US) 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 

Subseabed disposal safety analysis, 8:4463 (RA:US) 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 2, 8:4482 (R:US) 

Systems overview of the Subseabed Disposal Program, 8:4445 
(R:US) 

URI geotechnical program of the in situ heat transfer 
experiment, 8:4476 (RA:US) 

Waste glass - seabed interactions: observations of the Soret 
effect, 8:4410 (RA:US) 

Materials Testing 

Corrosion studies of titanium and iron base alloys for waste 

canister overpack applications, 8:5650 (RA:US) 
Meetings 

Symposium on low-level waste disposal: site suitability 

requirements (Shallow land burial), 8:4376 (R:US) 
Packaging 

Development of waste packages for tuff, 8:4458 (R:US) 

Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 

Plutonium 239 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Political Aspects 

Political implications of siting (Shallow land burial), 8:4382 
(RA:US) 

Sociopolitical aspects of a subseabed disposal program for high 
level nuclear waste, 8:4492 (RA:US) 

Public Information 
Public education and participation, 8:4493 (RA:US) 
Radiation Hazards 

Systems model for assessing the consequences of release of 

radioactive material into the ocean, 8:4508 (RA:US) 
Radiation Protection 

Development of occupational exposure ALARA at low-level 

waste disposal sites, 8:4414 (R:US) 
Radionuclide Migration 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Chemical experiments on ISHTE, 8:4477 (RA:US) 

Diffusion of neptunyl(V) and pertechnetate ions in marine 
sediments, 8:4480 (RA:US) 

Diffusion of leached constituents in backfill barriers, 8:4408 
(RA:US) 

Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 

Far-field radionuclide transport investigations, 8:4481 (RA:US) 

Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 

Repository systems interactions, 8:4407 (RA:US) 

Requirements for the disposal of high-level radioactive wastes 
(Federal Republic of Germany), 8:4365 (RA:DE) 

Role of oxidation potential, Eh, in the dissolution of nuclear 
waste materials, 8:4412 (RA:US) 

Training course No. 2: the implementation of FEMWASTE 
(ORNL-5601) computer program. Final report (Finite 
Element Model of WASTE transport), 8:4499 (R:US) 

Regional Cooperation 

Low-level radioactive-waste compacts. Status report as of July 

1982, 8:4299 (R:US) 
Regulations 

Site suitability considerations: an industry perspective (Shallow 

land burial), 8:4381 (RA:US) 


Research Programs 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 1, 8:4462 (R:US) 

Subseabed disposal program annual report, January-September 
1981. Volume II. Appendices (principal investigator progress 
reports). Part 2, 8:4482 (R:US) 

Risk Assessment 

Accident scenarios and probabilities for the SDP transportation 
system, 8:4464 (RA:US) 

Criteria for high level waste disposal and characterization of 
barriers, 8:4504 (RA:DE) 

Evaporite dissolution relevant to the WIPP site, northern 
Delaware Basin, southeastern New Mexico, 8:4443 (R:US) 
Requirements for the disposal of high-level radioactive wastes 

(Federal Republic of Germany), 8:4365 (RA:DE) 
Rock-Fluid Interactions 

Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 

Development of waste packages for tuff, 8:4458 (R:US) 

Experimental and theoretical modeling of hydrothermal 
processes in the near field environment, 8:4478 (RA:US) 

Laboratory analog experiment, 8:4409 (RA:US) 

Overview of hydrothermal testing of waste package barrier 
materials at the Basalt Waste Isolation Project, 8:4406 
(RA:US) 

Review of recent PNL research activities related to glass 
leaching mechanisms, 8:4399 (RA:US) 
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1980 report of the Karlsruhe Nuclear Research Center. 
Society for radiation and environmental studies, 8:4306 
(R:DE:GE) 
Government Policies 
Radioactive waste from society's point of view (Sweden), 
8:4324 (RA:DK) 
Hydration 
Hydration process of nuclear-waste glass: an interim report, 
8:4290 (R:US) 
Hydrothermal Alteration 
Reactions of a prototype nuclear-waste ceramic with a hot 
magnesium-rich brine, 8:4500 (R:US) 


Leach behavior and mechanical-integrity studies of irradiated 
Epicor-II waste products, 8:4294 (R:US) 

Leaching study of PNL 76-68 glass beads using the LLNL 
continuous-flow method and the PNL modified IAEA 
method. Final report, 8:4453 (R:US) 

Microstructure 

Microstructural characterization of nuclear-waste ceramics, 

8:4459 (R:US) 
Nondestructive Analysis 

Nondestructive plutonium assay of Eurochemic waste items, 

8:4515 (R:DE:In German) 
Radiation Hazards 

Radiological hazards of alpha-contaminated waste, 8:4505 

(R:US) 
Radionuclide 

Radiological hazards of alpha-contaminated waste, 8:4505 

(R:US) 
Uptake 

Radiological hazards of alpha-contaminated waste, 8:4505 
(R:US) 

RADIOACTIVITY TRANSPORT 

Radioiodine source term and its potential impact on the use of 
potassium iodide (PWR; BWR), 8:5186 (R:US) 

SCRAM-discharge volume break studies. Part 2. Fission- 
product transport analyses (PWR; BWR), 8:5184 (R:US) 

RADIOBIOLOGY 
Research Programs 
Report on the results of research and development works 1981, 
8:6229 (R:DE:In German) 
RADIOCARBON DATING 
See CARBON 14 
RADIOECOLOGY 
Research Programs 

Radiological and Environmental Research Division annual 

report, January-December 1981: ecology, 8:6245 (R:US) 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 





RADIOIMMUNOASSAY 
Accuracy 


RADIOIMMUNOASSAY 
Accuracy 

Comparative studies of radioimmunologic serum trypsin 
identifications and secretin-pancreozymin probe tests, 8:6198 
(R:DE:In German) 

Comparative Evaluations e 

Comparative studies of radioimmunologic serum trypsin 
identifications and secretin-pancreozymin probe tests, 8:6198 
(R:DE:In German) 

RADIOISOTOPE HEAT SOURCES 
Environmental Effects 

Environmental and radiological-safety studies: interaction of 
238PuO, heat sources with terrestrial and aquatic 
environments. Progress report, January 1-March 31, 1982, 
8:4540 (R:US) 

Environmental and radiological safety studies: interaction of 
238PyO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 

Fabrication 
Direct fabrication of 7**PuO2 fuel forms, 8:4539 (R:US) 
Radiation Hazards 

Environmental and radiological-safety studies: interaction of 
238PyO. heat sources with terrestrial and aquatic 
environments. Progress report, January 1-March 31, 1982, 
8:4540 (R:US) 

Safety 

Environmental and radiological-safety studies: interaction of 
238PyO, heat sources with terrestrial and aquatic 
environments. Progress report, January 1-March 31, 1982, 
8:4540 (R:US) 

Environmental and radiological safety studies: interaction of 
238 PuO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
Biological Accumulation 

Soil-to-plant concentration factors for radiological assessments, 

8:6094 (R:US) 
Radioecological Concentration 

Soil-to-plant concentration factors for radiological assessments, 

8:6094 (R:US) 
RADIOMETERS 
Performance 

Application of fast infrared detectors to detonation science, 

8:6028 (R:US) 
RADIOMETRIC SURVEYS 
Time-Series Analysis 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): time series analysis of airborne radiometric data. 
National Uranium Resource Evaluation, 8:4234 (R:US) 

RADIONUCLIDE MIGRATION 

(In environment.) 

Biological Models 

Deep-sea scavenging amphipods: an in situ marking method, 

8:6142 (RA:US) 
Data Analysis 

Data base for a site-specific migration analysis radioactive 
elements out of a waste repository, 8:4303 (R:CH:In 
German) 

Mathematical Models 

Environmental modeling, 8:6138 (RA:US) 

XOQDOQ: computer program for the meteorological 
evaluation of routine effluent releases at nuclear power 
stations. Final report, 8:6069 (R:US) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
1-"'C-D-glucose and related compounds, 8:5791 (P:US) 
Quality Assurance 
Quality assurance of chromium (°'Cr)-EDTA, 8:5787 (R:AU) 
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Transport Regulations 
Transportation of radioactive material in Washington State, 
September 1980-September 1981, 8:4280 (R:US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also AFTERLOADING 
Delayed Radiation Effects 
Side effects and late sequelae of combined irradiation- and 
chemotherapy of the neurocranium in children with acute 
lymphoblastic leukaemia, 8:6197 (R:DE:In German) 
Planning 
Modifiers of radiation response in tumor therapy: strategies and 
expectations, 8:6200 (J:US) 
Side Effects 
Side effects and late sequelae of combined irradiation- and 
chemotherapy of the neurocranium in children with acute 
lymphoblastic leukaemia, 8:6197 (R:DE:In German) 
RADIOWAVE RADIATION 
On-Line Measurement Systems 
Adaptive line enhancement and sinusoidal burst detection, 
8:6018 (R:US) 
Signal-to-Noise Ratio 
Adaptive line enhancement and sinusoidal burst detection, 
8:6018 (R:US) 
RADISHES 
Plant Growth 
Rainfall acidity interlaboratory national study - rains, 8:6246 
(RA:US) 
RADIUM 
Adsorption 
Removal of radium from aqueous solutions, 8:4295 (R:US) 
Environmental Transport 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
Removal 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 
(R:US) 
RADON 
Dosemeters 
Development of radon/thoron personnel dosimeters. Final 
report for the period of 15 December 1977 - 14 November 
1981, 8:4503 (R:XA) 
Indoor Air Pollution 
Use of mechanical ventilation with heat recovery for 
controlling radon and radon-daughter concentrations in 
houses, 8:5836 (J:GB) 
Monitoring 
Use of mechanical ventilation with heat recovery for 
controlling radon and radon-daughter concentrations in 
houses, 8:5836 (J:GB) 
Personnel Dosimetry 
Development of radon/thoron personnel dosimeters. Final 
report for the period of 15 December 1977 - 14 November 
1981, 8:4503 (R:XA) 
Radiometric Surveys 
Emanometric studies, 8:4230 (RA:US) 
Ventilation 
Use of mechanical ventilation with heat recovery for 
controlling radon and radon-daughter concentrations in 
houses, 8:5836 (J:GB) 
RAILGUN ACCELERATORS 
Consideration of some fundamental erosion processes 
encountered in hypervelocity electromagnetic propulsion, 
8:5641 (R:US) 
RAILWAYS 
Technical data. Final technical report, November 1980-May 
1982 (Proposed WyCoalGas project, Converse County, 
Wyoming), 8:3956 (R:US) 
Capitalized Cost 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
Comparative Evaluations 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
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Diesel Engines 
Alternative Fuels for Medium-Speed Diesel Engines 
(AFFMSDE) Project: a baseline program planning concept 
for review and revision. Final report, 8:5505 (R:US) 
Environmental Impact Statements 
Proposed Navajo Railroad Project draft environmental impact 
statement, 8:4040 (R:US) 
Cost 


Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
RAIN WATER 
Chemical Analysis 
Intercomparison measurements in rainwater samples carried 
out by the Umweltbundesamt and the Rijks Instituut voor de 
Volksgezondheid, 8:6056 (RA:DE:In German) 
RANKINE CYCLE POWER SYSTEMS 
Efficiency 
Technology verification phase. Dynamic isotope power 
system. Final report, 8:4538 (R:US) 
Performance Testing 
Technology verification phase. Dynamic isotope power 
system. Final report, 8:4538 (R:US) 
Reliability 
Technology verification phase. Dynamic isotope power 
system. Final report, 8:4538 (R:US) 
RAPSODIE REACTOR 
Nuclear Fuels 
Fabrication of Rapsodie, Phenix and Super-Phenix fuel 
assemblies: constants and changes, 8:4247 (R:FR:In French) 
RARE EARTH COMPOUNDS 
Hydrolysis 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 


SAMARIUM 
YTTERBIUM 


Ton Exchange 

Equipment, operation and some results from a hot test of the 

CTH actinide separation process, 8:4344 (RA:DE) 
Solvent Extraction 

Equipment, operation and some results from a hot test of the 
CTH actinide separation process, 8:4344 (RA:DE) 

Extraction of trivalent lanthanides and of americium with 
nitrobenzene solution of dicarbolide, 8:5720 (RA:CS:In 
Czech) 

Feasibility of lanthanides and americium separation using 
quaternary benzyltrialkyl ammonium salts, 8:5717 (RA:CS:In 
Czech) 

RATE STRUCTURE 
Cost Benefit Analysis 
Energy industry and the elderly consumer, 8:5303 (BA:US) 
Marginal-Cost Pricing 
Marginal cost of solar backup, 8:5409 (J:GB) 
RATEMETERS (COUNTING) 
See COUNTING RATEMETERS 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 
RATS 
Life Cycle 

Skeletal muscle protein synthesis in aging rats. 2. An 
improvement of an assay for ‘in vitro’ studies with salt- 
washed ribosomes and salt-wash, 8:6176 (RA:BR) 

Skeletal muscle protein synthesis in aging rats. 3. In vitro 
studies with salt-washed ribosomes, 8:6177 (RA:BR) 

RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 


See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 


ROD DROP ACCIDENTS 
TRANSIENT OVERPOWER ACCIDENTS 
Hydrogen burn survival experiments: FITS Series One 
(PWR;BWR), 8:5223 (R:US) 
Chemical Reactions 
Sodium-concrete reaction model development, 8:5199 (R:US) 
Engineered Safety Systems 
Aerosol depletion by certain ESF systems during severe 
accidents - PNL program (PWR;BWR), 8:5236 (R:US) 
Fires 
Hydrogen-Burn Survival Program (PWR; BWR), 8:5246 
(R:US) 
Fission Product Release 
Radioiodine source term and its potential impact on the use of 
potassium iodide (PWR; BWR), 8:5186 (R:US) 
Flow Blockage 
PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westi report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 
Human Factors 
Crisis contained: the Department of Energy at Three Mile 
Island (Book), 8:5252 (B:US) 
Interagency Cooperation 
Crisis contained: the Department of Energy at Three Mile 
Island (Book), 8:5252 (B:US) 
Pressure Gradients 

Hydrogen behavior and control in light-water reactors, 8:5248 
(R:US) 

Hydrogen mitigation and control program (PWR;BWR), 
8:5247 (R:US) 

Light-water-reactor hydrogen-safety research in the United 
States (PWR; BWR), 8:5250 (R:US) 

Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 

Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report (LMFBR), 
8:5220 (R:US) 

Radioactive Aerosols 

Aerosol depletion by certain ESF systems during severe 
accidents - PNL program (PWR;BWR), 8:5236 (R:US) 

Influence of steam on the behavior of UsOs aerosols (PWR; 
BWR), 8:5183 (R:US) 

MSPEC users’ manual (LMFBR), 8:5233 (R:US) 

Status of the CONTAIN computer code for LWR 
containment analysis, 8:5243 (R:US) 

Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report (LMFBR), 
8:5220 (R:US) 

Radioactivity Transport 

Radioiodine source term and its potential impact on the use of 

potassium iodide (PWR; BWR), 8:5186 (R:US) 
Risk Assessment 

Hydrogen behavior and control in light-water reactors, 8:5248 

(R:US) 
Temperature Gradients 

Uranium oxide and sodium oxide aerosol experiments: NSPP 
mixed-oxide tests 303-307, data record report (LMFBR), 
8:5220 (R:US) 

Thermal Stresses 

Pressurized-thermal-shock experiments (PWR), 8:5182 (R:US) 

Visual investigation of transient fuel behavior under a rapid 
heating condition (PWR; BWR), 8:5203 (R:JP:In Japanese) 

Transfrontier Contamination 

Special weather situations in Copenhagen-Oeresund area (In 
connection with consequences of a potential nuclear accident 
at Barsebaeck power plant), 8:6034 (R:DK:In Danish) 

Water Chemistry 

Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 

REACTOR COMPONENTS 


See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 





REACTOR CONTROL SYSTEMS 
Quality Assurance 


Quality Assurance 
Status report on the Qualification Testing Evaluation (QTE) 
Program, 8:5240 (R:US) 


Topic 4. Quality assurance and reliability of nuclear plant 

components, 8:5144 (RA:CS:In Czech) 
Service Life ’ 

Time-related degradation, a key issue in nuclear plant safety 

evaluations, 8:5239 (R:US) 
Stress Analysis 

FATPAC: a computer program for calculating fatigue crack 

growth, 8:5150 (R:GB) 
Stress Intensity Factors 

FRACPAC: a computer program for calculating elastic and 

post yield fracture-mechanics solutions, 8:5149 (R:GB) 
Ultrasonic Testing 

Enhancement of flaw detection probability by improving the 
signal-noise ratio in ultrasonic inspection. Part II. Austenite 
welding and casting, 8:5139 (R:DE:In German) 

Methods for measuring instrumental parameters by ultrasonic 
testing systems for nuclear power plant components, 8:5146 
(R:DE:GE) 

REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe 

running of a nuclear reactor.) 
Human Factors Engineering 

Model of human decision making in complex systems and its 

use for design of system control strategies, 8:5158 (R:DK) 
Performance Testing 

Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 

Reliability 

High-reliability instrumentation and control system for nuclear 
power plants, 8:5156 (R:DE:GE) 

Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 


Acoustic Emission Testing 

Experimental study of the operation of an interpretation model 
for evaluating flaws in acoustic emission inspection in a 
nuclear reactor, 8:5152 (R:DE:GE) 

Valves 

Nuclear-radiation-actuated valve (Patent application; for 

increasing coolant flow to blanket), 8:5096 (P:US) 
REACTOR CORE DISRUPTION 
Criticality 

Interfacial instabilities and their relation to recriticality in a 

disrupted LMFBR core, 8:5187 (R:US) 
REACTOR CORES 
Burnup 

Burn up calculation applied to the NEACRP fast breeder 
benchmark. Appendix: tables of 70 and 25 group cross 
sections for actinide and F.P., 8:5087 (R:JP) 

CARMEN system: a code block for neutronic PWR 
calculation by diffusion theory with spacedependent 
feedback effects, 8:5071 (R:ES:In English) 

Reaction Kinetics 
Fast-reactor experiments with thorium at the PROTEUS 
facility, 8:5085 (R:CH) 
Specifications 
Core design for nuclear process heat reactor, 8:5115 (RA:XA) 
Supports 

Automated-process gas-chromatograph system for use in 
accelerated corrosion testing of HTGR core-support posts, 
8:5078 (R:US) 

Void Coefficient 

Interpretations of pin/plate sodium-void reactivity 
measurements in the fast critical assembly ZPPR-5A using 
RRC codes and data system (LMFBR), 8:5095 (R:IN) 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
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REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Electric generator monitoring and diagnostics. Final report, 

8:5141 (R:US) 
Performance Testing 

Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 

Reliability 

High-reliability instrumentation and control system for nuclear 
power plants, 8:5156 (R:DE:GE) 

Investigations to improve the reliability of measurement and 
control devices for nuclear power station technology, 8:5155 
(R:DE:GE) 

REACTOR KINETICS 
Meetings 
Nuclear constants, 8:5134 (R:SU:RU) 
REACTOR KINETICS EQUATIONS 
Numerical Solution 

Study on the numerical analysis of nuclear reactor kinetics 

equations, 8:5132 (R:KR) 
REACTOR LATTICE PARAMETERS 
Iterative Methods 

Convergence behaviour of the iteration procedure in the 
neutron diffusion programs D3D and D3E, 8:5136 (R:DE:In 
German) 

Multigroup Theory 
Albedo aided reproduction of transport theory results by 
diffusion calculations, 8:5131 (R:DE:In German) 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LICENSING 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 

Properties of colloidal corrosion products and their effects on 

nuclear plants. Final report (PWR; BWR), 8:5039 (R:US) 
Bibliographies 

Prevention of wear problems in PWR steam generators - an 

annotated bibliography. Final report, 8:5065 (R:US) 
Compression Strength 

Behavior of reinforced concrete slabs subjected to combined 

punching shear and biaxial tension, 8:5147 (R:US) 


HTGR structural-materials efforts in the US, 8:5114 (R:US) 
Mechanical design aspects of HTR-heat exchanger 
components: Description of loading conditions, discussion of 
failure modes, design criteria and present status of 
mechanical design work, 8:5128 (RA:XA) 
Fatigue 
FATPAC: a computer program for calculating fatigue crack 
growth, 8:5150 (R:GB) 
HTGER structural-materials efforts in the US, 8:5114 (R:US) 
Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 
Fracture Properties 
HTGR structural-materials efforts in the US, 8:5114 (R:US) 
Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 
Structural mechanics program: progress in 1981 (PWR; BWR), 
8:5043 (R:US) 
Intergranular Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report (BWR), 8:5041 (R:US) 
Materials Testing 
Materials evaluation and development for HTR-nuclear 
process heat application, 8:5118 (RA:XA) 
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Oxidation 
HTGR structural-materials efforts in the US, 8:5114 (R:US) 
Physical Radiation Effects 

Evaluation of irradiation response of reactor pressure vessel 
materials. Final report (PWR; BWR), 8:5045 (R:US) 

LWR pressure-vessel irradiation surveillance dosimetry. 
Quarterly progress report, October 1981-December 1981, 
8:5049 (R:US) 

Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 

Structural mechanics program: progress in 1981 (PWR; BWR), 
8:5043 (R:US) 

Quality Assurance 

Status report on the Qualification Testing Evaluation (QTE) 

Program, 8:5240 (R:US) 
Shear Properties 

Behavior of reinforced concrete slabs subjected to combined 

punching shear and biaxial tension, 8:5147 (R:US) 
Stress Corrosion 

Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report (BWR), 8:5041 (R:US) 

Wear 

Prevention of wear problems in PWR steam generators - an 

annotated bibliography. Final report, 8:5065 (R:US) 
REACTOR OPERATION 

Test of job performance aids for power plants. Final report, 

8:5154 (R:US) 
REACTOR OPERATORS 
Efficiency 

Study of ergonomic questioning for application in data 
scanning devices in observation posts (Book in German), 
8:5204 (R:DE:GE) 

Human Factors Engineering 

Multimethods approach to safety parameter display evaluation, 
8:5153 (R:US) 

Test of job performance aids for power plants. Final report, 
8:5154 (R:US) 

Performance. 

Study of ergonomic questioning for application in data 
scanning devices in observation posts (Book in German), 
8:5204 (R:DE:GE) 

T 

Test of job performance aids for power plants. Final report, 

8:5154 (R:US) 
REACTOR PHYSICS 
Nuclear Data Collections 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
REACTOR PROTECTION SYSTEMS 
Shutdown system for a nuclear reactor (Patent), 8:5159 (P:US) 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also REACTOR SAFETY EXPERIMENTS 


Transport and reactor theory. Progress report, April 1-June 30, 


1982, 8:6539 (R:US) 
Meetings 

Elastic-plastic fracture concepts in the series: Safety of the 
pressure boundary of light water reactors. Materials for 
advanced reactor systems, 8:5145 (R:DE:GE) 

Research Programs 

Light-water-reactor safety-technology program. Quarterly 
report, April-June 1982, 8:5245 (R:US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, January 1- 
March 31, 1982, 8:5215 (R:US) 

REACTOR SAFETY EXPERIMENTS 
See also ECCS 
Errors 
Semiscale uncertainty report: methodology, 8:5218 (R:US) 
REACTOR SITES 
Angra-1 Reactor 

Determination of the stability classes in Angra dos Reis, 8:6064 

(R:BR:In Portuguese) 


Meteorology 
Determination of the stability classes in Angra dos Reis, 8:6064 
(R:BR:In Portuguese) 
REACTORS 

See also BREEDER REACTORS 
GRAPHITE MODERATED REACTORS 
HEAVY WATER MODERATED REACTORS 
NATURAL URANIUM REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 


Shielding 
Measurements of thermal- and slow-neutron dose distributions 
in ordinary concrete shield using a reactor neutron beam of 
different energy ranges, 8:5138 (R-EG) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
REDWING PRAIRIE ISLAND-1 REACTOR 
See PRAIRIE ISLAND-1 REACTOR 
REFERENCE MAN 
Chemical Composition 
Photon and neutron fluence-to-kerma conversion factors for 
ICRP-1975 reference man using improved elemental 
compositions for bone and marrow of the skeleton, 8:6503 
(R:US) 
Skeleton 
Photon and neutron fluence-to-kerma conversion factors for 
ICRP-1975 reference man using improved elemental 
compositions for bone and marrow of the skeleton, 8:6503 
(R:US) 
REFLECTIVE COATINGS 
Physical Radiation Effects 
Laser damage thresholds at short wavelengths, 8:5711 (J:US) 
REFRACTORIES 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Microstructure 
Effects of ZrO. and ZrSiO, on the structure of fused spinels, 
forsterites, mullites, and corundum refractories, 8:5683 
(TJ:US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Directories 
Who's who in energy recovery from waste, 8:5579 (R:US) 
REFUSE-FUELED BOILERS 
Directories 
Who's who in energy recovery from waste, 8:5579 (R:US) 
Economic Analysis 
Improved combustion of wood waste in industrial boilers. 
Technology applications manual; technology transfer, 8:5521 
(R:US) 
Fouling 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 
Performance 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 





REFUSE-FUELED POWER PLANTS 
Performance Testing 


Performance Testing 
Improved combustion of wood waste in industrial boilers. 
Technology applications manual; technology transfer, 8:5521 
(R:US) 
REFUSE-FUELED POWER PLANTS 
tion 
Use of municipal solid waste for district heating in St. Paul, 
Minnesota, 8:5587 (R:US) 
Directories 
Who's who in energy recovery from waste, 8:5579 (R:US) 
Feasibility Studies 
Evaluation of energy recovery from municipal solid waste in 
oil-fired power plants, 8:5011 (R:US) 
Refuse-Fueled Boilers 
Cofiring of refuse-derived fuel and coal at Oak Creek. Volume 
2. Boiler slagging and fouling evaluation. Final report, 
8:5006 (R:US) 
Waste Heat Utilization 
Use of municipal solid waste for district heating in St. Paul, 
Minnesota, 8:5587 (R:US) 
REGENERATORS 
Air Infiltration 
Thermal analysis and air leakage evaluation of a typical 
container-glass furnace regenerator with a Brayton cycle 
heat recovery system, 8:5533 (R:US) 
Thermal Analysis 
Thermal analysis and air leakage evaluation of a typical 
container-glass furnace regenerator with a Brayton cycle 
heat recovery system, 8:5533 (R:US) 
REINDEER 
See DEER 
REINFORCED CONCRETE 
Compression Strength 
Behavior of reinforced concrete slabs subjected to combined 
punching shear and biaxial tension, 8:5147 (R:US) 
Shear Properties 
Behavior of reinforced concrete slabs subjected to combined 
punching shear and biaxial tension, 8:5147 (R:US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIEF VALVES 
Dynamic Loads 
Safety/relief valve quencher loads: evaluation for BWR Mark 
II and III containments, 8:5212 (R:US) 
Pressure Gradients 
Safety/relief valve quencher loads: evaluation for BWR Mark 
II and III containments, 8:5212 (R:US) 
REMOTE HANDLING EQUIPMENT 
Design 
Improved material-bagging device (Patent), 8:5833 (P:US) 
Vacuum processing system for quartz-crystal resonators, 8:5857 
(R:US) 
Photomicrography 
Image analysis for remote examination of fuel pins, 8:5814 
(R:US) 
REMOTE SENSING 
Bibliographies 
Quarterly literature review of the remote sensing of natural 
resources. Third quarter, July-September 1982, 8:6278 
(R:US) 
Data Processing 
Digital techniques for the integration and display of 
multisource data, 8:6284 (R:US) 
Image Processing 
Digital techniques for the integration and display of 
multisource data, 8:6284 (R:US) 
REMOTE VIEWING EQUIPMENT 
Visual investigation of transient fuel behavior under a rapid 
heating condition, 8:5203 (R:JP:In Japanese) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 


SOLAR ENERGY 
WIND POWER 


Demonstration Programs 
Energy Development and Demonstration Program. Year end 
report, June 1982, 8:5373 (R:US) 
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Economic Analysis 

Renewable energy sources in the energy system. Summary, 

8:4590 (R:SE:In Swedish) 
Health Hazards 

Decentralized renewables: the environmental dimension, 8:6167 

(BA:US) 
Program Management 

Loss of experienced staff affects conservation and renewable 
energy programs, 8:5456 (R:US) 

Views on selected Department of Energy conservation and 
renewable energy programs and their program mandates, 
8:5455 (R:US) 

Regulations 

Energy conservation and renewable sources in regional 
legislation in the sectors of publishing, industry, crafts, and 
agriculture, 8:5334 (R:IT:IT) 

Socio-Economic Factors 

Building an equitable solar future: a primer on how not to 
bungle the energy transition, 8:6149 (BA:US) 

Decentralized renewables: the environmental dimension, 8:6167 
(BA:US) 

REPROCESSING 


See also PUREX PROCESS 
THOREX PROCESS 


Research Programs 
Tokai Works annual progress report, April 1980-March 1981, 
8:4249 (R:JP) 
REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
Planning 
Alternative Fuels for Medium-Speed Diesel Engines 
(AFFMSDE) Project: a baseline program planning concept 
for review and revision. Final report, 8:5505 (R:US) 
RESEARCH REACTORS 


See also FFTF REACTOR 
HTR REACTOR 
JEN-2 REACTOR 
NSRR REACTOR 


Reactor Licensing 
Operating reactors licensing actions summary, 8:5103 (R:US) 
Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 
Reactor Operation 
Operating reactors licensing actions summary, 8:5103 (R:US) 
Reactor Protection Systems 
Shutdown system for a nuclear reactor (Patent), 8:5159 (P:US) 
Scram Rods 
Shutdown system for a nuclear reactor (Patent), 8:5159 (P:US) 
RESERVOIR ENGINEERING 
See also WATER RESERVOIRS 
Geothermal reservoir engineering - utility industry perspective, 
8:4882 (RA:US) 
Resource development (Summary only), 8:4746 (RA:US) 
International Cooperation 
Geothermal reservoir engineering development through 
international cooperation, 8:4919 (RA:US) 
Meetings 
Proceedings of the seventh workshop on geothermal-reservoir 
engineering, 8:4915 (R:US) 
Research Programs 
Geothermal reservoir engineering: the role of the US 
Geological Survey, 8:4918 (RA:US) 
Overview: university research in geothermal reservoir 
engineering, 8:4916 (RA:US) 
Role of the national laboratories in geothermal reservoir 
engineering, 8:4917 (RA:US) 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
Compression Strength 
Failure studies on Texas Gulf Coast geopressured-geothermal 
sandstones and shales, 8:4969 (J:US) 
Failures 
Failure studies on Texas Gulf Coast geopressured-geothermal 
sandstones and shales, 8:4969 (J:US) 
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Test Facilities 


Petrochemistry 

Solid-sample geochemistry study of western Dixie Valley, 
Churchill County, Nevada. Part I. Petrochemistry, 8:4802 
(J:US) 

Physical Properties 

In situ properties of natural gas clathrate hydrate deposits, 

8:4170 (RA:US) 
Porosity 
Computer code to calculate dispersion and effective porosity in 
stratified, porous media, 8:6287 (R:DE:In German) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
Energy Analysis 

Evaluation of existing programs for simulation of residential 

building energy use. Final report, 8:5473 (R:US) 
Energy Conservation 

Low-energy houses Skive-79. Partial report 1 (Denmark), 
8:5484 (R:DK:In Danish) 

Summary report of building energy compilation and analysis 
(BECA). Part B: existing North American residential 
buildings, 8:5477 (R:US) 

Power Demand 

Econometric analysis of the residential demand for electricity 

in the Pacific Northwest, 8:5464 (R:US) 
Space Heating 
Low-energy houses Skive-79. Partial report 1 (Denmark), 
8:5484 (R:DK:In Danish) 
Water Heating 
Domestic hot water consumption, 8:5471 (R:DK:In Danish) 
RESIDENTIAL SECTOR 
Energy Consumption 

Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 

Residential energy use and conservation in the United States, 
8:5481 (R:US) 

Energy Demand 
Electric-appliance energy-consumption survey: analysis and 
revision of the MRI data. Final report, 8:5472 (R:US) 
Energy Expenses 
Residential gas bills, Winter 1981-1982, 8:4179 (R:US) 
Houses 
Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 
Power Demand 

Investigation of structural changes in residential electricity 

demand, 8:5407 (R:US) 
Solar Energy 

Citizen concerns with the solar energy/utility interface, 8:5432 
(J:GB) 

Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 

Solar Heating 

Regulatory options for solar incentives offered by public 

utilities, 8:5430 (J:GB) 
Wood Burning Furnaces 

Assessment of proposed federal tax credits for residential 

wood-burning equipment, 8:5466 (R:US) 
RESIDUAL FUELS 
Combustion Products 
Emission characteristics of a medium-speed diesel using water- 
emulsified residual fuels, 8:5597 (R:US) 
RESIDUES 
See also ASHES 
Coking 

EDS coal-liquefaction-process development. Phase V. Annual 

report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 
Combustion 

EDS coal-liquefaction-process development. Phase V. Annual 

report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 
Gasification 

EDS coal-liquefaction-process development. Phase V. Annual 
report, July 1, 1980-June 30, 1981, 8:3962 (R:US) 

Gasification of residual materials from coal liquefaction: Type 
II preliminary pilot-plant evaluation of molten H-Coal 
liquefaction residue, 8:3919 (R:US) 


Type II preliminary pilot-plant evaluation of a coal- 
liquefaction residue - water slurry using vaccum-tower 
bottoms from the H-Coal liquefaction process, 8:3918 (R:US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Ultrasonic Testing 

Measurements of the speed of sound and the absorption 
coefficient for ion exchange resin embedded in concrete and 
bitumen using ultrasonic waves at around 0.1 MHz, 8:5699 
(R:SE) 

RESISTORS 
Fabrication 
Method of preparing high-temperature-stable thin-film resistors 
(Patent), 8:4845 (P:US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 
Fabrication 

Vacuum processing system for quartz-crystal resonators, 8:5857 
(R:US) 

RESOURCE ASSESSMENT 

Current status of oil and natural gas in the US energy situation, 
8:5347 (RA:US) 

RESOURCE CONSERVATION 

Current status of oil and natural gas in the US energy situation, 

8:5347 (RA:US) 
RESOURCE DEPLETION 
Econometrics 

Depletion of US petroleum resources: econometric evidence, 

8:4107 (RA:US) 
RESOURCE DEVELOPMENT 
Computerized Simulation 

FORSITE: a geothermal site development forecasting system, 

8:4753 (J:US) 
Cost 

Methodology for estimating cost of finding, developing, and 

producing undiscovered resources, 8:4148 (RA:US) 
Data Acquisition Systems 

Gulf Coast undiscovered resource data collection system, 

8:4103 (RA:US) 
Econometrics 

Depletion of US petroleum resources: econometric evidence, 

8:4107 (RA:US) 
Mathematical Models 

Methodology for estimating oil and gas production schedules 
for undiscovered fields, 8:4119 (RA:US) 

Natural resource decisions involving uncertainty, 8:5309 
(RA:US) 

RESOURCE RECOVERY FACILITIES 
Central Heating Plants 

Potential benefits of a resource-recovery facility coupled with 

district heating in Detroit, Michigan, 8:5588 (R:US) 
Feasibility Studies 

City of Orlando: resource-recovery project. Final feasibility 

study, 8:5576 (R:US) 
Refuse-Fueled Power Plants 
Potential benefits of a resource-recovery facility coupled with 
district heating in Detroit, Michigan, 8:5588 (R:US) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
NATURE RESERVES 
Resource, capital, and labor requirements of the National 
Energy Policy Plan: 1980 to 2000, 8:5345 (R:US) 
RESPIRATORS 
Performance Testing 
Short outline of research activities carried out in the filtration 
area in Italy and an overview of future research plans in the 
field, 8:5140 (R:IT) 
Test Facilities 
Short outline of research activities carried out in the filtration 
area in Italy and an overview of future research plans in the 
field, 8:5140 (R:IT) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 





RESPONSE MODIFYING FACTORS 
Radiosensitivity Effects 


RESPONSE MODIFYING FACTORS 
Effects 
Modifiers of radiation response in tumor therapy: strategies and 
expectations, 8:6200 (J:US) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 


Recent results from the Los Alamos CTX spheromak, 8:6616 
(R:US) 
Plasma Confinement 
Scaling results and future plans for the Los Alamos FRX-C 
experiment, 8:6540 (R:US) 
Scaling Laws 
Scaling results and future plans for the Los Alamos FRX-C 
experiment, 8:6540 (R:US) 
RHO-1670 RESONANCES 
Hadronic Particle Decay 
Relativistic bound states of fermions and antifermions. III, 
8:6392 (J:US) 
RHODAMINES 
Radiolysis 
Primary products of radiolatic transformations of rhodamine 6 
G in aqueous and ethanolic solutions, 8:5784 (RA:DD) 
RHODE ISLAND 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
RHODIUM 
Electronic Structure 
Role of d-electrons in chemisorption and metal/support 
interactions studied by electron spectroscopy. Progress 
report, January 15, 1982-January 14, 1983, 8:5738 (R:US) 
Sorptive Properties 
Role of d-electrons in chemisorption and metal/support 
interactions studied by electron spectroscopy. Progress 
report, January 15, 1982-January 14, 1983, 8:5738 (R:US) 
RHR SYSTEMS 
(Residual heat removal.) 
Flow Blockage 
Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 
Pumps 
Assessment of residual heat removal and containment spray 
pump performance under air and debris ingesting conditions 
(PWR), 8:5225 (R:US) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIFT ZONES 
Geologic History 
Paleozoic geology of the New Madrid area, 8:6275 (R:US) 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT 
Forced Convection 
Groundwater convection model for Rio Grande rift 
geothermal resources, 8:4779 (J:US) 
Geothermal Resources 
Groundwater convection model for Rio Grande rift 
geothermal resources, §:4779 (J:US) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Human Factors 
NRC human-reliability research program at Sandia National 
Laboratories, 8:5244 (R:US) 
Session 6: quantification of human error in LP/HC risk 
aan An overview of human-reliability analysis, 8:5242 
:US) 
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Mathematical Models 
Geothermal risk/benefit assessment model, 8:4900 (J:US) 
RIVERS 


See also COLUMBIA RIVER 
MISSISSIPPI RIVER 
STREAMS 


Suspensions é 
Method to calculate diffusion, aggregation and sedimentation 
of solids suspended in natural flowing bodies of water, 
8:6126 (R:DE:In German) 
Water Pollution 
Pollutants in river sediments of North Rhine Westphalia, 
8:6124 (RA:DE:In German) 
RNA 
(Ribonucleic acid.) 
Autoradiography 
Autoradiography and electron microscopy for the 
determination of the location of RNA synthesis in a tomato 
plant virus, 8:6181 (RA:BR:In Portuguese) 
Biosynthesis 
Autoradiography and electron microscopy for the 
determination of the location of RNA synthesis in a tomato 
plant virus, 8:6181 (RA:BR:In Portuguese) 
RO-07-0582 
See MISONIDAZOLE 
ROBERT E. GINNA-1 REACTOR 
See GINNA-I1 REACTOR 
ROBINSON-2 REACTOR 
Spent Fuel Elements 
Characterization of LWR spent-fuel rods used in the NRC 
low-temperature whole rod and crud performance test, 
8:4278 (R:US) 
ROCK CAVERNS 
Fiuid Flow 
Thermal layering and the propagation of waves in the 
boundary zone, 8:5259 (R:SE:In Swedish) 
Geology 
Hydrogeological conditions of the plant area. Stage 1, 8:5260 
(R:SE:In Swedish) 
Sensible Heat Storage 
Hydrogeological conditions of the plant area. Stage 1, 8:5260 
(R:SE:In Swedish) 
Three dimensional heat calculations, 8:5258 (R:SE:In Swedish) 
Temperature Distribution 
Three dimensional heat calculations, 8:5258 (R:SE:In Swedish) 
ROCK MECHANICS 
Cracks 
Experiments on a slipping crack, 8:6290 (J:US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also RESERVOIR ROCK 
SYNTHETIC ROCKS 
Chemical Composition 
Alkali metals. Quantitative chemical microanalysis and trace 
analysis of lithium, natrium, kalium, rubidium and cesium. 
Group separation by ion exchange. Determination by flame 
emission, 8:5727 (R:DK:In Danish) 
Dielectric Properties 
Measurement of the dielectric dispersion of saturated rocks 
over the frequency range of 100 Hz to 100 kHz, 8:6288 
(R:US) 
Fracture Properties 
Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979, 
8:3925 (R:US) 
Mechanical Properties 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
Structural-mechanics simulations associated with underground 
coal gasification. Final report, May 1, 1976-July 31, 1979, 
8:3925 (R:US) 
Physical Properties 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
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Radionuclide Migration 
Approximations for adapting porous media radionuclide 
transport models to analysis of transport in jointed, porous 
rock, 8:4502 (R:US) 
Stresses 
In-situ stress measurement at a candidate repository horizon 
(Umtanum flow), 8:4431 (R:US) 
Thermal Cycling 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
ROCKY FLATS PLANT 
Radioactive Waste Processing 
Design and performance of a fluidized-bed incinerator for 
TRU combustible wastes, 8:4418 (R:US) 
ROD DROP ACCIDENTS 
Heat Transfer 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Hydraulics 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
Reactor Kinetics 
Reactor-transient tests at ANO-2. Final report, 8:5192 (R:US) 
ROOFS 
Design 
Design, effectiveness, and construction of passive-thermal- 
control roofing shingles. Technical final report, 8:4710 
(R:US) 
Solar Absorbers 
Design, effectiveness, and construction of passive-thermal- 
control roofing shingles. Technical final report, 8:4710 
(R:US) 
Solar Reflectors 
Design, effectiveness, and construction of passive-thermal- 
control roofing shingles. Technical final report, 8:4710 
(R:US) 
ROOM AND PILLAR MINING 
Comparative Evaluations 
Assessment of the single-pass thick-seam longwall mining 
method. Final report, 8:4056 (R:US) 
ROOSEVELT HOT SPRINGS 
Geochemical Surveys 
Evaluation of the mercury soil mapping geothermal 
exploration techniques, 8:4813 (J:US) 
Roosevelt field: new model and geochemical evaluation, 8:4774 
(J:US) 
Geologic Models 
Roosevelt field: new model and geochemical evaluation, 8:4774 
(J:US) 
Resource Development 
Forecast of geothermal drilling activity, 8:4755 (J:US) 
ROTARY SEPARATOR TURBINES 
Design 
Recovery of geopressured energy using the Biphase rotary- 
separator turbine, 8:4904 (J:US) 
Field Tests 
Field tests of the biphase geothermal rotary-separator turbine, 
8:4890 (J:US) 
ROWE YANKEE REACTOR 
Reactor Licensing 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
Reactor Safety 
Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 
Systematic evaluation program: status summary report, 8:5100 
(R:US) 
RUBIDIUM 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
RUBIDIUM CHLORIDES 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 


Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
RUBIDIUM FLUORIDES 
Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL POPULATIONS 
Population Dynamics 
Energy and the rural elderly: is there an answer, 8:5300 
(BA:US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Centrifugation 
Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 
Evaporation 
Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 
Filtration 
Prelimianry experience with vitrification inactive pilot plant in 
Italy, 8:4335 (RA:DE) 
Volatility 
Denitration of simulated fast ractor highly active liquor waste, 
8:4342 (RA:DE) 
RUTHENIUM 100 TARGET 
Neutron Reactions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
y) reaction on thermal neutrons, 8:6457 (RA-SU:In Russian) 
RUTHENIUM 101 
Energy-Level Transitions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
‘y) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
RUTHENIUM 102 TARGET 
Neutron Reactions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
+) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
RUTHENIUM 103 
Energy-Level Transitions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
RUTHENIUM 104 TARGET 
Neutron Reactions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
y) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
RUTHENIUM 105 
Energy-Level Transitions 
Study of gamma spectra of ruthenium odd isotopes with the (n, 
y) reaction on thermal neutrons, 8:6457 (RA:SU:In Russian) 
RUTHENIUM 106 
Leaching 
Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
RUTHENIUM BORIDES 
Critical Current 
Surface flux pinning in superconducting amorphous (Mo/sub 
0.6/Ru/sub 0.4/)Bis, 8:5682 (J:US) 
Experimental Data 
Surface flux pinning in superconducting amorphous (Mo/sub 
0.6/Ru/sub 0.4/)Bis, 8:5682 (J:US) 
RUTHENIUM COMPLEXES 
Chemical Preparation 
Chemistry of nitro complexes of nitrosylruthenium, 8:5745 
(TG:US) 





Chemical Properties 
Chemistry of nitro complexes of nitrosylruthenium, 8:5745 
(TG:US) 


S WAVES (SEISMIC) 

See SEISMIC S WAVES 
SACLAY LINAC 

Radiation Protection 
Individual health physics at Saclay accelerators, 8:5878 
(R:FR:In French) 

SACLAY SYNCHROTRON 

See SATURNE 
SAFEGUARDS 


See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 


Radiation Detectors 
Coping with plastic scintillators in nuclear safeguards, 8:4521 
(R:US) 
SAFETY 
See also REACTOR SAFETY 
Personnel 
Environmental, safety and health personnel and functional 
representatives, 8:6269 (R:US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SALEM-1 REACTOR 
Loss of Coolant 
Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 
SALIVARY GLANDS 
Chromosomes 
Genic expression in the salivary gland of Bradysia hygida in 
the last larval stage, 8:6190 (RA:BR:In Portuguese) 
SALMON 
Ecology 
Trans-shelf movements of Pacific salmon (Pacific salmon: 
Oncorhynchus spp.), 8:6121 (BA:US) 
SALT CAVERNS 
Leaching 
Effects of leaching, plasticity and creep on the behaviour of 
gas storage cavity on rock salt, 8:4202 (R:DK) 
SALT DEPOSITS 
Creep 
Review of creep modeling for rock salt, 8:6289 (R:US) 
Dissolution 
Evaporite dissolution relevant to the WIPP site, northern 
Delaware Basin, southeastern New Mexico, 8:4443 (R:US) 
Leaching 
Diffusion of leached constituents in backfill barriers, 8:4408 
(RA:US) 
Radionuclide Migration 
Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 
Diffusion of leached constituents in backfill barriers, 8:4408 
(RA:US) 
Rock Mechanics 
Effects of leaching, plasticity and creep on the behaviour of 
gas storage cavity on rock salt, 8:4202 (R:DK) 
Shaft Excavations 
Shaft placement in a bedded salt repository, 8:4389 (R:US) 
Thermal Stresses 
Shaft placement in a bedded salt repository, 8:4389 (R:US) 
SALTS 
Precipitation 
Prediction of salt precipitations due to injecting foreign waters 
into geothermal reservoirs, 8:4866 (J:US) 
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SAMARIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

SAMARIUM 144 TARGET 
Carbon 12 Reactions 
Decay of '°Er, 8:6462 (J:US) 
SAMARIUM 148 TARGET 
Neutron Reactions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAMARIUM 149 
Energy-Level Transitions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAMARIUM 152 TARGET 
Neutron Reactions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAMARIUM 153 
Energy-Level Transitions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAMARIUM 154 TARGET 
Neutron Reactions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAMARIUM 155 
Energy-Level Transitions 

Gamma rays from the sup(148, 152, 154)Sm(n, y) sup(149, 153, 
155)Sm reactions on thermal neutrons, 8:6458 (RA:SU:In 
Russian) 

SAN ONOFRE-1 REACTOR 
Reactor Licensing 

Systematic evaluation program: status summary report, 8:5100 

(R:US) 
Reactor Safety 

Systematic evaluation program. Status summary report, August 
1-31, 1982, 8:5211 (R:US) 

Systematic evaluation program: status summary report, 8:5100 
(R:US) 

SAND 
Fluid Flow 
Measuring salt water permeabilities, 8:4795 (RA:US) 
Permeability 
Measuring salt water permeabilities, 8:4795 (RA:US) 
SANDSTONES 
Compression Strength 

Failure studies on Texas Gulf Coast geopressured-geothermal 

sandstones and shales, 8:4969 (J:US) 
SANITARY LANDFILLS 
Demonstration Programs 

Landfill Gas-to-Electricity Demonstration Project, 8:5578 

(R:US) 
Materials Recovery 

Development of the utilization of combustible gas produced in 
existing sanitary landfills: evaluation of the use of carbon 
dioxide produced in sanitary landfills, 8:5577 (R:US) 

Stability 
Geotechnical study of an ash deposit, 8:4015 (RA:US) 
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SAPHIR REACTOR 
Boiling Detection 
Recent developments in reactor-noise analysis, 8:5162 (R:CH) 
Reactor Instrumentation 
Investigation of space-energy effects in the reactivity 
measurement by neutron noise with ex-core detectors in a 
reflected LWR, 8:5163 (R:US) 
Reactor Noise 
Recent developments in reactor-noise analysis, 8:5162 (R:CH) 
Subcriticality 
Investigation of space-energy effects in the reactivity 
measurement by neutron noise with ex-cage detectors in a 
reflected LWR, 8:5163 (R:US) 
SATURNE 
(3-GeV proton synchrotron at Saclay.) 
Radiation Protection 
Individual health physics at Saclay accelerators, 8:5878 
(R:FR:In French) 
SAUDI ARABIA 
Econometrics 
New constraints in absorptive capacity and the optimum rate 
of petroleum output, 8:5388 (R:US) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCALE CONTROL 
Field Tests 
Field evaluations of chemical additives for scale control, 8:4936 
(J:US) 
SCANDINAVIA 


See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 


Radioactive Waste Management 

Nuclear waste from reactor operation. Nordic experiences, 

8:4319 (RA:DK) 
Radioactive Waste Storage 

On-site storage of low and medium level waste, 8:4315 

(RA:DK) 
Regional Cooperation 

Nordic energy system - Danish part report. Possibilities and 
limitations in long-range perspective. Report of phase 1 in 
common Nordic energy system study, 8:5283 (R:DK:In 
Danish) 

Waste Management 

Hazardous waste management in the Nordic countries. 
Industry. Treatment methods and legislation, 8:4318 
(RA:DK) 

SCANDIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

SCANDIUM 40 
Beta-Plus Decay 

Beta decay of *°Sc to proton and alpha-particle unbound states 

in *°Ca, 8:6440 (R:FI) 
Delayed Alpha Particles 

Beta decay of “°Sc to proton and alpha-particle unbound states 

in “Ca, 8:6440 (R:FI) 
Delayed Protons 
Beta decay of *°Sc to proton and alpha-particle unbound states 
in Ca, 8:6440 (R:FI) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 


SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS 
Ground Source Heat Pumps 
County grammar school in Soenderborg. Earth heat system. 
Report 3. Operation measurements July 1980 - July 1981 
(Denmark), 8:5485 (R:DK:In Danish) 
Solar Air Conditioning 
Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 
Solar Space Heating 
Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 
Solar Water Heating 
Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER SOLAR CELLS 
Electric Potential 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Quarterly report, October 1- 
December 31, 1979, 8:4626 (R:US) 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Data Acquisition Systems 
Advance applications in high-energy physics, 8:6014 (J:US) 
Efficiency 
Advance applications in high-energy physics, 8:6014 (J:US) 
Photodetectors 
Scintillation spectrometry with Hgl: as the photodetector, 
8:5980 (R:US) 
SCRAM RODS 
Shutdown system for a nuclear reactor (Patent), 8:5159 (P:US) 
SCRUBBERS 
Evaluation 
Scrubbers: the technology nobody wanted, 8:5408 (J:US) 
SEA BED 
Gas Hydrates 
Gas hydrates in sea floor sediments off southeastern United 
States: evidence from seismic reflection and drilling data, 
8:4171 (RA:US) 
Hazards 
Sedimentary processes and potential geologic hazards on the 
sea floor of the northern Bering Sea, 8:6314 (BA:US) 
Heat Transfer 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Chemical experiments on ISHTE, 8:4477 (RA:US) 
In-situ heat transfer experiment (ISHTE), 8:4473 (RA:US) 
URI geotechnical program of the in situ heat transfer 
experiment, 8:4476 (RA:US) 
Pressure Measurement 
Fabrication and testing of deep-ocean piezometer system and 
components for the Sandia subseabed disposal program 
(SDP), 8:4240 (RA:US) 
Radionuclide Migration 
Chemical experiments on ISHTE, 8:4477 (RA:US) 
Diffusion of neptunyl(V) and pertechnetate ions in marine 
sediments, 8:4480 (RA:US) 
Rock-Fluid Interactions 
Waste glass - seabed interactions: observations of the Soret 
effect, 8:4410 (RA:US) 
Sampling 
Long Core Facility, 1981, 8:4490 (RA:US) 
Modeling studies for Long Coring Facility, 8:4491 (RA:US) 
Sediments 
Sedimentary processes and potential geologic hazards on the 
sea floor of the northern Bering Sea, 8:6314 (BA:US) 





Shear 


Shear 
URI geotechnical program of the in situ heat transfer 
experiment, 8:4476 (RA:US) 
Waste-Rock Interactions 
Waste glass - seabed interactions: observations of the Soret 
effect, 8:4410 (RA:US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS 
Field Tests 
Geothermal packers and packer elastomers, 8:4927 (J:US) 
Performance Testing 
Testing and evaluation of first generation prototype seals for 
the high-pressure rotary piston coal feeder. Final report, 
8:3943 (R:US) 
SEAWATER 
Radiolysis 
Radiolytic oxidation of technetium dioxide, 8:4479 (RA:US) 
Rock-Fluid Interactions 
Experimental and theoretical modeling of hydrothermal 
processes in the near field environment, 8:4478 (RA:US) 
Waste glass - seabed interactions: observations of the Soret 
effect, 8:4410 (RA:US) 
SECONDARY COOLANT CIRCUITS 
Leak Detectors 
Condenser inleakage monitoring system development. Final 
report, 8:5037 (R:US) 
Leak Testing 
Condenser inleakage monitoring system development. Final 
report, 8:5037 (R:US) 
Performance Testing 
Construction and performance tests of a secondary hydrogen 
gas cooling system, 8:5126 (RA:XA) 
Test Facilities 
Construction and performance tests of a secondary hydrogen 
gas cooling system, 8:5126 (RA:XA) 
SEDIMENTS 
Age Estimation 
Ichthyolith age correlation of North Pacific cores, 8:4472 
(RA:US) 
Biogeochemistry 
Some geochemical characteristics of Bering Sea sediments, 
8:6294 (BA:US) 
Chemical Composition 
Distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern 
Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters, 8:6295 (BA:US) 
Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 
Creep 
Creep modeling of deep ocean sediments, 8:4486 (RA:US) 
Deformation 
Ice gouging on the subarctic Bering shelf, 8:6316 (BA:US) 
Densi 


Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 
Environmental Transport 
Observations of near-bottom currents and sediment 
resuspension in southern Lake Michigan, 8:6102 (RA:US) 
Geochemical Surveys 
Analysis of stream sediment reconnaissance data for mineral 
resources from the Montrose NTMS Quadrangle, Colorado, 
8:4238 (R:US) 
Geochemistry 
Distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern 
Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters, 8:6295 (BA:US) 
Revised stream sediment geochemistry at selected precious 
metal deposits in British Columbia, 8:6296 (BA:US) 
Heat Transfer 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Chemical experiments on ISHTE, 8:4477 (RA:US) 
In-situ heat transfer experiment (ISHTE), 8:4473 (RA:US) 
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URI geotechnical program of the in situ heat transfer 

experiment, 8:4476 (RA:US) 
Hydrocarbons 

Hydrocarbon gases in near-surface sediment of the northern 
Bering Sea, 8:6130 (BA:US) 

Organic geochemistry of surficial sediments from the eastern 
Bering Sea, 8:6129 (BA:US) 

Mechanical Properties 

Geotechnical studies for subseabed disposal: high level 
radioactive wastes, 8:4484 (RA:US) 

Physical simulations using centrifuge techniques, 8:4485 
(RA:US) 

Mineralogy 

Pacific site assessment, 8:4470 (RA:US) 

Some geochemical characteristics of Bering Sea sediments, 
8:6294 (BA:US) 

Paleomagnetism 
Paleomagnetic study of areas B1, C1 and E2, 8:4469 (RA:US) 
Physical Properties 

Geotechnical studies for subseabed disposal: high level 

radioactive wastes, 8:4484 (RA:US) 
Pressure Measurement 

Fabrication and testing of deep-ocean piezometer system and 
components for the Sandia subseabed disposal program 
(SDP), 8:4240 (RA:US) 

Radiochemical Analysis 

239 240Py, 241m, and 745 44Cm in a core from the Saguenay 

Fjord, Quebec, 8:6089 (RA:US) 
Radionuclide Migration 

216-S-1 and S-2 mixed-fission-product crib-characterization 
study, 8:4437 (R:US) 

Chemical experiments on ISHTE, 8:4477 (RA:US) 

Diffusion of neptunyl(V) and pertechnetate ions in marine 
sediments, 8:4480 (RA:US) 

Formation of freshwater Fe-Mn coatings on gravel and the 
behavior of ®°Co, Sr, and '°7Cs in a small watershed, 
8:6137 (J:GB) 

Mid-Pacific Research Laboratory. Annual report, 1 October 
1980-30 September 1981, 8:6135 (R:US) 

Rock-Fluid Interactions 
Experimental and theoretical modeling of hydrothermal 
processes in the near field environment, 8:4478 (RA:US) 
Sampling 
Long Core Facility, 1981, 8:4490 (RA:US) 
Modeling studies for Long Coring Facility, 8:4491 (RA:US) 
Shear 

URI geotechnical program of the in situ heat transfer 

experiment, 8:4476 (RA:US) 
Sorptive Properties 

Influence of colloidal dissolved organic carbon (DOC) on the 

sorption of plutonium on natural sediments, 8:6090 (RA:US) 
Stratigraphy 

High resolution stable isotope stratigraphy of the latest 
Pleistocene and Holocene of three northern Bermuda Rise 
cores, 8:6298 (RA:US) 

Pacific site assessment, 8:4471 (RA:US) 

Thickness 

Maps of sediment thickness and depth to basement in the 

western North Atlantic Ocean basin, 8:4466 (RA:US) 
Toxic Materials 

Pollutants in river sediments of North Rhine Westphalia, 

8:6124 (RA:DE:In German) 


SEISMIC ARRAYS 


Performance 
Uncertainty in direction estimation: a comparison of small 
arrays and three-component stations, 8:6030 (R:US) 


SEISMIC EFFECTS 


Research Programs 
Seismic safety margins research program. Progress report No. 
14, 8:5214 (R:US) 


SEISMIC EVENTS 


See also EARTHQUAKES 
EXPLOSIONS 


Seismic Detection 
Uncertainty in direction estimation: a comparison of small 
arrays and three-component stations, 8:6030 (R:US) 
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SEISMIC S WAVES 


See also EARTHQUAKES 
UNDERGROUND EXPLOSIONS 


Computer Codes 
Physics and numerics of the tensor code [incomplete 
preliminary documentation], 8:6670 (R:US) 


Ecological Concentration 
Environmental mobility of toxic substances released fom 
photovoltaic-associated processes: terrestrial ecosystems, 
8:4598 (RA:US) 
Electron Diffraction 
Off-normal photoelectron diffraction study of the c(2 x 2) 
selenium overlayer on Ni(001), 8:5648 (J:US) 
Neutron Reactions 
Neutron-capture resonances for ®*Se, 8:6454 (J:US) 
Photoemission 
Off-normal photoelectron diffraction study of the c(2 x 2) 
selenium overlayer on Ni(001), 8:5648 (J:US) 
Removal 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 
(R:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
SELENIUM 75 
Biological Half-Life 
Use of 75 Se-selenomethionine as an indicator of protein 
turnover in reindeer, 8:6194 (BA:NO) 
SELENIUM 76 TARGET 
Proton Reactions 
Excitation of 0*,2*,0*’,2*',4* analog states in the even 
selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis, 8:6453 (J:US) 
SELENIUM 78 TARGET 
Alpha Reactions 
High-spin states in Kr populated by the ™Se(a,3n) reaction 
and interpreted in terms of a quasiparticle-plus-rotor model, 
8:6452 (J:US) 
SELENIUM 80 TARGET 
Proton Reactions 
Excitation of 0*,2*,0*’,2*',4* analog states in the even 
selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis, 8:6453 (J:US) 
SELENIUM 82 TARGET 
Neutron Reactions 
Neutron-capture resonances for ®*Se, 8:6454 (J:US) 
Proton Reactions 
Excitation of 0*,2*,0*',2*’,4* analog states in the even 
selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis, 8:6453 (J:US) 
SELENIUM ALLOYS 
Contraction : 
Molecular models of giant photocontractive evaporated 
chalcogenide films, 8:5709 (J:US) 
SELENIUM ISOTOPES 
Fission Products 
On-line system for the isolation and study of 0.5 to 30 second 
selenium fission products with simultaneous suppresssion of 
daughter bromine activity, 8:4265 (J:NL) 
Isobaric Analogs 
Excitation of 0*,2*,0*',2*’,4* analog states in the even 
selenium isotopes with 19—25 MeV protons; coupled- 
channel analysis, 8:6453 (J:US) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Charge Transport 
Fundamental models of electronic transport in amorphous 
semiconductors, 8:6508 (R:US) 
Crystal Doping 
Doped semiconductor material and method for doping same 
(Patent), 8:5870 (P:US) 
Electronic Structure 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 


Photoemission 
Photoelectric emission from thin films in the vacuum- 
ultraviolet region. Final report, 8:6335 (R:US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Determination of aquifer thermal despersivity from field 
measurements of groundwater temperature, 8:5265 (R:SE) 
Hydrogeological conditions of the plant area. Stage 1, 8:5260 
(R:SE:In Swedish) 
Thermal layering and the propagation of waves in the 
boundary zone, 8:5259 (R:SE:In Swedish) 
Aquifers 
Permanent effects of elevated temperature on the hydraulics 
and strength properties of clay confining layers in aquifer 
storage of thermal energy, 8:5266 (R:US) 
Cast Iron 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
Iron Oxides 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
Rocks 
Evaluation of thermal-energy-storage media for advanced 
compressed-air energy-storage systems, 8:5264 (R:US) 
SEPARATION PROCESSES 


See also ISOTOPE SEPARATION 
LEACHING 
REPROCESSING 


Cost 


Removal of krypton-85 separated from soluble waste gas of a 
reprocessing plant for light-water reactor nuclear fuel (Book, 
in German), 8:6066 (R:DE:GE) 

Technology Assessment 

Field operation of PPM, Inc., mobile unit for decontamination 
of PCB contaminated oils, 8:6165 (RA:US) 

Proceedings: 1981 PCB seminar, 8:6150 (R:US) 

SEQUESTRENE 
See EDTA 
SEQUOYAH-2 REACTOR 
Loss of Coolant 

Methodology for evaluation of insulation-debris effects. 
Containment emergency sump performance-unresolved 
safety issue A-43, 8:5224 (R:US) 

SERPUKHOV SYNCHROTRON 
Beam 

Characteristics of a beam transverse coherent instability at the 
386 Oe magnetic field flat-top in the IHEP accelerator, 
8:5910 (RA:SU:In Russian) 

Longitudinal microwave instabilities of the beam in the IHEP 
proton synchrotron, 8:5903 (RA:SU:In Russian) 

Betatron Oscillations 

Characteristics of a beam transverse coherent instability at the 
386 Oe magnetic field flat-top in the IHEP accelerator, 
8:5910 (RA:SU:In Russian) 

Magnetic Fields 

Power supplies for correction circuits of the IHEP accelerator 

magnetic field, 8:5922 (RA:SU:In Russian) 
Power Supplies 

Power supplies for correction circuits of the IHEP accelerator 

magnetic field, 8:5922 (RA:SU:In Russian) 
Superconducting Magnets 

Problems of cooling accelerating-storage complex 
superconducting magnets in conditions of radiation heating, 
8:5961 (RA:SU:In Russian) 

SEWAGE 
See LIQUID WASTES 
Anaerobic Digestion 

Energy economy and energy conservation in sewage treatment 

plants, 8:5542 (RA:DE:In German) 
SEWAGE SLUDGE 
Anaerobic 

Anaerobic treatment of liquid waste containing organic 
pollutants and minimisation of energy requirements, 8:5547 
(RA:DE:In German) 

Energy conceptions and experience at the workes of Thames 
Water Authority, 8:5561 (RA:DE:In German) 





SHALE OIL 
Availability 


Availability 
Sewage sludge production in sewage treatment plants and 
increased production as a result of the ATV specification A 
128, 8:5564 (RA:DE:In German) 
Chemical Composition 
Requirements on sewage sludge for agricultural use, 8:5568 
(RA:DE:In German) 
Combustion 
Combustion of sewage sludge - methods, emissions, energetic 
aspects, 8:5570 (RA:DE:In German) 
Sewage sludge treatment and disposal from a water 
association’s point of view, 8:5571 (RA:DE:In German) 


Experiments for the production and use of a fertilizer on the 
basis of lime and sewage sludge, 8:5572 (RA:DE:In German) 

Status of composting and agricultural use of sewage sludge, 
8:5567 (RA:DE:In German) 


Sewage sludge drying without external heat supply at Alfeld 
sewage treatment plant, 8:5562 (RA:DE:In German) 
Pasteurization 
Possibilities of multiple use of lime for sludge stabilisation, 
conditioning, and production of a sewage sludge/lime 
fertilizer, 8:5573 (RA:DE:In German) 
Precipitation 
Treatment and uses of sewage sludge from the Zuerich- 
Werdhoelzli plant after precipitation and flocculation, 8:5574 
(RA:DE:In German) 
Stabilization 
Possibilities of multiple use of lime for sludge stabilisation, 
conditioning, and production of a sewage sludge/lime 
fertilizer, 8:5573 (RA:DE:In German) 
Status and perspectives of treatment of municipal sewage 
sludge for further use, 8:5566 (RA:DE:In German) 
Toxic Materials 
Definition of pollutants for an assessment of heavy metal 
concentrations in rural and industrial areas, 8:5575 
(RA:DE:In German) 
Requirements on sewage sludge for agricultural use, 8:5568 
(RA:DE:In German) 
Uses 
Treatment and uses of sewage sludge from the Zuerich- 
Werdhoelzli plant after precipitation and flocculation, 8:5574 
(RA:DE:In German) 
Waste Disposal 
Combustion of sewage sludge - methods, emissions, energetic 
aspects, 8:5570 (RA:DE:In German) 
Dumping of sewage sludge, 8:5569 (RA:DE:In German) 
Sewage sludge treatment and disposal from a water 
association’s point of view, 8:5571 (RA:DE:In German) 
Waste Product Utilization 
Sewage sludge as an aid in reclaiming WIDCO mined lands, 
8:4023 (BA:US) 
Status of composting and agricultural use of sewage sludge, 
8:5567 (RA:DE:In German) 
Water Removal 
Dry solids content and water "quality to be achieved by 
dewatering of sewage sludge, 8:5565 (RA:DE:In German) 
Status and perspectives of treatment of municipal sewage 
sludge for further use, 8:5566 (RA:DE:In German) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL 
Chemical Analysis 
Biomarkers in oil shale: occurrence and applications 
(Isoprenoid and sterane compounds), 8:4210 (R:US) 
Chemical Composition 
High-pressure pyrolysis of Colorado oil shale, 8:4207 (R:US) 
Combustion 
Experimental investigation of synfuel spray characteristics and 
combustion dynamics. Quarterly technical progress report, 
October 1-December 31, 1981, 8:4089 (R:US) 
Combustion Products 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
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Combustion Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Density 
High-pressure pyrolysis of Colorado oil shale, 8:4207 (R:US) 
Oil Yields 
High-pressure pyrolysis of Colorado oil shale, 8:4207 (R:US) 
Physical Properties 
Alternative fuels in medium-speed diesel engines. Volume II. 
Synthetic fuels, alcohol emulsions, off-specification fuels and 
methanol, 8:5592 (R:US) 
Production 
Investigation of the Geokinetics horizontal in-situ oil-shale- 
retorting process. Quarterly report, April, May, June 1982, 
8:4205 (R:US) 
SHALE OIL FRACTIONS 
Mutagen Screening 
Light activation of genotoxic components in natural and 
synthetic crude oils, 8:4211 (R:US) 
SHALES 


See also OIL SHALES 
SPENT SHALES 


Compression Strength 
Failure studies on Texas Gulf Coast geopressured-geothermal 
sandstones and shales, 8:4969 (J:US) 
Waste-Rock Interactions 
Hydrothermal interactions between calcine, glass, spent fuel, 
and ceramic-waste forms with representative shale-repository 
‘rocks, 8:4392 (R:US) 
SHEAR WAVES 
See SEISMIC S WAVES 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
See also BIOLOGICAL SHIELDING 
Measurements of thermal- and slow-neutron dose distributions 
in ordinary concrete shield using a reactor neutron beam of 
different energy ranges, 8:5138 (R:EG) 
Discrete Ordinate Method 
Shielding calculations for the Gothenburg Pulsed Neutron 
Generator by the discrete ordinates method, 8:6492 (R:SE) 
Nuclear Data Collections 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
SHIFT PROCESSES 
Catalysts 
Coal-conversion support studies. Project 61046 quarterly 
report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
Chemical Reaction Kinetics 
Coal-conversion support studies. Project 61046 quarterly 
report, November 19, 1981-February 18, 1882, 8:3940 (R:US) 
SHIPMENT 
See TRANSPORT 
SHIPS 
See also NUCLEAR SHIPS 
Design 
Subseabed nuclear waste disposal: conceptual ship description, 
8:4287 (RA:US) 
SHIVA FACILITY 
Near term engineering challenges in inertial confinement 
fusion, 8:6646 (BA:US) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
Magnetic Spectrometers 
High density proportional wire calorimeter, 8:6007 (J:NL) 
SI SEMICONDUCTOR DETECTORS 
Alpha Detection 
Alpha drawer unit - 95/0744-1/6 user guide, 8:5969 (R:GB) 
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Electric Contacts 
Palladium silicide - a new contact for semiconductor radiation 
detectors, 8:5965 (R:GB) 
Manuals 
Alpha drawer unit - 95/0744-1/6 user guide, 8:5969 (R:GB) 
iniature, low power charge sensitive preamplifier, 8:5976 
(R:US) 


Programming 
SERVOPLOT software graphics, 8:6666 (R:DE:GE) 
SIGNALS 
Filters 
Deconvolution of noisy transient signals: a Kalman filtering 
application, 8:6676 (R:US) 
SILICA 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Ton Collisions 
Stress relaxation of vitreous silica on irradiation, 8:5704 (J:US) 
Leaching 
Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 
Physical Radiation Effects 
Laser damage thresholds at short wavelengths, 8:5711 (J:US) 
Precipitation 
SiO. precipitation accompanying fluid flow through granite 
held in a temperature gradient, 8:4796 (RA:US) 
Vitrification 
Stress relaxation of vitreous silica on irradiation, 8:5704 (J:US) 
SILICON 
Annealing 
Laser annealing of ion implanted silicon, 8:5712 (J:US) 
Capacitance 
Novel method to detect nonexponential transients in deep level 
transient spectroscopy, 8:5705 (J:US) 
Chemical Bonds 
Trapping parameters of dangling bonds in hydrogenated 
amorphous silicon, 8:5701 (J:US) 
Chemical Vapor Deposition 
Method of preparing high-temperature-stable thin-film resistors 
(Patent), 8:4845 (P:US) 
Crystal Growth 
Advanced Czochralski silicon-growth technology for 
photovoltaic modules, 8:4629 (R:US) 
Electric Conductivity 
Novel method to detect nonexponential transients in deep level 
transient spectroscopy, 8:5705 (J:US) 
Electrorefining 
Kinetics of silicon electrodeposition (Electrorefining), 8:4662 
(R:US) 
Energy Levels 
Novel method to detect nonexponential transients in deep level 
transient spectroscopy, 8:5705 (J:US) 
Extraction 
Extraction and refining of silicon, cadmium, and arsenic for 
photovoltaic power systems, 8:4595 (RA:US) 
Fracture Properties 
Fracture studies of brittle materials: Part II. Chemomechanical 
effects of hydrogen on soda-lime glass and silicon, 8:5694 
(R:US) 
Hydrogen Embrittlement 
Fracture studies of brittle materials: Part II. Chemomechanical 
effects of hydrogen on soda-lime glass and silicon, 8:5694 
(R:US) 
Hydrogenation 
Trapping parameters of dangling bonds in hydrogenated 
amorphous silicon, 8:5701 (J:US) 
Impurities 
Impurity effects in a-Si:H, 8:4604 (R:US) 
Ton Implantation 
Laser annealing of ion implanted silicon, 8:5712 (J:US) 
Lattice Vibrations 
Theory of lattice-dynamical properties of solids: Application to 
Si and Ge, 8:5649 (J:US) 


Leaching 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Dissolution of pollucite, 8:5681 (RA:US) 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Physical Radiation Effects 
Search for vacancies in laser-annealed silicon, 8:5696 (R:US) 
Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Quantity Ratio 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 


Growth of silicon-on-insulator films using a line-source 
electron beam, 8:5697 (R:US) 


Extraction and refining of silicon, cadmium, and arsenic for 
photovoltaic power systems, 8:4595 (RA:US) 
X-Ray Fluorescence 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
SILICON 28 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Deep-inelastic back-angle yields and orbiting in *Si + *C, 
8:6437 (J:NL) 
Inelastic Scattering 
Mutual inelastic excitation of *Si + ©Ni, 8:6455 (J:NL) 
Many-Nucleon Transfer Reactions 
Molecular structure in **C + "C, orbiting in *C + **Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
Nuclear Molecules 
Molecular structure in '*C + "C, orbiting in *C + *Si, and 
first studies of the Ni + © Ni interaction, 8:6428 (R:US) 
SILICON ALLOYS 
Microstructure 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
Phase Diagrams 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
SILICON OXIDES 
See also QUARTZ 


ity 
Compatibility studies of structural alloys with solid breeder 
materials, 8:6605 (RA:US) 
Photoconductivity 
Numerical analysis of transient photoconductivity in insulators, 
8:5706 (J:US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Absorptivity 
Optical absorption coefficient and minority carrier diffusion 
length measurements in low-cost silicon solar cell material, 
8:4668 (J:US) 
Comparative Evaluations 
Ineffectiveness of low-high junctions in optimized solar cell 
designs, 8:4669 (J:CH) 
Efficiency 
Improving the performance of large-diameter silicon solar 
cells. Final report (Book in French), 8:4641 (R:XE:FR) 
Electric Contacts 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Quarterly report, October 1- 
December 31, 1979, 8:4626 (R:US) 
Materials Working 
Fabrication of selected advanced photovoltaic material options, 
8:4725 (RA:US) 
Optical Properties 
Optical absorption coefficient and minority carrier diffusion 
length measurements in low-cost silicon solar cell material, 
8:4668 (J:US) 





SILICONES 
Optimization 


Ineffectiveness of low-high junctions in optimized solar cell 
designs, 8:4669 (J:CH) 
Performance 
Ineffectiveness of low-high junctions in optimized solar cell 
designs, 8:4669 (J:CH) 
Photoconductivity 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Quarterly report, October 1- 
December 31, 1979, 8:4626 (R:US) 
Spectral Response 
Improving the performance of large-diameter silicon solar 
cells. Final report (Book in French), 8:4641 (R:XE:FR) 
SILICONES 
Materials Testing 
Solar-collector silicone hose life test, 8:4728 (R:US) 
SILOXANES 
See also SILICONES 
Compression Strength 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Dissolution 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
Thermal Conductivity 
Castable ceramics for hydrothermal environments: materials 
evaluation for the in-situ heat transfer experiment, 8:4474 
(RA:US) 
SILVER 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
SILVER 109 
Rotational States 
Lifetime of the 724.3-keV level and shell-model intruder states 
in Ag, 8:6461 (J:US) 
SISTER CHROMATID EXCHANGES 
Bioassay 
Sister chromatid exchange induced by short-lived monoadducts 
produced by the bifunctional agents mitomycin C and 8- 
methoxypsoralen (CHO cells), 8:6267 (J:US) 
SITES (REACTOR) 
See REACTOR SITES 
SLAGS 
Chemical Composition 
Illinois No. 6 coal tests on Ruhrkohle/Ruhrchemie’s 165-TPD 
Texaco gasifier. Final report, 8:3963 (R:DE) 
SLOT OVENS 
See COKE OVENS 
SLOW NEUTRONS 
Neutron Dosimetry 
Sensitivity of the UKAEA criticality dosimeter to slow 
neutrons, 8:6489 (R:GB) 
SLUDGES 
See SLURRIES 
Chemical Composition 
Sewage sludge statistics for West Germany, 8:5563 (RA:DE:In 
German) 
Removal 
Sludge removal from flat lakes - investigation with a view to 
sludge uses, 8:6140 (RA:DE:In German) 
Statistical Data 
Sewage sludge statistics for West Germany, 8:5563 (RA:DE:In 
German) 
Waste Management 
Process modifications and waste-management practices 
affecting disposal, utilization, and recovery of coal- 
combustion wastes, 8:3997 (R:US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 


Rheological properties of coal water suspensions for pipeline 
transportation (M.S. Thesis), 8:4074 (RA:US) 
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SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Economics 
Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US slurry pipelines), 8:4076 (R:US) 


Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US siurry pipelines), 8:4076 (R:US) 

Plugging 

Hydrotransport plugging study. FY 1980-1981 progress report, 

8:5847 (R:US) 
Reviews 

Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US slurry pipelines), 8:4076 (R:US) 

Water Requirements 

Coal-slurry pipelines: a review and analysis of proposals, 
projects, and literature. Final report (300 references; review 
of planned US slurry pipelines), 8:4076 (R:US) 

SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Construction 
Case study from Nepal, 8:4580 (RA:DE) 
ion 

Supporting function of the UNIDO investment promotion 

service in industrial co-operation projects, 8:4585 (RA:DE) 


Case study from Nepal, 8:4580 (RA:DE) 
Economic Analysis 
Study of the macro-economic importance and cost structure of 
mini hydro schemes, 8:4583 (RA:DE) 
Electrical Equipment 
Electrical equipment in mini hydro stations, 8:4578 (RA:DE) 
Feasibility Studies 
Geological and geotechnical studies in small hydro projects, 
8:4571 (RA:DE) 
Hydraulic Turbines 
General description and applications of small hydro turbines, 
8:4577 (RA:DE) 
Investment 
Supporting function of the UNIDO investment promotion 
service in industrial co-operation projects, 8:4585 (RA:DE) 
Legal Aspects 
Legal situation of the construction of small hydro power plants 
in Austria, 8:4581 (RA:DE) 
Meetings 
Symposium on project design and installation of small hydro 
power plants, 8:4564 (R:DE) 
Planning 
Hydro-electrical energy, 8:4567 (RA:DE) 
Hydrological analysis for the planning of small hydro power 
plants, 8:4572 (RA:DE) 
Power Potential 
Resource assessment of small-scale hydropower in Tennessee, 
8:4569 (R:US) 
Resource Potential 
Electrical energy from hydro power plants, 8:4566 (RA:DE) 
Hydro-electrical energy, 8:4567 (RA:DE) 
Special remarks on hydro potential for mini power 
developments, 8:4568 (RA:DE) 
Sensitivity Analysis 
Economic efficiency of small-scale hydroplants, 8:4584 
(RA:DE) 
Site Selection 
Geological and geotechnical studies in small hydro projects, 
8:4571 (RA:DE) 
Hydrological analysis for the planning of small hydro power 
plants, 8:4572 (RA:DE) 
Specifications 
Case study from east Tyrol, 8:4579 (RA:DE) 
Water Rights 
Legal situation of the construction of small hydro power plants 
in Austria, 8:4581 (RA:DE) 
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SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR 
Failed Element Detection 

Localization of failed fuel pins in fuel element clusters and 

repair of breeder fuel elements, 8:5090 (RA:DE:In German) 
Reactor Core Disruption 

Analysis of hypothetical disruptive accidents in fast breeder 
reactors. Part II. Analysis of reactivity interference for the 
1A core of the SNR-300 with a SAS3D computer program, 
8:5198 (R:DE:GE) 

Spent Fuels 

Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 

SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIAL IMPACT 
See also SOCIO-ECONOMIC FACTORS 
Comparative Evaluations 
Decentralized energy, 8:6147 (B:US) 
SOCIO-ECONOMIC FACTORS 
Decision Making 
Industry initiatives in impact mitigation, 8:6145 (R:US) 
SODIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 


Mountains. National Uranium Resource Evaluation Program, 


8:6292 (R:US) 
Charge Exchange 
Optical pumping of dense charge-exchange targets for 
polarized ion sources, 8:6352 (J:US) 
Chemical Reactions 
Sodium-concrete reaction model development, 8:5199 (R:US) 
Emission Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 


Mountains. National Uranium Resource Evaluation Program, 


8:6292 (R:US) 
Ton Sources 
Optical pumping of dense charge-exchange targets for 
polarized ion sources, 8:6352 (J:US) 
Leaching 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Mechanisms of leaching from in-situ-retorted oil shale. Final 
report, 8:4217 (R:US) 
Optical Pumping 
Optical pumping of dense charge-exchange targets for 
polarized ion sources, 8:6352 (J:US) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 


SODIUM 22 
Diffusion 
Far-field radionuclide transport investigations, 8:4481 (RA:US) 
SODIUM CHLORIDES 
Absorption Spectra 
Theoretical study of the long-wavelength optical properties of 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Compressibility 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
Infrared Spectra 
Theoretical study of the long-wav 
NaCl, KCl, KBr, and KI, 8:5708 (J:US) 
Phase Studies 
Compressibility measurements. Final technical report, 8:5623 
(R:US) 
SODIUM COMPOUNDS 
Thermochemical Diagrams 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981- eae 1981, 8:3941 
(R:US) 


SODIUM HYDROXIDES 
Physical Properties 
Development and demonstration of process and components 
for the control of aluminum-air-battery electrolyte 
composition through the precipitation of aluminum 
trihydroxide. Final report, 8:5271 (R:US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM NITRATES 
Corrosive Effects 
Protective coatings for alloys in contact with molten drawsalt 
(NaNO;-KNOs), 8:4697 (R:US) 
SODIUM-SULFUR BATTERIES 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
Performance Testing 
Development of sodium/sulfur-batteries. Phase 2, 8:5267 
(R:DE:In German) 
SOILS 
Classification 
Summaries of soil carbon storage in world life zones, 8:6081 
(RA:US) 
Geochemical Surveys 
Helium: a gaseous geochemical guide to faults, fractures and 
geothermal systems, 8:4811 (J:US) 


optical properties of 


Solid-sample geochemistry study of western Dixie Valley, 
Churchill County, Nevada. Part II. Soil geochemistry, 
8:4803 (J:US) 

Moisture 

Registration of the moisture in soil by measuring the electric 

capacitance, 8:5462 (R:SE:In Swedish) 
Radionuclide Migration 

Interaction of acidic leachate with soil materials at Lucky Mc 
Pathfinder Mill, Gas Hills, Wyoming, 8:4501 (R:US) 

Role of burrowing activities of the Great Basin pocket mouse 
(Perognathus parvus) in the dispersal of radionuclides on a 
decommissioned pond, 8:4435 (R:US) 

Temperature Measurement 

County grammar school in Soenderborg. Earth heat system. 
Report 3. Operation measurements July 1980 - July 1981 
(Denmark), 8:5485 (R:DK:In Danish) 

Ground-temperature measurements, 8:4798 (R:US) 

Part I, Pallmann technique, 8:4799 (RA:US) 

Part II, evaluation of the Pallmann technique in two 
geothermal areas of west-central Nevada, 8:4800 (RA:US) 

Part III, ground temperatures in and near Yellowstone 
National Park, 8:4801 (RA:US) 

Thermal Degradation 

Thermal stability of soils adjacent to underground transmission 

power cables. Final report, 8:5026 (R:US) 
Properties 


Earth as a source of heat, 8:5502 (TG:GB) 





Materials 
Selection of oxides for metal-based tandem absorbers, 8:4736 
(R:SE) 
Materials Testing 
Further development of a low-cost solar panel. Final report, 
September 30, 1980-March 30, 1982, 8:4726 (R:US) 
Optical Properties 
Selection of oxides for metal-based tandem absorbers, 8:4736 
(R:SE) 
Spectrally Selective Surfaces 
Characterization and stability tests of selectively absorbing 
oxides on stainless steel, 8:4731 (R:SE) 
Optical and structural properties of oxidized copper surfaces 
for solar applications, 8:4737 (R:SE) 
Optical properties and spectral selectivity of titanium -carbides, 
-nitrides and -carbonitrides, 8:4734 (R:SE) 
Preparation and characterization of selective surfaces on Cu 
prepared by chemical and thermal oxidation, 8:4733 (R:SE) 
Surface Properties 
Characterization and stability tests of selectively absorbing 
oxides on stainless steel, 8:4731 (R:SE) 
Optical and structural properties of oxidized copper surfaces 
for solar applications, 8:4737 (R:SE) 
Preparation and characterization of selective surfaces on Cu 
prepared by chemical and thermal oxidation, 8:4733 (R:SE) 
SOLAR AIR HEATERS 
Coefficient of Performance 
Solar air heaters and ground heat storage, 8:4727 (R:DK:In 
Danish) 
Computerized Simulation 
Energy Use Test Facility: CAC-DOE solar air heater test 
report, 8:4730 (R:US) 
Economic Analysis 
Energy Use Test Facility: CAC-DOE solar air heater test 
report, 8:4730 (R:US) 
Performance Testing 
Energy Use Test Facility: CAC-DOE solar air heater test 
report, 8:4730 (R:US) 
Solar Absorbers 
Solar air heaters and ground heat storage, 8:4727 (R:DK:In 
Danish) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 


INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Photosynthetic Membranes 
Photoenergy conversion in artificial systems. Final report, 
8:4657 (R:US) 
Reviews 
Photovoltaic cell and module status assessment. Volume 1. 
Technology overview. Final report, 8:4639 (R:US) 
Technology Assessment 
Photovoltaics - Down to earth at last, 8:4673 (J:GB) 
Photovoltaic cell and module status assessment. Volume 1. 
Technology overview. Final report, 8:4639 (R:US) 
Photovoltaic cell and module status assessment. Volume 2. 
Technology basis. Final report, 8:4640 (R:US) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 
Computerized Simulation 
Energy gain by improved thermal stratification in a heat sink 
for small solar collectors. Theoretical investigation, 8:4729 
(R:SE:In Swedish) 
Economic Analysis 
Utilization of solar energy by photothermal conversion, 8:4717 
(R:DE:In German) 
Heat Gain 
Energy gain by improved thermal stratification in a heat sink 
for small solar collectors. Theoretical investigation, 8:4729 
(R:SE:In Swedish) 
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ition 
Utilization of solar energy by photothermal conversion, 8:4717 
(R:DE:In German) 
Research Programs 
Solar-energy research at Los Alamos. Progress report, January 
1, 1981-March 31, 1981, 8:4715 (R:US) 
SOLAR COOLING SYSTEMS 
Commercialization 
Solar energy and utility regulation, 8:5429 (J:GB) 
Three policy issues related to the commercialization of solar 
energy, 8:5436 (J:GB) 


Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 

Energy Policy 

Three policy issues related to the commercialization of solar 

energy, 8:5436 (J:GB) 
SOLAR DRYERS 
Economic Analysis 

Final report for application of solar energy to industrial drying 
of soybeans. Phase III. Performance evaluation, 8:4707 
(R:US) 

Performance 

Final report for application of solar energy to industrial drying 
of soybeans. Phase III. Performance evaluation, 8:4707 
(R:US) 

Preliminary design report for application of solar energy to 
industrial drying of soybeans. Volume II. Technical, 8:4708 
(R:US) 

Supports 

Preliminary design report for application of solar energy to 
industrial drying of soybeans. Volume II. Technical. 
Appendix I. Structural calculations, 8:4709 (R:US) 

SOLAR ENERGY 
Commercialization 

Citizen concerns with the solar energy/utility interface, 8:5432 

(J:GB) 
Financial Incentives 
Historical perspective of federal incentives to stimulate energy 
production, 8:5435 (J:GB) 
Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 
Government Policies 

Tax credit committee report and order, 8:5372 (R:US) 
Legal Aspects 

Utilities and solar energy: emerging legal issues, 8:5431 (J:GB) 
Legal Incentives 

Historical perspective of federal incentives to stimulate energy 
production, 8:5435 (J:GB) 

Public Opinion 

Citizen concerns with the solar energy/utility interface, 8:5432 

(J:GB) 
Social Impact 

Building an equitable solar future: a primer on how not to 
bungle the energy transition, 8:6149 (BA:US) 

Current status of solar energy in the US energy situation, 
8:5286 (RA:US) 

Sweden beyond oil: nuclear commitments and solar options, 
8:5306 (BA:US) 

Statistics 

1981 annual report to Congress. Volume 2. Energy statistics, 

8:5273 (R:US) 
SOLAR HEATING 
Commercialization 

Solar energy and utility regulation, 8:5429 (J:GB) 

Three policy issues related to the commercialization of solar 
energy, 8:5436 (J:GB) 

Energy Policy 

Three policy issues related to the commercialization of solar 

energy, 8:5436 (J:GB) 
Financial Incentives 

Regulatory options for solar incentives offered by public 

utilities, 8:5430 (J:GB) 
Off-Peak Energy Storage 
Marginal cost of solar backup, 8:5409 (J:GB) 
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Power Demand 
Marginal cost of solar backup, 8:5409 (J:GB) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 


Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 

Reliability and design guidelines for combined solar-space- 
heating and domestic hot-water systems, 8:4703 (R:US) 

Feasibility Studies 

Prototype solar houses. A study for the scientific aim and the 
possibilities of a research- and development-project, 8:4704 
(R:DE:In German) 

Hazards 

Safety-analysis report. MISR qualification test system and test 
site (Modular Industrial Solar Retrofit Project), 8:4719 
(R:US) 

Heating Systems 
Integrating wood and solar heating systems, 8:4705 (RA:US) 
Reliability 

Reliability and design guidelines for combined solar-space- 

heating and domestic hot-water systems, 8:4703 (R:US) 
Test Facilities 

Conception, construction, and validation of the solar pilot test 
facilities. Final report, 8:4712 (R:XE) 

Detailed design of construction of the solar pilot test facilities. 
Final report, 8:4713 (R:XE) 

Safety-analysis report. MISR qualification test system and test 
site (Modular Industrial Solar Retrofit Project), 8:4719 
(R:US) 

Training 

Development of a model document for code officials on solar 
heating and cooling of buildings. Part II. Task 5, findings of 
the monitoring effort report, April 1-December 31, 1981, 
8:4602 (R:US) 

SOLAR KILNS 


Solar lumber kilns: design ideas, 8:4711 (R:US) 
SOLAR NEUTRINOS 
Neutrino Detection 
Report on solar-neutrino experiments, 8:6317 (R:US) 
SOLAR PONDS 
Salt gradient solar ponds and their applications in the mining 
industry, 8:4738 (BA:US) 
Research Programs 
Solar-energy research at Los Alamos. Progress report, January 
1, 1981-March 31, 1981, 8:4715 (R:US) 
SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Commercialization 
Solar energy and utility regulation, 8:5429 (J:GB) 
SOLAR PROCESS HEAT 
Solar Heating Systems 
Safety-analysis report. MISR qualification test system and test 
site (Modular Industrial Solar Retrofit Project), 8:4719 
(R:US) 
Test Facilities 
Safety-analysis report. MISR qualification test system and test 
site (Modular Industrial Solar Retrofit Project), 8:4719 
(R:US) 
Thermochemical Processes 
Benefits analysis for the production of fuels and chemicals 
using solar thermal energy. Final report, 8:4638 (R:US) 
SOLAR RIGHTS 
Laws 
Ordinance No. 732. An Ordinance creating municipal code 
sections 11-7-1 through 11-7-9 by establishing the rights of 
solar access as a property right, providing for a process to 
obtain the necessary permits and a process to record said 
permits for all properties within the corporate limits of the 
City of Lander, Wyoming, 8:4601 (R:US) 
SOLAR THERMAL POWER PLANTS 


See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 


SOLIDS 
Crystal-Phase Transformations 


Commercialization 

Three policy issues related to the commercialization of solar 

energy, 8:5436 (J:GB) 
Energy Policy 

Three policy issues related to the commercialization of solar 

energy, 8:5436 (J:GB) 
Gas Turbines 

Centaur gas-turbine modification and development for solar- 

fossil hybrid operation. Final report, 8:4693 (R:US) 
Hybrid Systems 

Centaur gas-turbine modification and development for solar- 

fossil hybrid operation. Final report, 8:4693 (R:US) 
SOLAR WATER HEATERS 
Design 

Integrated solar heating, cooling, and hot-water system for 
University City High School, San Diego, California. Final 
report, 8:4706 (R:US) 

Integrated solar water heating system, 8:4718 (R:NZ) 

Reliability and design guidelines for combined solar. 
heating and domestic hot-water systems, 8:4703 (R:US) 

Feasibility Studies 

Prototype solar houses. A study for the scientific aim and the 
possibilities of a research- and development-project, 8:4704 
(R:DE:In German) 

Installation 
Integrated solar water heating system, 8:4718 (R:NZ) 
Performance 

Nashville solar-water-heater demonstration project: monitoring 
data analysis. Interim report, April 1981-May 1981, 8:4721 
(R:US) 

Nashville solar-water-heater demonstration project. Monitoring 
data analysis. Interim report, June 1981-Aegant I 1981, 8:4722 
(R:US) 

Performance Testing 

Performance of eight Memphis 1000 solar water heaters with 
external heat exchangers for the period October 1979 to 
September 1980: analysis of monitoring data, 8:4723 (R:US) 

Power Demand 
Marginal cost of solar backup, 8:5409 (J:GB) 


Reliability and design guidelines for combined solar: 
heating and domestic hot-water systems, 8:4703 (R:US) 
SOL-GEL PROCESS 
Sol-gel-derived waste forms, 8:4346 (RA:DE) 
Solidification of high-level radioactive wastes and alpha- 
bearing wastes by a sol-gel process (in German), 8:4345 
(RA:DE) 
SOLID ELECTROLYTES 
Decomposition 
Transport number gradients and solid electrolyte degradation, 
8:5752 (J:US) 


Transport number gradients and solid electrolyte degradation, 
8:5752 (J:US) 
Tonic Conductivity 
Transport number gradients and solid electrolyte degradation, 
8:5752 (J:US) 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
Time Resolution 
Time resolution of bismuth germanate scintillation detectors, 
8:6011 (J:NL) 
SOLID WASTES 


See also AGRICULTURAL WASTES 
MINERAL WASTES 
WOOD WASTES 


Combustion 
Heating plan 3 (Solid waste combustion plant supplying heat to 
Herlev and Ballerup, Denmark), 8:5582 (R:DK:In Danish) 
Fluidized-Bed Combustion 
Bibliography fluidized-bed combustion reports, 8:5875 (R:US) 
SOLIDS 
Crystal-Phase Transformations 
Phase transformation under intense shock pressure loading, 
8:5636 (R:US) 





SOLUTION MINING 
Physical Radiation Effects 


Physical Radiation Effects 
Problems of thermal conductance in solid-state irradiation, 
8:6506 (R:DE:GE) 
Shock Waves 
Phase transformation under intense shock pressure loading, 
8:5636 (R:US) 
Thermal Conductivity 
Problems of thermal conductance in solid-state irradiation, 
8:6506 (R:DE:GE) 
SOLUTION MINING 
Economic Impact 
Resource impact evaluation of in-situ uranium groundwater 
restoration, 8:4497 (R:US) 
Environmental Impacts 
Resource impact evaluation of in-situ uranium groundwater 
restoration, 8:4497 (R:US) 
Social Impact 
Resource impact evaluation of in-situ uranium groundwater 
restoration, 8:4497 (R:US) 
SOLVATED ELECTRONS 
Chemical Reaction Kinetics 
Temperature dependence of rate coefficients of reactions 
between solvated electrons and molecules in polar media, 
8:5773 (RA:DD) 
SOLVENT-REFINED COAL 
Combustion 
Combustion test of SRC-oil mixture technical study on SOM 
fuel for oil-fired power plant. Final report, 8:5003 (R:US) 
Production 
Combustion test of SRC-oil mixture technical study on SOM 
fuel for oil-fired power plant. Final report, 8:5003 (R:US) 
Stability 
Combustion test of SRC-oil mixture technical study on SOM 
fuel for oil-fired power plant. Final report, 8:5003 (R:US) 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOLVENTS 
See also NONAQUEOUS SOLVENTS 
ORGANIC SOLVENTS 
Comparative Evaluations 
Comparison of some types of extractants in extraction of 
uranium-zirconium mixture, 8:5719 (RA:CS:In Czech) 
SOOT 
Chemical Reaction Yield 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Seventh quarterly report, 
1 April-30 June 1982, 8:5793 (R:US) 
Particle Size 
Optical measurements of soot formation in premixed flames, 
8:4557 (R:US) 
Temperature Measurement 
Optical measurements of soot formation in premixed flames, 
8:4557 (R:US) 
SORGHUM 
Availability 
Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 


Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 

SOUTH CAROLINA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Biomass 
Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 
Energy Consumption 
1981 South Carolina energy use profile, 8:5332 (R:US) 
1982 South Carolina energy-use profile, 8:5331 (R:US) 
Energy Demand 
South Carolina energy outlook, 8:5453 (R:US) 
Energy Supplies 
South Carolina energy outlook, 8:5453 (R:US) 
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Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
SOUTH DAKOTA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 

Low-Level Radioactive Wastes 

1980 state-by-state assessment of low-level radioactive wastes 

shipped to commercial disposal sites, 8:4302 (R:US) 
Uranium Deposits 
National Uranium Resource Evaluation: Gillette Quadrangle, 
Wyoming, South Dakota, and Montana, 8:4239 (R:US) 
SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOVIET UNION 
See USSR 
SOYBEANS 
Photosynthesis 

Effects of long-term CO: concentrations on field-grown crops 

and trees, 8:6043 (RA:US) 
Solar Drying 

Final report for application of solar energy to industrial drying 
of soybeans. Phase III. Performance evaluation, 8:4707 
(R:US) 

Preliminary design report for application of solar energy to 
industrial drying of soybeans. Volume II. Technical, 8:4708 
(R:US) 

SPACE HVAC SYSTEMS 
Load Management 
Water-heating/space-conditioning control test. Interim report, 
8:5500 (R:US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 

Environmental and radiological-safety studies: interaction of 
238 PyO2 heat sources with terrestrial and aquatic 
environments. Progress report, January 1-March 31, 1982, 
8:4540 (R:US) 

Rankine Cycle Power Systems 
Technology verification phase. Dynamic isotope power 
system. Final report, 8:4538 (R:US) 
SPANISH JEN-2 RESEARCH REACTOR 
See JEN-2 REACTOR 
SPARK GAPS 
KrF laser-triggered SFe¢ spark gap for low jitter timing, 8:6642 
(J:US) 
Design 
Spark-gap device for precise switching (Patent), 8:5031 (P:US) 
Fabrication 
Spark-gap device for precise switching (Patent), 8:5031 (P:US) 
SPARK IGNITION ENGINES 
Control Systems 

Instrumentation of cars for fuel economy. Final report, 8:5598 

(R:NZ) 
Fuel Economy 

Instrumentation of cars for fuel economy. Final report, 8:5598 

(R:NZ) 
Fuel Substitution 

Technology of the methane gas fuel station at Essen- 
Frohnhausen sewage treatment plant, 8:5556 (RA:DE:In 
German) 

SPECTRA UNFOLDING 
Data Processing 

FLYSPEC: A simple method of unfoulding neutron energy 
spectra measured with NE213 and stilbene spectrometers, 
8:6009 (J:NL) 

SPENT FUEL CASKS 
Design 

Specific problems of shipping LMFBR fuel elements and 

container design, 8:4276 (RA:DE:In German) 
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Materials Testing 
Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 
Radiation Hazards 
Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 


Final report on shipping-cask sabotage source-term 
investigation, 8:4277 (R:US) 
SPENT FUEL ELEMENTS 


Arrival condition of spent fuel after storage, handling, and 

transportation, 8:4282 (R:US) 
Head End Processes 

Gasification of HTGR-fuel-element-graphite as head-end 

process, 8:4254 (R:DE:In German) 
Laser Beam Machining 

Slag capture and removal during laser cutting (Patent 

application), 8:4266 (P:US) 
Mechanical Decladding 

Decladding of fuel elements with spacers, 8:4259 (RA:DE:In 
German) 

Development of a dry-mechanical graphite separation process 
and elimination of the separated carbon for the reprocessing 
of spherical HTR fuel elements, 8:4255 (R:DE:In German) 

Techniques for underwater repair of LWR fuel elements and 
their application in the disassembly of KNK fuel elements, 
8:5091 (RA:DE:In German) 

Purification 

Sodium removal from fuel elements, 8:5113 (RA:DE:In 

German) 
Stabilization 

Assessment of spent-fuel waste-form/stabilizer alternatives for 

geologic disposal, 8:4308 (R:US) 
Storage 

Conceptual study on the interim underwater storage of KNK- 

II fuel elements, 8:5092 (RA:DE:In German) 
Transport 

Specific problems of shipping LMFBR fuel elements and 

container design, 8:4276 (RA:DE:In German) 
SPENT FUEL STORAGE 
See also DRY STORAGE 

Reference concept of the KNK-2 back end fuel cycle, 8:4258 
(RA:DE:In German) 

Spent-fuel storage: role in nuclear-waste management, 8:4283 
(R:US) 

Bibliographies 

Spent fuel storage: a bibliography (609 citations), 8:4271 

(R:US) 
Containers 

Concept on the interim storage of KNK-2 spent fuel elements 
in transport or storage containers, 8:5094 (RA:DE:In 
German) 

Data Acquisition 

Spent fuel test - Climax: technical measurements. Interim 

report, fiscal year 1981, 8:4285 (R:US) 
Data Acquisition Systems 

Spent fuel test. Climax data acquisition system integration 

report, 8:4286 (R:US) 
Demonstration Programs 

Spent fuel test - Climax: technical measurements. Interim 

report, fiscal year 1981, 8:4285 (R:US) 
Dry Storage 

Facility handling and operational considerations with dry 

storage casks, 8:4284 (R:US) 
Field Tests 

Spent fuel test. Climax data acquisition system integration 

report, 8:4286 (R:US) 
Performance Testing 

Characterization of LWR spent-fuel rods used in the NRC 
low-temperature whole rod and crud performance test, 
8:4278 (R:US) 

Technical description of the NRC long-term whole-rod and 
crud performance test, 8:4279 (R:US) 


Radiation Hazards 
Radiological impact of clad and containment failures in at- 
reactor spent fuel storage facilities. Final report, 8:5044 
(R:US) 


Safeguards for spent-fuel storage with fuel rod consolidation. 
Final report, 8:4511 (R:US) 
Underwater 
Conceptual study on the interim underwater storage of KNK- 
II fuel elements, 8:5092 (RA:DE:In German) 
SPENT FUELS 
After-Heat 
Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 
Dissolution 
Composition of residues from dissolution of irradiated fast 
breeder mixed oxide fuel, 8:4262 (RA:DE:In German) 
Forecasting 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Inventories 
Spent fuel and radioactive-waste inventories, projections, and 
characteristics, 8:4298 (R:US) 
Land Transport 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
Neutron Radiography 
Irradiated fuel examinations by cellulose nitrate, 8:5850 
(R:FR:In French) 
Packaging 
Waste package conceptual designs for a repository located in 
basalt, 8:4428 (R:US) 
Purex Process 
Fuel reprocessing of the first failed KNK-II fuel element in 
MILLI, 8:4261 (RA:DE:In German) 
Pyrochemical Reprocessing 
Apparatus and method for reprocessing and separating spent 
nuclear fuels (Patent application), 8:4267 (P:US) 
Apparatus and method for reprocessing and separating spent 
nuclear fuels (Patent application), 8:4268 (P:US) 
Method for reprocessing and separating spent nuclear fuels 
(Patent application), 8:4269 (P:US) 
Radioactivity 
Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 
Rail Transport 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
R 


eprocessing 
Experience on fuel recycling, 8:4264 (RA:DE:In German) 
Methods and experience on reprocessing of fast breeder fuels, 
8:4260 (RA:DE:In German) 
Reprocessing of fast reactor fuels. The TOR project, 8:4251 
(R:FR:In French, English) 
Residual Power 
Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 
Residues 
Composition of residues from dissolution of irradiated fast 
breeder mixed oxide fuel, 8:4262 (RA:DE:In German) 
Stabilization 
Assessment of spent-fuel waste-form/stabilizer alternatives for 
geologic disposal, 8:4308 (R:US) 
Process 


Study of pulse columns for thorium fuel reprocessing, 8:4256 

(R:DE) 
Waste-Rock Interactions 

Comparison of the hydrothermal stability of simulated spent 
fuel and borosilicate glass in a basaltic environment, 8:4427 
(R:US) 

Hydrothermal interactions between calcine, glass, spent fuel, 
and ceramic-waste forms with representative shale-repository 
rocks, 8:4392 (R:US) 





Environmental Impacts 

Unsaturated flow modeling of a retorted oil-shale pile (Water 
movement through spent shale piles; UNSAT1D model), 
8:4222 (R:US) 

Leaching 

Mechanisms of leaching from in-situ-retorted oil shale. Final 

report, 8:4217 (R:US) 
Physical Properties 

Geotechnical properties of PARAHO spent shale, 8:4209 

(R:US) 
Waste Disposal 

Regional ecological impacts of the development of oil shale 
resources: a review, 8:4216 (R:US) 

Unsaturated flow modeling of a retorted oil-shale pile (Water 
movement through spent shale piles; UNSAT1D model), 
8:4222 (R:US) 

Water Influx 

Unsaturated flow modeling of a retorted oil-shale pile (Water 
movement through spent shale piles; UNSAT1D model), 
8:4222 (R:US) 

SPHEROMAK DEVICES 
Drift Instability 
Collisional drift waves in a spheromak geometry, 8:6559 (J:US) 
Operation 

Recent results from the Los Alamos CTX spheromak, 8:6616 

(R:US) 
SPINELS 
Microstructure 

Effects of ZrO2 and ZrSiO, on the structure of fused spinels, 
forsterites, mullites, and corundum refractories, 8:5683 
(TJ:US) 

SPRAY PONDS 
See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPRINGS 
(Mechanical springs only.) 
Computer-Aided Design 

Method of optimum design for a typical helical compression 

spring, 8:5811 (R:TW:CH) 
SRC PROCESS 
Catalysts 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981 (Using model compounds), 8:3926 (R:US) 

Organic Solvents 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, November 1981-January 
1982, 8:3927 (R:US) 

Research Programs 

Progress on significant R and D projects, 8:4996 (R:US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981 (Using model compounds), 8:3926 (R:US) 

SRC-II PROCESS 
Chemical Reactors 

Experimental study of the multiple steady states in an adiabatic 
coal-liquefaction reactor. Annual progress report, September 
1, 1981-August 31, 1982, 8:3947 (R:US) 

STAINLESS STEEL-304 
Corrosion 

Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 

Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 

Heat exchanger materials for fluidized-bed coal combustion, 
8:5873 (R:US) 

Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 

Fatigue 

Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 

Materials Testing 

Corrosion and degradation of test materials in the BI-GAS 

coal-gasification pilot plant, 8:3968 (R:US) 
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STAINLESS STEEL-309 
Corrosion 

Corrosion and degradation of test materials in the IGT 

HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
STAINLESS STEEL-310 
Corrosion 

Corrosion and degradation of test materials in the IGT 

HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
STAINLESS STEEL-316 
Compatibility 

Compatibility studies of structural alloys with solid breeder 
materials, 8:6605 (RA:US) 

Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 

Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 

Corrosion 

Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 

Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 

Corrosion of austenitic, ferritic, and long-range-ordered alloys 
in flowing lithium, 8:6602 (RA:US) 

Corrosion of austenitic and ferritic steels in static Pb-17 at. % 
Li, 8:6604 (RA:US) 

Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 

Corrosion Protection 

Protective coatings for alloys in contact with molten drawsalt 

(NaNOs-KNOs), 8:4697 (R:US) 
Cracks 

Statistical analysis of the MFE-5 in-reactor fatigue crack 

growth experiment results, 8:6584 (RA:US) 
Fatigue 

Fatigue life at 650°C of 20%-cold-worked type 316 stainless 
steel irradiated in the HFIR at 550°C, 8:6577 (RA:US) 

Statistical analysis of the MFE-5 in-reactor fatigue crack 
growth experiment results, 8:6584 (RA:US) 

Grain Boundaries 

Grain boundary microstructure in Path A PCA irradiated to 10 

dpa in HFIR, 8:6576 (RA:US) 
Materials Testing 

Corrosion and degradation of test materials in the BI-GAS 

coal-gasification pilot plant, 8:3968 (R:US) 
Mechanical Properties 

Mechanical properties and structure of Y2Os dispersion 
stabilized, rapidly solidified 316 type stainless steel, 8:6582 
(RA:US) 

Microstructure 

Grain boundary microstructure in Path A PCA irradiated to 10 
dpa in HFIR, 8:6576 (RA:US) 

Mechanical properties and structure of Y2Os3 dispersion 
stabilized, rapidly solidified 316 type stainless steel, 8:6582 
(RA:US) 

Microstructures developed in austenitic stainless steels 
irradiated in HFIR at 55°C, 8:6583 (RA:US) 

Some effects of increased helium content on void formation 
and solute segregation in neutron-irradiated type 316 
stainless steel, 8:6579 (RA:US) 

Physical Radiation Effects 

In situ fatigue crack propagation experiment (In-reactor), 
8:5658 (J:NL) 

Irradiation response of rapidly solidified Path A type prime 
candidate alloys, 8:6578 (RA:US) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 8:5664 (J:NL) 

Miniature specimen tensile data for high energy neutron source 
experiments (14 MeV neutrons), 8:5659 (J:NL) 

Swelling of Path A PCA irradiated to dpa in HFIR, 8:6575 
(RA:US) 

Tensile properties of 20% cold-worked titanium-modified type 
316 stainless steel irradiated in HFIR, 8:5665 (J:NL) 

Protective Coatings 

Protective coatings for alloys in contact with molten drawsalt 

(NaNOs-KNOs), 8:4697 (R:US) 
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Screw Dislocations 
Microstructures developed in austenitic stainless steels 
irradiated in HFIR at 55°C, 8:6583 (RA:US) 
Swelling 
Irradiation response of rapidly solidified Path A type prime 
candidate alloys, 8:6578 (RA:US) 
Swelling of Path A PCA irradiated to dpa in HFIR, 8:6575 
(RA:US) 
Tensile Properties 
Tensile properties of 20% cold-worked titanium-modified type 
316 stainless steel irradiated in HFIR, 8:5665 (J:NL) 
Tensile properties of USSR austenitic stainless steel after low- 
temperature High Flux Isotope Reactor irradiation, 8:6585 
(RA:US) 
Tensile properties of ferritic (martensitic) steels after low- 
temperature HFIR irradiation, 8:6597 (RA:US) 
STAINLESS STEEL-329 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
STAINLESS STEEL-347 
Microstructure 
Microstructures developed in austenitic stainless steels 
irradiated in HFIR at 55°C, 8:6583 (RA:US) 
Screw Dislocations 
Microstructures developed in austenitic stainless steels 
irradiated in HFIR at 55°C, 8:6583 (RA:US) 
STAINLESS STEEL-405 
Corrosion 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
STAINLESS STEEL-410 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
STAINLESS STEEL-446 
Corrosion 
Corrosion and degradation of test materials in the IGT 
HYGAS coal-gasification pilot plant, 8:3967 (R:US) 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
Materials Testing 
Corrosion and degradation of test materials in the BI-GAS 
coal-gasification pilot plant, 8:3968 (R:US) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-329 
STAINLESS STEEL-347 
STAINLESS STEEL-405 


STAINLESS STEEL-410 
STAINLESS STEEL-446 


Erosion 
Results of the UTSI MHD generator test series TP40B, Phase 
I, 8:5438 (R:US) 
Materials Testing 
High speed tensile tests on large scale specimens. Stage I: 
model tests and construction of a high speed tensile machine, 
8:5210 (R:DE:GE) 
Spectrally Selective Surfaces 
Characterization and stability tests of selectively absorbing 
oxides on stainless steel, 8:4731 (R:SE) 
Stress Corrosion 
Mechanisms of environmental cracking in systems peculiar to 
the power-generation industry. Final report, 8:5625 (R:US) 
Surface Treatments 
Characterization and stability tests of selectively absorbing 
oxides on stainless steel, 8:4731 (R:SE) 


Specifications 


Tensile Properties 
Tensile properties of USSR austenitic stainless steel after low- 
temperature High Flux Isotope Reactor irradiation, 8:6585 
(RA:US) 


See REFERENCE MAN 
STANDING CROP 
See BIOMASS 
STARCH GUM 
See DEXTRIN 
STARS 
See also BINARY STARS 
N 
/sup 178,179,180/Hf and *®°Ta(n,y) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
STATE GOVERNMENT 
Energy Models 
Development of demand models for energy use in the 
commercial sector at the state level, 8:5274 (R:US) 
Energy Policy 
Low-income energy assistance program: state perspective, 
8:5376 (BA:US) 
Financial Assistance 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Legislation 
Low-income energy assistance program: state perspective, 
8:5376 (BA:US) 
Radioactive Waste Disposal 
Low-level radioactive-waste compacts. Status report as of July 
1982, 8:4299 (R:US) 
STATISTICS 
Data Analysis 
Proceedings of the 1981 integrated data users workshop, 8:6685 
(R:US) 
STEAM 
Chemical Reactions 
Feasibility study of the use of non-equilibrium molecular 
energy distribution in the steam-coal char reaction. Final 
report (Possible use of special laser to excite carbon-carbon 
bond and increase reaction kinetics), 8:3921 (R:US) 
STEAM GENERATORS 
Computerized Simulation 
Homogeneous model of steam generator to simulate 
operational transients and accidents in PWR nuclear power 
plants, 8:5070 (R:BR:In Portuguese) 
Flow Regulators 
Regulation of the water level in the steam generator using 
modal control, 8:5053 (R:FR:In French) 
Heat Transfer 
ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 1. Mathematical and physical 
models and method of solution (PWR), 8:5064 (R:US) 
Tests of types 51A and 51M steam generators at Bugey 4 and 
Tricastin 1 nuclear power plants. Final report, 8:5062 (R:US) 
Thermal-hydraulic analysis of the Westinghouse Model 51 
steam generator. Final report, 8:5061 (R:US) 
Hydraulics 
ATHOS: a computer program for thermal-hydraulic analysis of 
steam generators. Volume 1. Mathematical and physical 
models and method of solution (PWR), 8:5064 (R:US) 
Tests of types 51A and 51M steam generators at Bugey 4 and 
Tricastin 1 nuclear power plants. Final report, 8:5062 (R:US) 
Thermal-hydraulic analysis of the Westinghouse Model 51 
steam generator. Final report, 8:5061 (R:US) 
Leaks 
Safety study for HTR conceptual designs under German siting 
conditions, 8:5205 (R:DE:In German) 
Performance 
Prevention of wear problems in PWR steam generators - an 
annotated bibliography. Final report, 8:5065 (R:US) 
Specifications 
Design of steam generators for process heat plants: 
Requirements, design concepts, status and further 
development, 8:5125 (RA:XA) 





STEAM INJECTION 
Tubes 


Tubes 
Boiling heat transfer in a narrow eccentric annulus. Final 
report (PWR), 8:5058 (R:US) 
STEAM INJECTION 
Environmental Impacts 
Water quality at the LETC TS-1S tar-sand steamflood site. 
Final report, 8:4221 (R:US) 
STEAM SYSTEMS 
Corrosion Products 
Properties of colloidal corrosion products and their effects on 
nuclear plants. Final report (PWR; BWR), 8:5039 (R:US) 
Reliability 
Reliability study: steam generation and distribution system, 
Portsmouth Gaseous Diffusion Plant, 8:4245 (R:US) 
STEAM TURBINES 
Design 
Design and construction features of geothermal steam turbine, 
8:4895 (J:US) 
STEAMBOAT SPRINGS 
Hydrothermal Stage 
Duration of hydrothermal activity at Steamboat Springs, 
Nevada, from ages of spatially associated volcanic rocks, 
8:4769 (R:US) 
Hydrothermal Systems 
Duration of hydrothermal activity at Steamboat Springs, 
Nevada, from ages of spatially associated volcanic rocks, 
8:4769 (R:US) 
STEEL-ASTM-A533-B 
Ductility 
Results of low ductile shelf intermediate vessel test V-8A, 
8:5054 (R:US) 
Fracture Properties 
Results of low ductile shelf intermediate vessel test V-8A, 
8:5054 (R:US) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 


Corrosion 

Laboratory corrosion studies of metals in coal ash, 8:4007 
(RA:US) 

Surface corrosion and stress corrosion cracking of metals in 
The Geysers known geothermal resource area, USA, 8:4935 
(J:US) 

Testing of candidate waste-package backfill and canister 
materials for basalt, 8:4429 (R:US) 

Ductile-Brittle Transitions 

New method for analyzing small-scale fracture-specimen data 

in the transition zone, 8:5615 (R:US) 
Forging 

Designing and testing a high-velocity self-forging fragment 

(Design using PETRA computer code), 8:6026 (R:US) 
Fracture Properties 

New method for analyzing small-scale fracture-specimen data 
in the transition zone, 8:5615 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Topic 3. Reactor steels - fracture properties, effect of neutrons; 
reliability of fuel elements, 8:5143 (RA:CS:In Czech and 
Slovak) 

Hydrogen Embrittlement 

Metallographic studies of hydrogen-embrittled AISI Type 1018 

steel, 8:5621 (R:US) 
Materials Testing 

High speed tensile tests on large scale specimens. Stage I: 
model tests and construction of a high speed tensile machine, 
8:5210 (R:DE:GE) 

Physical Radiation Effects 

Evaluation of irradiation response of reactor pressure vessel 
materials. Final report, 8:5045 (R:US) 

LWR pressure-vessel irradiation surveillance dosimetry. 
Quarterly progress report, October 1981-December 1981, 
8:5049 (R:US) 

Structural mechanics program: progress in 1981, 8:5043 (R:US) 

Swelling of several commercial alloys following high fluence 
neutron irradiation, 8:5670 (J:NL) 
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Topic 3. Reactor steels - fracture properties, effect of neutrons; 
reliability of fuel elements, 8:5143 (RA:CS:In Czech and 
Slovak) 

Tribological properties of ion-implanted 52100 steel, 8:5616 
(R:US) 

Stress Corrosion 

Surface corrosion and stress corrosion cracking of metals in 
The Geysers known geothermal resource area, USA, 8:4935 
(J:US) 

Wear 

Prevention of wear problems in PWR steam generators - an 

annotated bibliography. Final report, 8:5065 (R:US) 
Yield Strength 
Preliminary results of international round robin on ITV-8A, 
8:5033 (R:US) 
STELLARATORS 
See also WENDELSTEIN-7 STELLARATOR 
Equilibrium Plasma 
Use of the stellarator expansion to investigate plasma 
equilibrium in modular stellarators, 8:6550 (R:US) 
Mathematical Models 
Plasma theory, 8:6545 (RA:US) 
Research Programs 

Fusion Energy Division. Annual progress report, period 
ending December 31, 1981, 8:6619 (R:US) 

Tokamak experiments, 8:6621 (RA:US) 

STEM CELLS 
Cell Proliferation 

In vitro proliferation of hematopoietic stem cells in the absence 

of an adherent monolayer (Mice, hamsters), 8:6206 (J:US) 
STIRLING ENGINES 
Computerized Simulation 

Computer program for a four-cylinder-Stirling-engine controls 

simulation (MAINSE computer code), 8:5601 (R:US) 
Control 

Computer program for a four-cylinder-Stirling-engine controls 

simulation (MAINSE computer code), 8:5601 (R:US) 
Design 

Automotive Stirling engine Mod I design-review report, 8:5600 

(R:US) 
Performance 

Automotive Stirling engine Mod I design-review report, 8:5600 

(R:US) 
Safety 

Automotive Stirling engine Mod I design-review report, 8:5600 
(R:US) 

STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 


See also NATURAL GAS 
PETROLEUM 


Design 

Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 

Danish Natural Gas Transmission System. Cavern storage, Ll. 
Torup gas plant. Basic design report (drawings), 8:4201 
(R:DK) 

Operation 

Danish natural gas transmission system. Cavern storage, LI. 

Torup gas plant. Basic design report, 8:4200 (R:DK) 
Salt Caverns ; 
Danish natural gas transmission system. Cavern storage, LI. 
Torup gas plant. Basic design report, 8:4200 (R:DK) 
STORAGE RINGS 
See also VEPP-2 
VEPP-3 
VEPP-4 
Antiproton Beams 

Proton-antiproton colliding beams in the program of the 

accelerating-storage complex, 8:5956 (RA:SU:In Russian) 
Beam Bending Magnets 

Introduction to the magnet and vacuum systems of an electron 

storage ring, 8:5954 (R:US) 
Beam Dynamics 

Stabilization of compensated proton beam instability by plasma 

production on acceleration path, 8:5909 (RA:SU:In Russian) 
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Storage ring-beam stretcher for the LUEh-2000 electron linac, 
8:5899 (RA:SU:In Russian) 

Study on intense beam transverse oscillations in a storage ring, 
8:5904 (RA:SU:In Russian) 

Beam Focusing Magnets 

Introduction to the magnet and vacuum systems of an electron 

storage ring, 8:5954 (R:US) 
Oscillations 


Study on intense beam transverse oscillations in a storage ring, 
8:5904 (RA:SU:In Russian) 
Electron Beams 
Project of the 450 MeV electron storage ring-specialized 
synchrotron radiation source, 8:5955 (RA:SU:In Russian) 
Proton Beams 
Stabilization of compensated proton beam instability by plasma 
production on acceleration path, 8:5909 (RA:SU:In Russian) 
Radiation Sources 
Project of the 450 MeV electron storage ring-specialized 
synchrotron radiation source, 8:5955 (RA:SU:In Russian) 
Vacuum Systems 
Introduction to the magnet and vacuum systems of an electron 
storage ring, 8:5954 (R:US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STORAGE (WASTES) 
See WASTE STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Safety 
Safety considerations in wood burning, 8:5461 (RA:US) 
Thermal Insulation 
Resolving the controvery over Table 5B, 8:4617 (RA:US) 
STREAK PHOTOGRAPHY 
Operation and maintenance manual for LEA76-1334 compact 
streak camera, 8:6541 (R:US) 
STREAMS 
See also RIVERS 
Geochemical Surveys 
Analysis of stream sediment reconnaissance data for mineral 
resources from the Montrose NTMS Quadrangle, Colorado, 
8:4238 (R:US) 
Geochemistry 
Revised stream sediment geochemistry at selected precious 
metal deposits in British Columbia, 8:6296 (BA:US) 
STRING MODELS 
Conservation Laws 
Nonlocal conservation laws for strings, 8:6404 (J:US) 
STRONTIUM 
Absorption Spectroscopy 
Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 
Leaching 
Examination of the MCC-1 leach test method. Part 1: round 
robin results, 8:4402 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
FUETAP concrete: an alternative radioactive waste host, 
8:4357 (RA:DE) 
Hydroxylated ceramic waste forms and the absurdity of leach 
tests, 8:4355 (RA:DE) 
Leach behavior and mechanical-integrity studies of irradiated 
Epicor-II waste products, 8:4294 (R:US) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
STRONTIUM 85 
Leaching 


Measurement of leaching from simulated nuclear-waste glass 
using radiotracers, 8:4289 (R:US) 


STRONTIUM 90 


Formation of freshwater Fe-Mn coatings on gravel and the 
behavior of Co, Sr, and '*7Cs in a small watershed, 
8:6137 (J:GB) 

Immobilization of reprocessing waste by means of titanate ion 
exchangers, 8:4349 (RA:DE) 

Radiation Monitoring 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

Radioactive Waste Disposal 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Radioecological Concentration 
Analysis of radionuclide concentrations and movement patterns 
of Hanford-site mule deer, 8:6097 (R:US) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE 
Radiolysis 

Interpretation of the reaction behaviour of dimer radical 
cations observed in the pulse radiolysis of styrene solutions, 
8:5778 (RA:DD) 

SUBBITUMINOUS COAL 
Calorific Value 

Characteristics of low-rank coals important in their utilization, 

8:3980 (R:US) 
Chemical Composition 

Characteristics of low-rank coals important in their utilization, 
8:3980 (R:US) 

Pollutants from coal-conversion processes. Fourth progress 
report, June 1-August 31, 1982, 8:3946 (R:US) 

SUGAR CANE 
Availability 

Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 

Cost 

Report on the engineering and economics of an 
ethanol/gasohol joint-venture project with Caldwell Sugars 
Co-op, Inc. at Thibodaux, Louisiana, 8:4637 (R:US) 

SULFATES 
Absorption Spectroscopy 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Atmospheric Chemistry 
Organics, soot, and ambient sulfate, 8:6035 (R:US) 
Corrosive Effects 

Use of fly ash in combating sulfate attack in concrete, 8:4009 

(RA:US) 
Reduction 

Electron flow via sulfate reduction and methanogenesis in the 

anaerobic hypolimnion of Lake Mendato, 8:6109 (J:US) 
SULFOX PROCESS 

Catalytic removal of hydrogen sulfide from geothermal fluids, 

8:4873 (J:US) 
SULFUR 
Contraction 

Molecular models of giant photocontractive evaporated 

chalcogenide films, 8:5709 (J:US) 
Ecological Concentration 

Time-series analysis for identification of particle-emission 

sources, 8:6046 (R:US) 
X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 
SULFUR DIOXIDE 
Air Pollution Control 

Utilization of Battelle-treated coal in gasification and 
combustion processes to control sulfur emissions. Final 
report, 8:4068 (R:US) 

Atmospheric Chemistry 
Organics, soot, and ambient sulfate, 8:6035 (R:US) 





SULFUR FLUORIDES 
Atom-Molecule 


Atom-Molecule Collisions 
Rates of collision-induced electronic relaxation of single 
rotational levels of SO2 (A 1A2): Quenching mechanism by 
collision complex formation, 8:6342 (J:US) 
Biological Effects 
Coal-fired power plant effects on vegetation: TVA experience, 
8:5020 (R:US) 
Combined effect of sulfur dioxide and nitrogen dioxide gases 
on the growth and productivity of soybeans, 8:6249 (RA:US) 
Evidence for extreme resistance of field corn to intermittent 
sulfur dioxide stress, 8:6251 (RA:US) 
Histological study of leaves of soybeans and corn exposed to 
gaseous pollutants, 8:6248 (RA:US) 
Biological Indicators 
Development of a community index of minimum fluctuation 
for early detection of sulfur dioxide perturbation. Final 
report, July 1, 1977-November 30, 1982, 8:6045 (R:US) 
Chemical Radiation Effects 
Improved model of the radiation-induced SO2-oxidation in 
argon, 8:5782 (RA:DD) 
Radiation-electric-field combination principle for SO2-oxidation 
in Ar-mixtures, 8:5783 (RA:DD) 
Correlations 
Acid rain: utility industry research, 8:6063 (BA:US) 
Environmental Impacts 
Development of a community index of minimum fluctuation 
for early detection of sulfur dioxide perturbation. Final 
report, July 1, 1977-November 30, 1982, 8:6045 (R:US) 
Environmental Transport 
Improvement of the mathematical model of sulfur dioxide 
dispersion in the larger Stockholm area, 8:6053 (R:SE:In 
Swedish) 
Excited States 
Studies of isotopic effects in the excited electronic states of 
molecular systems, 8:6337 (R:US) 
Molecule-Molecule Collisions 
Rates of collision-induced electronic relaxation of single 
rotational levels of SO2 (A Az): Quenching mechanism by 
collision complex formation, 8:6342 (J:US) 
Monitoring 
Air-quality permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline air quality 
monitoring), 8:4099 (R:US) 
Eastern regional air-quality measurements. Volume 1. Final 
report, 8:6048 (R:US) 
Oxidation 
Improved model of the radiation-induced SO2-oxidation in 
argon, 8:5782 (RA:DD) 
Radiation-electric-field combination principle for SO2-oxidation 
in Ar-mixtures, 8:5783 (RA:DD) 
Zinc-sulfate thermoelectrochemical hydrogen cycle, 8:4543 
(R:US) 
Pollution Regulations 
Acid rain: utility industry research, 8:6063 (BA:US) 
Radiationless Decay 
Rates of collision-induced electronic relaxation of single 
rotational levels of SO2 (A 'As): Quenching mechanism by 
collision complex formation, 8:6342 (J:US) 
Removal 
Laboratory measurements on SO2-removal and NO-reduction 
by NHs-addition under conditions of the BF-flue gas 
desulphurization process, 8:3995 (R:DE:In German) 
S 
Combined effect of sulfur dioxide and nitrogen dioxide gases 
on the growth and productivity of soybeans, 8:6249 (RA:US) 
Transfrontier Pollution 
Recent investigations into the interregional transport of air 
pollutants, 8:6055 (RA:DE) 


SULFUR FLUORIDES 


Atom-Molecule Collisions 
Multiproperty empirical anisotropic intermolecular potentials 
for ArSFe and KrSF, , 8:6345 (J:US) 
Breakdown — 
Gases superior to SF¢ for insulation and interruption. Final 
report, 8:5027 (R:US) 
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Chemical Properties 

Gases superior to SF¢ for insulation and interruption. Final 

report, 8:5027 (R:US) 
Dissociation 

Research directed at developing a classical theory to describe 
isotope separation of polyatomic molecules illuminated by 
intense infrared radiation. Final report, May 7-September 30, 
1979, extension December 31, 1979, 8:5739 (R:US) 

Physical Properties 

Gases superior to SF¢ for insulation and interruption. Final 

report, 8:5027 (R:US) 
Tracer Techniques 
Elevated source SFe-tracer dispersion experiments in the 
Copenhagen area, 8:6058 (R:DK) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Nuclear Fuels 

Fabrication of Rapsodie, Phenix and Super-Phenix fuel 

assemblies: constants and changes, 8:4247 (R:FR:In French) 
Spent Fuels 

Calculation on the activity inventory of spent fuels of the 
SNR-300, Super Phenix and PWR Biblis, 8:5072 (RA:DE:In 
German) 

SUPERCONDUCTING COLLOID DETECTORS 

New solid state effects for neutron detection and their possible 

uses in dosimetry. Part 1, 8:6496 (R:DD:GE) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
Superconducting Magnets 

Superconductive energy storage. Final report, January 1, 1976 

- September 30, 1981, 8:5254 (R:US) 
SUPERCONDUCTING MAGNETS 
Cooling 

Problems of cooling accelerating-storage complex 
superconducting magnets in conditions of radiation heating, 
8:5961 (RA:SU:In Russian) 

Critical Current 

Measuring the critical current in superconducting samples 
made of NT-50 under pulse irradiation by high-energy 
particles, 8:5896 (RA:SU:In Russian) 

Cryogenics 

Cryogenic system of an accelerating-storage complex, 8:5926 

(RA:SU:In Russian) 
Cryostats 

Facility with the 8,4 T magnet for investigations at helium 
temperatures on the accelerator beams, 8:5925 (RA:SU:In 
Russian) 

Design 

Superconductive energy storage. Final report, January 1, 1976 
- September 30, 1981, 8:5254 (R:US) 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

Electrical Insulators 

Singularities of performance of electric insulators of 
superconducting magnets of accelerators and high-energy 
physics facilities, 8:5805 (RA:SU:In Russian) 

Energy Losses 

Radiation heating of superconducting magnets of the 

accelerating-storage complex, 8:5962 (RA:SU:In Russian) 
Fabrication 

Fabrication experience and performance tests of the Coal-Fired 

Flow Facility superconducting dipole magnet, 8:5440 (J:GB) 
Failures 

Protection system proposed for the FED superconducting 

coils, 8:6569 (R:US) 
Functional Models 

Investigation of a superconducting dipole in conditions of large 

heat releases, 8:5930 (R:SU:In Russian) 
Magnetic Fields 

Calculation of two-dimensional magnetc fields in 
superconducting dipoles and qudrupoles by the method of 
reflected currents, 8:5921 (RA:SU:In Russian) 
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Formation of magnetic fields of high homogeneity in the 
“frame” type superconducting magnets, 8:5920 (RA:SU:In 
Russian) 

Study on 1 m models of superconducting magnets with the 
field of 5 T, 8:5806 (RA:SU:In Russian) 

Meetings 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

Performance Testing 

Fabrication experience and performance tests of the Coal-Fired 

Flow Facility superconducting dipole magnet, 8:5440 (J:GB) 
Radiation Heating 

Radiation heating of superconducting magnets of the 

accelerating-storage complex, 8:5962 (RA:SU:In Russian) 
Safety 

Protection system proposed for the FED superconducting 

coils, 8:6569 (R:US) 
Tensile Properties 

Calculation of mechanical stresses and deformations in 
superconducting magnets of the accelerating-storage 
complex, 8:5960 (RA:SU:In Russian) 

Test Facilities 
Large scale superfluid practice, 8:5816 (R:US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 
Bench-Scale Experiments 

Facile reaction/extraction of coal with supercritical fluids. 
Quarterly technical progress report, 1 August-30 September 
1982, 8:3954 (R:US) 

Organic Solvents 

Solvent and chemical-reaction effects in supercritical extraction 
of coal. Fourth quarterly technical progress report, 1 June- 
31 August 1982, 8:3951 (R:US) 

SUPEROXIDE RADICALS 
Chemical Reactions 

Micelle-enhanced disproportionation of the superoxide anion, 

8:5734 (R:US) 
SUPPLY DISRUPTION 
Simulation 

Government behavior in an oil crisis: an analysis of the Rand 

energy-emergency simulation, 8:4155 (R:US) 
SUPPORTS 
Corrosion 

Automated-process gas-chromatograph system for use in 
accelerated corrosion testing of HTGR core-support posts, 
8:5078 (R:US) 

SURFACE AIR 
See also EARTH ATMOSPHERE 
Radioactivity 

Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 

SURFACE COATING 
Standards 

Metal-coil surface-coating industry: background information 

for promulgated standards, 8:6169 (R:US) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Capitalized Cost 
Development of surface mine cost estimating equations, 8:4091 


Eighty-seventh Northwest Mining Association meeting, 8:4020 
(B:US) 

Implementing a surface mine reclamation plan: an industry 
perspective (Northern Great Plains), 8:4021 (BA:US) 

Postmining land use: a bibliography of existing experience and 
potential alternative uses for reclaiming surface coal mining 
operations, 8:4044 (R:US) 

Reclamation of mined land: a research perspective, 8:4022 
(BA:US) 

Sewage sludge as an aid in reclaiming WIDCO mined lands, 
8:4023 (BA:US) 


SUSPENSIONS 
Chemical Composition 


Mining Equipment 
Power shovel data accumulator and display. Third topical 
report, 8:4059 (R:US) 
Operating Cost 
Development of surface mine cost estimating equations, 8:4091 


Horizontal film balance having wide range and high sensitivity 
(Patent), 8:6021 (P:US) 
SURFACE TREATMENTS 
Meetings 
Surface treatments for protection, 8:5676 (B:-GB) 
SURFACE WATERS 


See also LAKES 
RIVERS 
STREAMS 
WATER RESERVOIRS 


Electric Conductivity 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 
Hydrology 
Surface water hydrology experience at existing low-level 
radioactive waste disposal sites as a basis for selecting future 
sites, 8:4384 (RA:US) 
PH Value 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 
Radionuclide Migration 
Observations on the behavior of americium in natural waters, 
8:6134 (RA:US) 
Temperature Measurement 
Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 
Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Fluorescence 
Fluorescent scattering by molecules embedded in small 
particles, 8:6338 (R:US) 
Raman Effect 
Fluorescent scattering by molecules embedded in small 
particles, 8:6338 (R:US) 
SURFACTANTS 
Field demonstration of steam drive with ancillary materials, 
8:4125 (J:US) 
SURVEY MONITORS 
Response Functions 
Beta-energy response of the Eberline RO-7 survey instrument, 
8:6003 (R:US) 
SUSPENSIONS 
See also SLURRIES 


Distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern 





Chemical Composition 


Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters, 8:6295 (BA:US) 
Environmental Transport 
Method to calculate diffusion, aggregation and sedimentation 
of solids suspended in natural flowing bodies of water, 
8:6126 (R:DE:In German) 


Distribution and elemental composition of suspended 
particulate matter in Norton Sound and the northeastern 
Bering Sea shelf: implications for Mn and Zn recycling in 
coastal waters, 8:6295 (BA:US) 

SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Acid Rain 

Susceptibility to acidification of ground water in different parts 

of Sweden, 8:4041 (R:SE:In Swedish) 
District Heating 

District heat in Sweden - yesterday, today, tomorrow, 8:5325 

(RA:DE:In German) 
Energy Policy 

Sweden beyond oil: nuclear commitments and solar options, 

8:5306 (BA:US) 
Environmental Policy 

Sweden beyond oil: nuclear commitments and solar options, 

8:5306 (BA:US) 
Nuclear Power Plants 

Nuclear power waste: types, amounts, characteristics, special 

treatment, risk assessment, 8:4317 (RA:DK) 
Radioactive Waste Disposal 

Transport to a central facility for the final storage of reactor 

waste, 8:4275 (RA:DK) 
Radioactive Waste Management 

Nuclear power waste: types, amounts, characteristics, special 

treatment, risk assessment, 8:4317 (RA:DK) 
Radioactive Waste Processing 

Radwaste systems of the nineties, 8:4313 (RA:DK) 

Solidification of radioactive waste forms and waste 
containment by the H I P O W process, 8:4333 (RA:DE) 

Radioactive Wastes 

Radioactive waste from society's point of view, 8:4324 

(RA:DK) 
SWITCHES 

Application of intense relativistic electron beams to the 
switching of high currents in high power electrical 
networks, 8:5868 (J:US) 

SWITZERLAND 
District Heating 

Development of supply with district heat in Switzerland, 
8:5327 (RA:DE:In German) 

District heat within the scope of the overall energy conception 
in Switzerland, 8:5323 (RA:DE:In German) 

Potential of district heat in Switzerland, 8:5328 (RA:DE:In 
German) 

Supply with district heat and regional energy planning as in 
the example of the lower Aare- and Limmat valley, 8:5329 
(RA:DE:In German) 

Feasibility Studies 

Supply with district heat and regional energy planning as in 
the example of the lower Aare- and Limmat valley, 8:5329 
(RA:DE:In German) 

Geothermal Exploration 

Low enthalpy geothermal energy exploration and development 

in Switzerland, 8:4826 (J:US) 
Radioactive Waste Disposal 

Ways out of the waste management trap (In German), 8:4495 

(B:CH:GE) 
Thermal Springs 
Low enthalpy geothermal energy exploration and development 
in Switzerland, 8:4826 (J:US) 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION 
Radiation Sources 

Project of the 450 MeV electron storage ring-specialized 

synchrotron radiation source, 8:5955 (RA:SU:In Russian) 
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Reviews 
General review of synchrotron radiation, its uses and special 
technologies, 8:5950 (J:GB) 
SYNCHROTRONS 


See also EREVAN SYNCHROTRON 
FERMILAB ACCELERATOR 
NSLS 
SATURNE 
SERPUKHOV SYNCHROTRON 


Accelerator Facilities 
Circular free-electron laser (Patent), 8:5839 (P:US) 


TPI synchrotron electromagnet power supply system, 8:5894 
(RA:SU:In Russian) 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Properties of SYNROC C nuclear-waste form: a state-of-the- 
art review, 8:4456 (R:US) 
Sodium titanate in solidification of radioactive wastes, 8:4348 
(RA:DE) 
SYNROC: leaching performance and process technology, 
8:4351 (RA:DE) 
SYNROC production using a fluid bed calciner, 8:4457 (R:US) 
SYNROC through melting: thermal analysis, 
thermogravimetry and crystal chemical characterization of 
phases (Federal Republic of Germany), 8:4361 (RA:DE) 
Evaluation 
Immobilization of sodium and phosphorus-bearing PW-7a 
waste in SYNROC. Progress report (SYNROC C), 8:4454 
(R:US) 
SYNTHESIS 
See also PHOTOSYNTHESIS 
Environmental Impacts 
Methanol production from eucalyptus wood chips. Attachment 
V. The Florida eucalyptus energy farm: environmental 
impacts, 8:4633 (R:US) 
SYNTHESIS GAS 
Chemical Composition 
Type II preliminary pilot-plant evaluation of a coal- 
liquefaction residue - water slurry using vaccum-tower 
bottoms from the H-Coal liquefaction process, 8:3918 (R:US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 


liographies 
Gasohol and biomass fuels, 1978-1981. Quick bibliography 
series, 8:4645 (R:US) 
Chemical Analysis 
Trace-chemical characterization of pollutants occurring in the 
production of landfill gas from the shoreline regional park 
sanitary landfill, Mountain View, California, 8:4551 (R:US) 
Cost Benefit Analysis 
Starting with synfuels: benefits, costs, program-design 
assessments (Book), 8:5393 (B:US) 
Energy Substitution Equivalent 
Energy technology systems analysis project of the 
International Energy Agency (1980-2020), 8:4133 (RA:US) 
Evaporation 
Chemical effects in vaporizing synthetic fuels. Fourth quarterly 
report, 1 May 1982 to 31 July 1982, 8:3983 (R:US) 
Fo 
Energy technology systems analysis project of the 
International Energy Agency (1980-2020), 8:4133 (RA:US) 
Fractionation 
Identification of sulfur heterocycles in coal liquids and shale 
oils. Technical progress report, 1 August 1979-31 October 
1982 (203 references), 8:3937 (R:US) 
Mutagen Screening 
Identification of sulfur heterocycles in coal liquids and shale 
oils. Technical progress report, 1 August 1979-31 October 
1982 (203 references), 8:3937 (R:US) 
Pricing Regulations 
Some regulatory aspects of synthetic gas development projects, 
8:4094 (BA:US) 
Program Management 
Starting with synfuels: benefits, costs, program-design 
assessments (Book), 8:5393 (B:US) 
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Chemical effects in vaporizing synthetic fuels. Fourth quarterly 
report, 1 May 1982 to 31 July 1982, 8:3983 (R:US) 
SYNTHETIC FUELS INDUSTRY 
Financial Incentives 
Government incentives necessary for the rapid development of 
synfuels, 8:5392 (BA:US) 
Technology Assessment 
Current status of synthetics in the US energy situation, 8:5426 


Composition 

Immobilization of sodium and phosphorus-bearing PW-7a 
waste in SYNROC. Progress report (SYNROC C), 8:4454 
(R:US) 

Properties of SYNROC C nuclear-waste form: a state-of-the- 
art review, 8:4456 (R:US) 

Fabrication 

Properties of SYNROC C nuclear-waste form: a state-of-the- 

art review, 8:4456 (R:US) 


Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
Leach testing of waste forms: interrelationship of ISO and 
MCC type tests, 8:4401 (RA:US) 
SYNROC: leaching performance and process technology, 
8:4351 (RA:DE) 
Phase Studies 
SYNROC through melting: thermal analysis, 
thermogravimetry and crystal chemical characterization of 
phases (Federal Republic of Germany), 8:4361 (RA:DE) 
Physical Properties 
Properties of SYNROC C nuclear-waste form: a state-of-the- 
art review, 8:4456 (R:US) 
Radiation Effects 
Properties of SYNROC C nuclear-waste form: a state-of-the- 
art review, 8:4456 (R:US) 
Solubility 
Aluminosilicate saturation as a solubility control in leaching of 
nuclear waste-form materials, 8:4396 (RA:US) 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
Simulation 
Super Mann-Whitney simulation of system reliability, 8:5800 
(R:US) 


Exploratory considerations of scale effects on the potential 
performance of wood-energy conversion systems, 8:4625 
(R:US) 


Geothermal Fluids 
Thermal fluid enthalpy estimated from gas content in flashing 
steam, 8:4836 (J:US) 
Gradients 
Model approach for the geothermal fields in the slate terrain of 
Taiwan, 8:4824 (J:US) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
Beam Optics 
Ion beam optics of the Harwell Tandem accelerator, 8:5891 
(R:GB) 
Electric Fields 
Electrostatic field distributions in the Harwell Tandem 
accelerator, 8:5890 (R:GB) 


Triangle Universities Nuclear Laboratory. Annual report, | 
September 1981-1 October 1982, 8:6414 (R:US) 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 


TANKS 
Corrosion 
Long-Term High-Level Defense-Waste technology. Progress 
report, April-June 1982, 8:4438 (R:US) 
Performance Testing 
Status of tank-assessment studies for continued in-tank storage 
of Hanford Defense waste, 8:4436 (R:US) 
TANTALUM 
Electric Conductivity 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
Ion Implantation 
High-temperature oxidation of ion-implanted tantalum (At 500 
and 1000°C), 8:5639 (R:US) 
Oxidation 
High-temperature oxidation of ion-implanted tantalum (At 500 
and 1000°C), 8:5639 (R:US) 
Seebeck Effect 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
Thermal Conductivity 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
TANTALUM 180 TARGET 
Neutron Reactions 
/sup 178,179,180/Hf and *°Ta(n,y) cross sections and their 
contribution to stellar nucleosynthesis, 8:6465 (J:US) 
TANTALUM 181 TARGET 
Pion Minus Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1981-August 31, 1982, 8:6463 (R:US) 
TANTALUM BASE ALLOYS 
Electric Conductivity 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
Seebeck Effect 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
Thermal Conductivity 
Phonon and electron components of the thermal conductivity 
of tantalum at intermediate temperatures, 8:5647 (J:US) 
TANTALUM HYDRIDES 
Electronic Structure 
Electronic-structure studies of metal-hydrogen systems using 
photoelectron spectroscopy (PES) radiation. Final report, 1 
March 1980-31 August 1982, 8:5678 (R:US) 
TANTALUM SELENIDES 
Crystal-Phase Transformations 
Recent progress in commensurate-incommensurate phase 
transformations (Hgs-5 AsF.; 2H polytype of TaSe2), 8:5690 
(R:US) 
TANZANIA 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Electrostatic Analyzers 
Electrostatic mirror for heavy recoil ions, 8:5931 (R:DE:In 
German) 
TAX LAWS 
Economic Impact 
Study of the Economic Recovery Act of 1981 and automotive 
research and development. Final report, 8:5370 (R:US) 
TECHNETIUM 
Centrifugation 
Influence of the reprocessing flow sheet on the HLW 
solidification technology, 8:4340 (RA:DE) 
TECHNETIUM 99 
Environmental Transport 
Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 





TECHNETIUM OXIDES 
Chemical Radiation Effects 


TECHNETIUM OXIDES 
Chemical Radiation Effects 
Radiolytic oxidation of technetium dioxide, 8:4479 (RA:US) 
Oxidation 
Radiolytic oxidation of technetium dioxide, 8:4479 (RA:US) 
TELESCOPE COUNTERS 
Performance 
Plastic ball spectrometer - an electronic 4 detector with 
particle identification, 8:5984 (R:DE) 
TELESCOPES 
See also RADIO TELESCOPES 


Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 


Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
Optical Systems 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
ion 
Throughput of diffraction-limited field optics systems for 
infrared and millimetric telscopes, 8:6020 (J:US) 
TELLURIUM ALLOYS 
Contraction 
Molecular models of giant photocontractive evaporated 
chalcogenide films, 8:5709 (J:US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE SURVEYS 
Ground-temperature measurements, 8:4798 (R:US) 
Measuring Methods 
Part I, Pallmann technique, 8:4799 (RA:US) 
TENNESSEE 
See also OAK RIDGE 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Chattanooga Formation 
Chattanooga shale to synthetic fuel: feasibility study. Phase II, 
final report, 8:4212 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Dams 
Resource assessment of small-scale hydropower in Tennessee, 
8:4569 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Oil Shale Deposits 
Converting Chattanooga oil shale to synthetic liquid fuel, 
8:4203 (R:US) 
Radioactive Waste Management 
Tennessee State Briefing Book for low-level radioactive-waste 
management, 8:4297 (R:US) 
Small-Scale Hydroelectric Power Plants 
Resource assessment of small-scale hydropower in Tennessee, 
8:4569 (R:US) 
TENNESSEE VALLEY REGION 
Acid Rain 
Review of water quality data in acid-sensitive watersheds 
within the Tennessee Valley, 8:6127 (R:US) 
Geothermal Resources 
Analysis of bottom-hole temperature data from oil and gas 
wells of the Tennessee Valley region, 8:4820 (J:US) 
TENSION (SURFACE) 
See SURFACE TENSION 
TERATOGENESIS 
Statistics 
Statistical analysis of litter experiments in teratology, 8:6263 
(R:US) 
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TERBIUM ALLOYS 
Magnetic Properties 
Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 
Neutron Diffraction 
Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 
TERBIUM BORIDES 
Neutron Diffraction 
Fine structure analysis with thermal neutrons. X. 1980 annual 
report of the Mineralogy Institute, Bonn University, 8:6494 
(R:DE:GE) 
TERRESTRIAL ECOSYSTEMS 
Carbon Cycle 
Response of unmanaged ecosystems. Volume II. Part 12 of 
environmental and societal consequences of a possible CO2- 
induced climate change, 8:6044 (R:US) 
Contamination 
Environmental and radiological safety studies: interaction of 
238 PuO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 
Mineral Cycling 
Mineral cycling in soil and litter arthropod food chains. 
Progress report, November 1, 1981-January 31, 1983, 8:6084 
(R:US) 
TEST FACILITIES 
Construction and performance tests of a secondary hydrogen 
gas cooling system, 8:5126 (RA:XA) 
Hydrogen burn survival experiments: FITS Series One 
(PWR;BWR), 8:5223 (R:US) 
Oak Ridge beam-analysis system, 8:6632 (R:US) 
PWR FLECHT SEASET 21-rod-bundle flow-blockage task: 
data and analysis report. NRC/EPRI/Westinghouse report 
No. 11, main report and appendices A-J, 8:5217 (R:US) 
Results of the Semiscale Mod-2A natural-circulation 
experiments (PWR), 8:5216 (R:US) 
Semiscale program review: contributions to nuclear-power- 
production safety (PWR), 8:5190 (R:US) 
Design 
Detailed design of construction of the solar pilot test facilities. 
Final report, 8:4713 (R:XE) 
Flowmeters 
True Mass Flow Meter 50: a direct-reading high-precision 
mass flow meter for transient two-phase flow up to m = 50 
kg/s, 8:5206 (R:DE:GE) 
Holography 
Some applications of holography at the Idaho National 
Engineering Laboratory (PWR;BWR), 8:5191 (R:US) 
Planning 
Plans and resources required for a computer numerically 
controlled machine tool tester, 8:5823 (R:US) 
Specifications 
Detailed design of construction of the solar pilot test facilities. 
Final report, 8:4713 (R:XE) 
Development of a water tunnel for studies of turbulent shear 
flows, 8:5848 (R:SE) 
Facility description. THTF Mod 3 ORNL PWR BDHT 
separate-effects program, 8:5219 (R:US) 
Thermocouples 
Development of techniques for fabrication of film probe sensor 
assembly (PWR; BWR), 8:5227 (R:US) 
TEST REACTORS 
See also FFTF REACTOR 
LOFT REACTOR 
RAPSODIE REACTOR 
Neutron Transport Theory 
Transport and reactor theory. Progress report, April 1-June 30, 
1982, 8:6539 (R:US) 
TETRAHYDROFURAN 
Specific Heat 
Calorimetric studies of clathrate hydrates, 8:4196 (RA:US) 
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TEXACO GASIFICATION PROCESS 
Performance Ti 
Illinois No. 6 coal tests on Ruhrkohle/Ruhrchemie’s 165-TPD 
Texaco gasifier. Final report, 8:3963 (R:DE) 
Pilot Plants 
Gasification of residual materials from coal liquefaction: Type 
II preliminary pilot-plant evaluation of molten H-Coal 
liquefaction residue, 8:3919 (R:US) 
Type II preliminary pilot-plant evaluation of a coal- 
liquefaction residue - water slurry using vaccum-tower 
bottoms from the H-Coal liquefaction process, 8:3918 (R:US) 


State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Aquatic Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Geopressured Systems 
Geopressured geothermal resource in Texas and Louisiana: 
geological constraints, 8:4787 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Terrestrial Ecosystems 
Gulf coast ecological inventory: user’s guide and information 
base, 8:4160 (R:US) 


Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
THALASSEMIA 
Biological Models 
Mouse models of human thalassemia, 8:6185 (R:US) 
THALLIUM ISOTOPES 
Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
Energy Levels 
Weak-coupling calculations in the 7°*Pb core region, 8:6470 
(R:US) 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 8:6464 (R:US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Computerized Simulation 
AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 
Life-Cycle Cost 
AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 
ition 


AQUASTOR: a computer model for cost analysis of aquifer 
thermal energy storage coupled with district heating or 
cooling systems, 8:5263 (R:US) 

Reviews 

Study on thermal energy storage systems for the temperature 

range from 200°C to 500°C, 8:5261 (R:DE:In German) 
Sensible Heat Storage 

Evaluation of thermal-energy-storage media for advanced 

compressed-air energy-storage systems, 8:5264 (R:US) 
THERMAL INSULATION 
Calculation Methods 

Economical and most efficient thermal insulation in buildings, 

8:5458 (R:DE:In German) 
Impact Tests 

The impact resistance of external thermal insulation systems, 

8:5490 (R:US) 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 


GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
District Heating 
Basic terms and connections of district heat engineering, 8:5324 
(RA:DE:In German) 
Environmental Impacts 
Influence of thermal power plants on weather and climate, 
8:6074 (RA:DE:In German) 


Failures and operational troubles at power plants fired with 
milled peat, 8:5013 (B:FI:In Finnish) 


Failures and operational troubles at power plants fired with 
milled peat, 8:5013 (B:FI-:In Finnish) 
Thermal Energy Storage Equipment 
Study on thermal energy storage systems for the 
range from 200°C to 500°C, 8:5261 (R:DE-:In German) 
Thermal Pollution 
Influence of thermal power plants on weather and climate, 
8:6074 (RA:DE:In German) 
Waste Heat Utilization 
Economic analysis of the potential for using heat from thermal 
power stations in New Zealand, 8:5531 (R:NZ) 
THERMAL REACTORS 
See also BIG ROCK POINT REACTOR 
CONNECTICUT YANKEE REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-2 REACTOR 
GINNA-1 REACTOR 
HDR REACTOR 
HTR REACTOR 
KNK-2 REACTOR 
LACBWR REACTOR 
MAINE YANKEE REACTOR 
OYSTER CREEK-1 REACTOR 
PALISADES-1 REACTOR 
PALO VERDE-I REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WNP-4 REACTOR 
WNP-5 REACTOR 
WWER TYPE REACTORS 
Group Constants 
Effective technique for thermal constants calculation for 
uranium-water lattices, 8:5133 (RA:SU:In Russian) 
Reactor Kinetics 
Effective technique for thermal constants calculation for 
uranium-water lattices, 8:5133 (RA:SU:In Russian) 
THERMAL SPRINGS 
See also HOT SPRINGS 
Water Chemistry 
Hydrogeochemical inventory and analysis of thermal springs in 
the Black Canyon-Hoover Dam area, Nevada and Arizona, 
8:4778 (J:US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL SURVEYS 
See TEMPERATURE SURVEYS 
THERMAL WATERS 
Chemical Composition 
Chemical study on deep hot water of the Nigorikawa 
geothermal field, 8:4827 (J:US) 
Measured enthalpy combined with chemical concentration data 
to diagnose reservoir behaviour, 8:4965 (RA:US) 
Waters of Hot Springs National Park, Arkansas: their nature 
and origin, 8:4770 (R:US) 
Enthalpy 
Measured enthalpy combined with chemical concentration data 
to diagnose reservoir behaviour, 8:4965 (RA:US) 


Application of a magnesium correction to the sodium- 
potassium-calcium geothermometer for selected thermal 
waters in southeastern Idaho, 8:4966 (J:US) 


Waters of Hot Springs National Park, Arkansas: their nature 
and origin, 8:4770 (R:US) 





THERMIONIC TUBES 
Fabrication 


THERMIONIC TUBES 
Fabrication 
dc-plasma-sprayed electronic-tube device (Patent), 8:5869 
(P:US) 
THERMOCHEMICAL HEAT STORAGE 
Feasibility Studies 
Chemical heat storage. Theory and practice, 8:5262 (R:DK:In 
Danish) 
THERMOCOUPLES 
Brazed Joints 
Development of techniques for fabrication of film probe sensor 
assembly (PWR; BWR), 8:5227 (R:US) 
Fabrication 
Development of techniques for fabrication of film probe sensor 
assembly (PWR; BWR), 8:5227 (R:US) 
Physical Radiation Effects 
Effects of fusion neutrons on thermocouples, 8:5672 (J:NL) 
THERMOELECTRIC GENERATORS 
Radioisotope Heat Sources 
Environmental and radiological safety studies: interaction of 
238PyO, heat sources with terrestrial and aquatic 
environments. Progress report, April 1- June 30, 1982, 8:4541 
(R:US) 
THERMOLUMINESCENT DOSEMETERS 
Calibration 
REM response of the Idaho National Engineering Laboratory 
personnel dosimeter to photons, 8:6012 (J:GB) 
Neutron Dosimetry 
Uniform TL dosimeter for direct indication of biological dose 
in mixed neutron-gamma fields, 8:5998 (R:DD:GE) 
Performance 
Some TL characteristics of CaSO,(Dy): NaCl pellets, 8:5989 
(R:BR) 
Performance Testing 
Response of a multi-element dosimeter to calibrated beta 
sources with E/sub max/ from 0.23 to 3.5 MeV, 8:6000 
(R:US) 
THERMOLUMINESCENT DOSIMETRY 
Statistical Data 
Occupational radiation exposure in Austria in 1980, 8:5999 
(R:AT:In German) 
THERMOMETERS 
See also GEOTHERMOMETERS 
Performance 
Surface heat transfer in a stirred boiling-water bath, 8:5846 
(R:US) 
THERMONUCLEAR DEVICES 


See also STELLARATORS 
TOKAMAK DEVICES 


ICR Heating 
Preliminary considerations on ion cyclotron heating in 
ZEPHYR, 8:6530 (R:DE) 
THERMONUCLEAR POWER PLANTS 
Design 
Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume VIII. Device utilities, 8:6631 (R:US) 
Neutral Atom Beam Injection 
Electron impact ionization of lithium, 8:6640 (J:US) 
Performance 
Inertial confinement fusion, 8:6643 (BA:US) 
THERMONUCLEAR REACTOR MATERIALS 
Displacement Rates 
Displacement cascades in polyatomic materials, 8:6617 (R:US) 
Gamma Transport Theory 
Neutron transport, 8:6626 (RA:US) 
Irradiation Reactors 
Instrumented in-reactor test capabilities in FFTF, 8:5171 
(J:NL) 
Materials Testing 
Radiation materials testing, 8:6625 (RA:US) 
Specimen size effects and fusion materials research, 8:6573 
(RA:US) 
Neutron Transport Theory 
Neutron transport, 8:6626 (RA:US) 
Physical Radiation Effects 
Displacement cascades in polyatomic materials, 8:6617 (R:US) 
Use of the LAMPF accelerator as a fusion materials-radiation 
effects facility, 8:5951 (J:NL) 
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Research Programs 

Alloy development for irradiation performance. Semiannual 
progress report for period ending March 31, 1982, 8:6571 
(R:US) 

Test Facilities 
Neutronic calculations in support of the ORR-MFE-4 spectral 
tailoring experiments, 8:6572 (RA:US) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Plasma Instability 

Plasma-wall transition in an oblique magnetic field, 8:6527 

(R:DE) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are di: ) 
See also JET REACTORS 
LASER FUSION REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
Breeding Blankets 

Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 8:5661 
(G:NL) 

First Wall 

Characteristics of irradiation creep in the first wall of a fusion 
reactor, 8:5662 (J:NL) 

Development of iron-base long-range ordered (LRO) alloys for 
fusion reactor first wall and blanket applications, 8:5661 
(J:NL) 

Preirradiation microstructural development designed to 
minimize propreties degradation during irradiation in 
austenitic alloys, 8:5663 (J:NL) 

Neutron Transport Theory 

Transport and reactor theory. Progress report, April 1-June 30, 

1982, 8:6539 (R:US) 


Reactor Physics © 
Manipulation and application of the VITAMIN-C 171-neutron, 
36-gamma ray group cross section library, 8:6417 (R:TW) 
Technology Assessment 
Survey of the U.S. magnetic fusion program, 8:6645 (BA:US) 
THF 


See TETRAHYDROFURAN 
THIN FILMS 
Photoemission 

Photoelectric emission from thin films in the vacuum- 

ultraviolet region. Final report, 8:6335 (R:US) 
Surface Tension 
Horizontal film balance having wide range and high sensitivity 
(Patent), 8:6021 (P:US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIONAPHTHENES 
Desulfurization 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, August 1981-October 
1981, 8:3926 (R:US) 

THIOUREA 
Crystal-Phase Transformations 

Recent progress in commensurate-incommensurate phase 

transformations, 8:5690 (R:US) 
THOREX PROCESS 
Extraction Columns 

Study of pulse columns for thorium fuel reprocessing, 8:4256 

(R:DE) 
THORIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 
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Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Environmental Transport 

Actinide sorption on rock minerals, 8:4371 (RA:DE) 

Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

Reprocessing 
Gasification of HTGR-fuel-element-graphite as head-end 
process, 8:4254 (R:DE:In German) 

Solubility 
Assessment of solubility and speciation of U, Pu, Np, and Th 

in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 
THORIUM 228 

Environmental Transport 

Rate of removal of natural thorium isotopes from Lake 
Michigan water, 8:6133 (RA:US) 
THORIUM 230 

Environmental Transport 

Rate of removal of natural thorium isotopes from Lake 
Michigan water, 8:6133 (RA:US) 
THORIUM 232 

Environmental Transport 

Rate of removal of natural thorium isotopes from Lake 
Michigan water, 8:6133 (RA:US) 

Vibrational States 

Unexpected band crossing in the octupole vibrational band 
with Ksup(77)=O7 in 7°*Th, 8:6480 (J:GB) 
THORIUM 232 TARGET 

Neutron Reactions 

ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
THORIUM 234 

Environmental Transport 

Rate of removal of natural thorium isotopes from Lake 
Michigan water, 8:6133 (RA:US) 
THORIUM CYCLE 

Economics 
Practical introduction of thorium fuel cycles, 8:5111 (R:US) 

Reactor Physics 
ORELA contribution to thorium-cycle nuclear data, 8:6476 

(R:US) 
THORIUM NITRATES 

Solvent Extraction 

Study of pulse columns for thorium fuel reprocessing, 8:4256 
(R:DE) 
THREE MILE ISLAND-2 REACTOR 

Decontamination 
Vitrification process for the volume reduction and stabilization 

of organic resins, 8:5068 (R:US) 

Radiation Detectors 
Examination results of the Three Mile Island radiation detector 

HP-R-213, 8:5067 (R:US) 

Radiation Monitoring 

Reactor-building-basement radionuclide-distribution studies, 
8:5196 (R:US) 

Radioactive Waste Processing 
Vitrification process for the volume reduction and stabilization 

of organic resins, 8:5068 (R:US) 

Reactor Accidents 
Crisis contained: the Department of Energy at Three Mile 

Island (Book), 8:5252 (B:US) 

Reactor Components 
TMI-2 mechanical-component information and examination 

program plan and progress report, 8:5059 (R:US) 

Reactor Cores 
TMI-2 core-examination program: INEL facilities-readiness 

study, 8:5808 (R:US) 

Repair 
TMI-2 mechanical-component information and examination 

program plan and progress report, 8:5059 (R:US) 
THTR-300 REACTOR 

Heat Exchangers 
Analysis of heat exchanger bundles operated at elevated 

temperatures, 8:5122 (RA:XA) 


TITANIUM 
X-Ray Fluorescence Analysis 


THULIUM 151 
Yrast States 
Yrast (arhsub(11/2))sup(n) excitations in proton-rich N = 82 
nuclei (Up to 3MeV), 8:6467 (J:NL) 
TIDAL WAVES 
See TSUNAMIS 
TILT MECHANISMS 
Design 

Pitch control system for large scale wind turbines, 8:4984 
(R:SE) 

TIME-OF-FLIGHT SPECTROMETERS 
Multi-Channel Analyzers 

Multi-analyzer crystal spectrometer (MAX) for pulsed neutron 

sources, 8:5964 (R:GB) 
TIN 
Diffusion 

Diffusion of Au into Sn thin films studied by the attenuated 

total reflection method, 8:5644 (J:US) 
TIN 120 TARGET 
Iron 56 Reactions 

Saturation analysis as a test of statistical fission in heavy ion 

reactions, 8:6459 (J:US) 
TIN 122 TARGET 
Iron 56 Reactions 

Saturation analysis as a test of statistical fission in heavy ion 

reactions, 8:6459 (J:US) 
TIN CHLORIDES 
Catalytic Effects 

Evaluation of coal minerals and metal residues as coal- 

liquefaction catalysts, 8:3935 (R:US) 
TIN COMPLEXES 
Catalytic Effects 
New catalysts for coal-liquid upgrading. Quarterly report, June 
1-August 31, 1982 (Tin phthalocyanine), 8:3953 (R:US) 
TIN COMPOUNDS 
Catalytic Effects 
Catalytic coal liquefaction. Final report, 8:3923 (R:US) 
TITANATES 
Ton Implantation 

Photosensitivity enhancement of PLZT ceramics by positive- 

ion implantation (Patent), 8:5828 (P:US) 
Synthesis 
Sodium titanate in solidification of radioactive wastes, 8:4348 
(RA:DE) 
TITANIUM 
See also TITANIUM-ALPHA 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Corrosion Resistance 
Corssion of materials in a clay environment, 8:4370 (RA:DE) 
Leaching 

SYNROC: leaching performance and process technology, 

8:4351 (RA:DE) 
Physical Radiation Effects 

Strength changes in vanadium and titanium irradiated with 14 

MeV neutrons, 8:5667 (J:NL) 
Sorptive Properties 

Theoretical studies of chemisorption on transition-metal 
surfaces: interaction of hydrogen with titanium. Final report, 
June 1, 1977-August 31, 1982, 8:5620 (R:US) 

X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 





TITANIUM 46 TARGET 
Alpha Reactions 


TITANIUM 46 TARGET 
Alpha Reactions 

Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(G:NL) 

TITANIUM 48 TARGET 
Alpha Reactions 

Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
G:NL) 

TITANIUM 50 TARGET 
Alpha Reactions 

Folding model analysis of a-particle elastic scattering with a 
semirealistic density-dependent effective interaction, 8:6449 
(G:NL) 

TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Compatibility 

Environmental effects on properties of structural alloys, 8:6603 

(RA:US) 
Corrosion 

Environmental effects on properties of structural alloys, 8:6603 

(RA:US) 
Corrosion Resistance 
Corrsion of materials in a clay environment, 8:4370 (RA:DE) 

Canister materials proposed for final disposal of high level 
nuclear waste - a review with respect to corrosion 
resistance, 8:4369 (RA:DE) 

Crack Propagation 

Miniaturized fatigue crack growth specimen technology and 

results, 8:5657 (J:NL) 
Fatigue 

High temperature fatigue behavior of unirradiated V-15Cr-5Ti 

tested in vacuum, 8:5655 (J:NL) 
Mechanical Properties 

Mechanical property evaluations of Path C vanadium scoping 

alloys, 8:6586 (RA:US) 
Physical Radiation Effects 

Miniaturized fatigue crack growth specimen technology and 
results, 8:5657 (J:NL) 

Titanium alloy tensile properties after neutron irradiation, 
8:5668 (J:NL) 

Tensile Properties 

Mechanical property evaluations of Path C vanadium scoping 

alloys, 8:6586 (RA:US) 
Welding 

Weldability of grain refined Fe-12Ni-0.25Ti steel for cryogenic 

applications, 8:5653 (J:US) 
TITANIUM BASE ALLOYS 
Corrosion 

Corrosion studies of titanium and iron base alloys for waste 
canister overpack applications, 8:5650 (RA:US) 

Corrosion resistant canisters for nuclear waste isolation, 8:4442 
(R:US) 

Effects of radiation on corrosion of titanium, 8:5652 (RA:US) 

Fracture Properties 
Effects of hydrogen on mechanical properties of Ticode 12, 
8:5651 (RA:US) 
Swelling 
Swelling in neutron irradiated titanium alloys, 8:6587 (RA:US) 
Tensile Properties 

Effects of hydrogen on mechanical properties of Ticode 12, 

8:5651 (RA:US) 
TITANIUM CARBIDES 
Electron Spectroscopy 

Application of quantitative electron energy loss spectroscopy 
to analysis of the titanium carbide phase in austenitic 
stainless steels, 8:6580 (RA:US) 

Optical Properties 

Optical properties and spectral selectivity of titanium -carbides, 

-nitrides and -carbonitrides, 8:4734 (R:SE) 
TITANIUM HYDRIDES 
Atom Transport 

Mound activities in chemical and physical research: January- 

June 1982, 8:5743 (R:US) 
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Electronic Structure 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Magnetic Susceptibility 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Nuclear Magnetic Resonance 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
TITANIUM NITRIDES 
Optical Properties 
Optical properties and spectral selectivity of titanium -carbides, 
-nitrides and -carbonitrides, 8:4734 (R:SE) 
Optical properties of transparent heat-mirrors based on thin 
films of TiN, ZrN and HfN, 8:4735 (R:SE) 
TITANIUM OXIDES 
Deposition 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Dielectric Properties 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Electrical Properties 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Leaching 
Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
Optical Properties 
Structural and photoelectrochemical properties of plasma- 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Sorptive Properties 
Role of d-electrons in chemisorption and metal/support 
interactions studied by electron spectroscopy. Progress 
report, January 15, 1982-January 14, 1983, 8:5738 (R:US) 
TITANIUM-ALPHA 
Swelling 
Swelling in neutron irradiated titanium alloys, 8:6587 (RA:US) 
TMR REACTORS 
Design 
Thermochemical hydrogen pfoduction based on magnetic 
fusion, 8:4532 (R:US) 
Hydrogen Production 
Producing thermochemical hydrogen with the tandem-mirror 
reactor, 8:4545 (R:US) 
Thermochemical hydrogen production based on magnetic 
fusion, 8:4532 (R:US) 
TMX DEVICES 
Ambipolar Diffusion 
Self-consistent axial ambipolar potential profile in mirror 
machines, 8:6553 (R:US) 
Cyclotron Radiation 
Electron-cyclotron radiation from mirror plasmas. Progress 
report, 8:6523 (R:US) 
Electron Drift 
Electron radial transport in tandem mirrors in the low collision 
frequency limit, 8:6558 (J:US) 
Energy Losses 
Electron radial transport in tandem mirrors in the low collision 
frequency limit, 8:6558 (J:US) 
Plasma Confinement 
Radial transport in the central cell of the tandem mirror 
experiment, 8:6562 (J:US) 
Plasma Sheath 
Probe studies of hydrogen isotopes in PLT, PDX, and TMX, 
8:6554 (R:US) 
Transport Theory 
Electron radial transport in tandem mirrors in the low collision 
frequency limit, 8:6558 (J:US) 
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TOKAMAK DEVICES 


See also ASDEX TOKAMAK 
SPHEROMAK DEVICES 


ECR Heating 
Quasi-linear saturation effects on electron-cyclotron-wave 
damping of the ordinary mode in tokamak plasmas, 8:6547 
(R:US) 
Electromagnetic Radiation 
Quasi-linear saturation effects on electron-cyclotron-wave 
damping of the ordinary mode in tokamak plasmas, 8:6547 
(R:US) 
Fast Magnetoacoustic Waves 
Thermonuclear-driven fast magnetosonic-wave heating in 
tokamak plasmas, 8:6524 (R:US) 
ICR Heating 
Far-infrared laser scattering studies of density fluctuations in 
tokamak fusion plasmas, 8:6565 (J:US) 
Impurities 
Algorithm for the description of impurity diffusion under finite 
reaction rates, 8:6528 (R:DE) 
Ton Waves 
Far-infrared laser scattering studies of density fluctuations in 
tokamak fusion plasmas, 8:6565 (J:US) 
Light Scattering 
Far-infrared laser scattering studies of density fluctuations in 
tokamak fusion plasmas, 8:6565 (J:US) 
Mathematical Models 
Plasma theory, 8:6545 (RA:US) 
Plasma Density 
Far-infrared laser scattering studies of density fluctuations in 
tokamak fusion plasmas, 8:6565 (J:US) 
Plasma Microinstabilities 
Far-infrared laser scattering studies of density fluctuations in 
tokamak fusion plasmas, 8:6565 (J:US) 
Tearing Instability 
Stability of multihelical tearing modes in shaped tokamaks, 
8:6534 (R:DE) 
TOKAMAK ETF 
Reactor Technology 
Engineering challenges in the tokamak program, 8:6647 
(BA:US) 
TOKAMAK TYPE REACTORS 


See also INTOR TOKAMAK 
ISX TOKAMAK 
JET REACTORS 
TOKAMAK ETF 


Current-Drive Heating 
Continuous tokamak operation with an internal transformer, 
8:6548 (R:US) 


Conceptual design report for a Fusion Engineering Device 
sector-handling machine and movable manipulator system, 
8:6606 (R:US) 

Eddy Currents 

Calculation of eddy-current losses in toroidal-field-coil casing, 

8:6568 (R:US) 
International Cooperation 

Overview of international fusion technology programs, 8:6648 
(BA:US) 

Neutral Atom Beam Injection 

Continuous tokamak operation with an internal transformer, 
8:6548 (R:US) 

Planning 

Advanced system studies, 8:6624 (RA:US) 

Conceptual design report for a Fusion Engineering Device 
sector-handling machine and movable manipulator system, 
8:6606 (R:US) 

Reactor Technology 

Overview of international fusion technology programs, 8:6648 

(BA:US) 
Superconducting Magnets 

Protection system proposed for the FED superconducting 

coils, 8:6569 (R:US) 
T 

Continuous tokamak operation with an internal transformer, 

8:6548 (R:US) 


TOLUENE 
Combustion Kinetics 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Seventh quarterly report, 
1 April-30 June 1982, 8:5793 (R:US) 
Oxidation 
Radiation-chemical and photochemical oxidation of 
alkylaromatic hydrocarbon, 8:5780 (RA:DD) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOTAL FLOW SYSTEMS 
Helical Rotary Screw Expander 
Test of a total flow helical rotor screw expander at Cerro 
Prieto, Mexico, 8:4892 (J:US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS 
Corrosion Protection 
Protective coatings for alloys in contact with molten drawsalt 
(NaNOs-KNOs), 8:4697 (R:US) 
TOWER FOCUS POWER PLANTS 


See also BARSTOW SOLAR PILOT PLANT 
Financial Incentives 
Financing alternatives and incentives for solar-thermal central- 
receiver systems, 8:4592 (R:US) 


Financing alternatives and incentives for solar-thermal central- 
receiver systems, 8:4592 (R:US) 
TOWERS 
See also COOLING TOWERS 
Evaluation 
Investigation of towers. Framework structures for horizontal 
axis wind power plants, 8:4982 (R:SE:In Swedish) 
Stability 
Investigation of towers. Framework structures for horizontal 
axis wind power plants, 8:4982 (R:SE:In Swedish) 
TOXIC MATERIALS 
Biological Effects 
Status of health and environmental research relative to coal 
gasification 1976 to the present, 8:6253 (R:US) 
Environmental Transport 
Environmental mobility of toxic substances released fom 
photovoltaic-associated processes: terrestrial ecosystems, 
8:4598 (RA:US) 
Environmental mobility of toxic substances released from 
photovoltaic-associated processes-aquatic systems, 8:4599 


See also RADIOIMMUNOASSAY 
Mass Spectrometers 
Accelerator-based mass spectrometry of heavy methane, 8:6068 
(R:US) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFERRIN 
Complexes 
Complex formation of transferrin with tetravalent plutonium 
and cerium, 8:6170 (R:IN) 
TRANSFORMERS 
Cooling 
Heating and cooling of large-scale oil transformers, 8:5845 
(R:DE:In German) 
Electrical Insulation 
Basic research on transformer life characteristics. Final report, 
8:5028 (R:US) 
Heating 
Heating and cooling of large-scale oil transformers, 8:5845 
(R:DE:In German) 
Insulating Oils 
Improved transformer-oil pump. Final report, 8:5810 (R:US) 





TRANSIENT OVERPOWER ACCIDENTS 
Maintenance 


Maintenance 
Rapid cleansing of PCBs from transformer windings, 8:6163 
(RA:US) 
Quantitative Chemical Analysis 
Equilibrium study of PCBs between transformer oil and 
transformer solid materials, 8:6157 (RA:US) 
PCB equipment inventory and management plan for State of 
California facilities, 8:6216 (RA:US) 
Service Life 
Basic research on transformer life characteristics. Final report, 
8:5028 (R:US) 
Technology Assessment 
EPRI PCB program, 8:6152 (RA:US) 
US capacity to replace oils and capacitors and to destroy 
PCBs, 8:6151 (RA:US) 
TRANSIENT OVERPOWER ACCIDENTS 
Fuel Element Failure 
Consequences of axial midplane failures during hypothetical 
transient overpower accidents (LMFBR), 8:5200 (R:US) 
TRANSIENTS 
Heat Transfer 
Effects of condensation modeling on transient behavior of 
pressurized water reactors, 8:5207 (R:US) 
Hydraulics 
Effects of condensation modeling on transient behavior of 
pressurized water reactors, 8:5207 (R:US) 
Two-Phase Flow 
True Mass Flow Meter 50: a direct-reading high-precision 
mass flow meter for transient two-phase flow up to m = 50 
kg/s, 8:5206 (R:DE:GE) 
Vapor Condensation 
Effects of condensation modeling on transient behavior of 
pressurized water reactors, 8:5207 (R:US) 
TRANSITION ELEMENTS 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION ELECTRON MICROSCOPY 
High resolution TEM imaging in ferromagnetic Fe, 8:5634 
(R:US) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPIRATION 
Radioassay 
Evaluation of the tritiated water method for measurement of 
transpiration in young Pinus taeda L, 8:6208 (J:US) 
TRANSPORT 
(Limited to the movement of goods and persons.) 


See also HYDRAULIC TRANSPORT 
LAND TRANSPORT 
WASTE TRANSPORTATION 


Analysis of the interaction of the coal and transportation 
industries in 1990, 8:4092 (R:US) 
Economic Impact 
Analysis of the interaction of the coal and transportation 
industries in 1990, 8:4092 (R:US) 
Energy Demand 
Escalating supply-rationing cases: studies of the UK energy 
economy's dependence on imported fuels. Final report, 
8:5280 (R:XE) 
TRANSPORTATION SECTOR 
Energy Conservation 
Forecasting the cost of energy conservation in the 
transportation sector, 8:5509 (J:GB) 
Energy Consumption 
Price elasticities of demand for energy: evaluating the 
estimates. Final report, 8:5289 (R:US) 
Transportation Energy Data Book. Sixth edition, 8:5508 
(B:US) 
TRANSPORTATION SYSTEMS 
Cost Benefit Analysis 
Transportation costs in Denmark - globally considered, 8:5506 
(R:DK:In Danish) 
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Energy Conservation 
Approaches to energy conservation in the transportation 
sector, 8:5336 (RA:US) 
Energy Demand 
Approaches to energy conservation in the transportation 
sector, 8:5336 (RA:US) 
Fuel Cells 
Feasibility evaluation of fuel cells for selected heavy-duty 
transportation systems, 8:5448 (R:US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREES 


See also EUCALYPTUSES 
PINES 


Cultivation Techniques 
Summary of factors influencing coppicing, 8:4650 (R:SE) 
Cutting 
Development of improved tree-trimming equipment and 
techniques: Phase I. Final report, 8:5809 (R:US) 
Histology 
Ultrastructure and seasonal changes of vascular cambium in 
broadleaved trees within the temperate region. A literature 
review, 8:6202 (R:SE) 
Inventories 
Inventory of species and cultivars potentially valuable for 
forest/biomass production, 8:4646 (R:SE) 
Photosynthesis 
Effects of long-term CO: concentrations on field-grown crops 
and trees, 8:6043 (RA:US) 
Short Rotation Cultivation 
Production from tree-shaped salix species. A pilot study 
(Billions), 8:4652 (R:SE:In Swedish) 
Sprout Inhibition 
New methods and chemicals to control regrowth in trees. 
Final report, 8:6218 (R:US) 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM 
Chemical Reaction Kinetics 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
Emission Spectra 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1982, 8:5797 (R:US) 
Low Level Counting 
Tritium assay in hydrogen gas by proportional counter with 
magnetic tape recording. Final report for the period 1 
December 1979 - 15 February 1982, 8:6136 (R:XA) 
Monitoring 
Monitoring tritium in air containing other radioactive gases, 
8:4533 (R:US) 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
TRITIUM COMPOUNDS 
Diffusion 
Permeation of protective garment material by liquid benzene 
and by tritiated water, 8:6272 (J:US) 
Ground Release 
Microbial effects on radioactive wastes at SLB sites, 8:4496 
(R:US) 
TRITIUM TARGET 
Performance 
Tritium-target performance at RTNS-II, 8:5942 (R:US) 
TRITON REACTIONS 
Stripping 
2.102-MeV level in *°*Hg and the spin gyromagnetic ratio of 
the 3-s proton, 8:6472 (J:US) 
Decay scheme of ''Be, 8:6434 (J:US) 
Electron-neutrino correlation in the first-forbidden beta decay 
of ‘Be, 8:6435 (J:US) 
TROPICAL REGIONS 
Agriculture 
Potassium, calcium, and magnesium in the tropics and 
subtropics, 8:6219 (R:US) 
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Evaluation 
Role of tropical forests in the global carbon cycle: state of 
understanding, 8:6080 (RA:US) 
Forests 
Role of tropical forests in the global carbon cycle: state of 
understanding, 8:6080 (RA:US) 
Land Use 
Simulating the impact of tropical land use changes on the 
exchange of carbon between vegetation and the atmosphere, 
8:6082 (RA:US) 
Productivity 
Role of tropical forests in the global carbon cycle: state of 
understanding, 8:6080 (RA:US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Aerodynamics 
Reduction of the fuel consumption of a truck by reforming the 
goods transport body, 8:5507 (B:FI:In Finnish) 
Comparative Evaluations 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
Fuel Consumption 
Reduction of the fuel consumption of a truck by reforming the 
goods transport body, 8:5507 (B:FI:In Finnish) 
Operating Cost 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
TRYPSIN 
Radioimmunoassay 
Comparative studies of radioimmunologic serum trypsin 
identifications and secretin-pancreozymin probe tests, 8:6198 
(R:DE:In German) 
TSUNAMIS 
Bibliographies 
Annotated Tsunami bibliography: 1962-1976, 8:6297 (R:US) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Heat Transfer ; 
Boiling heat transfer in a narrow eccentric annulus. Final 
report (PWR), 8:5058 (R:US) 
Hydraulics 
Boiling heat transfer in a narrow eccentric annulus. Final 
report (PWR), 8:5058 (R:US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Radionuclide Migration 
Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 
Rock-Fluid Interactions 
Development of waste packages for tuff, 8:4458 (R:US) 
Thermal Analysis 
Thermal analyses for a nuclear-waste repository in tuff using 
USW-G1 borehole data, 8:4439 (R:US) 
TUMOR CELLS 
Bioassay 
Tumorigenicity assays in nude mice: analysis of an implanted 
gelatin-sponge method, 8:6184 (R:US) 
GSTEN 


Catalytic Effects 
Synthesis, static, and reactive characterization of supported 
organometallics. Progress report, 8:5737 (R:US) 
Chemical Vapor Deposition 
Method of preparing high-temperature-stable thin-film resistors 
(Patent), 8:4845 (P:US) 
Crystal Structure 
Direct observation of the primary state of damage of ion- 
irradiated tungsten. II. Definitions, analyses, and results, 
8:5617 (R:US) 
Irradiation of tungsten with metallic diatomic molecular ions: 
atomic-resolution observations of depleted zones, 8:5619 


(R:US) 


TURKEY 
Geothermal Power Plants 


Statistics of the atom-by-atom dissection of planes in an atom- 
probe field-ion microscope: the number of atoms detected 
per plane, 8:5618 (R:US) 


Photoelectric emission from thin films in the vacuum- 

ultraviolet region. Final report, 8:6335 (R:US) 
Physical Radiation Effects 

Direct observation of the primary state of damage of ion- 
irradiated tungsten. II. Definitions, analyses, and results, 
8:5617 (R:US) 

Irradiation of tungsten with metallic diatomic molecular ions: 
atomic-resolution observations of depleted zones, 8:5619 
(R:US) 

TUNGSTEN ISOTOPES 
E2-Transitions 

General collective model applied to the chains of Pt, Os and 

W isotopes, 8:6469 (J:GB) 
TURBINE BLADES 
Dynamic Loads 

Measurements and calculations of forces on the blades of a 

stall-regulated HAWT, 8:4990 (R:DK) 
Ice 
Icing problems for wind turbines. Summary of studies 
performed during winter season 1980/81, 8:4978 (R-SE) 
Vortices 
Roll up model for rotor wake vortices, 8:4979 (R:SE) 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 


ROTARY SEPARATOR TURBINES 
STEAM TURBINES 


Marketing Research 
Performance and market evaluation of the bladeless turbine, 
8:5536 (R:US) 
Mathematical Models 
Performance and market evaluation of the bladeless turbine, 
8:5536 (R:US) 
Performance Testing 
Performance and market evaluation of the bladeless turbine, 
8:5536 (R:US) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
Engineered Safety Systems 
Electric generator monitoring and diagnostics. Final report, 
8:5141 (R:US) 
Instability 
Study of turbine-generator shaft parameters from the 
viewpoint of subsynchronous resonance, 8:5008 (R:US) 
Mechanical Vibrations 
HVDC system control for damping of subsynthronous 
oscillations. Final report, 8:5030 (R:US) 
Study of turbine-generator shaft parameters from the 
viewpoint of subsynchronous resonance, 8:5008 (R:US) 
Stability 
HVDC system control for damping of subsynthronous 
oscillations. Final report, 8:5030 (R:US) 
TURBULENT FLOW 
Test Facilities 
Development of a water tunnel for studies of turbulent shear 
flows, 8:5848 (R:SE) 
TURKEY 
Geothermal Power Plants 
Geothermal power plants: worldwide survey as of July 1981, 
8:4749 (J:US) 
TZM 
See ALLOY-TZM 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 





U-GAS PROCESS 
U-GAS process for production of hydrogen from coal, 8:4548 
(B:US) 
Commercialization 
Recent developments in the U-GAS Process, 8:3975 (B:US) 
Pilot Plants 
Recent developments in the U-GAS Process, 8:3975 (B:US) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA FORMATION 
Drill Cores 
Western Gas Sands Project coring program summary, 8:4173 
(R:US) 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 
(United Kingdom Atomic Energy Authority.) 
See also AERE 
Radioactive Waste Processing 

Denitration of simulated fast ractor highly active liquor waste, 
8:4342 (RA:DE) 

Design of Harwell Joule Ceramic Melter, 8:4332 (RA:DE) 

Research Programs 

UK nuclear data. Progress report, January-December 1981, 

8:6418 (R:GB) 
ULTRASONIC TESTING 

Improving ultrasonic inspection reliability. Final report, 8:5036 
(R:US) 

Modeling for ultrasonic nondestructive evaluation of columnar 
structures in anisotropic materials. Progress report, 8:5622 
(R:US) 

Holography 

Optimization of acoustic linear holography on plated structural 
membranes with complex forms. Numerical reconstruction 
of mono-frequency ultrasonic holograms, 8:5855 (R:DE:GE) 

Image Scanners 

Computerized ultrasonic scanning bridge for defect imaging: 

composite materials, 8:5856 (R:US) 
Optimization 

Optimization of acoustic linear holography on plated structural 
membranes with complex forms. Numerical reconstruction 
of mono-frequency ultrasonic holograms, 8:5855 (R:DE:GE) 

ULTRASONIC WAVES 
Wave Propagation 

Effects of microstructure on the speed and attenuation of 
elastic waves, 8:5852 (R:US) 

Residual-stress characterization by use of elastic-wave- 
scattering measurements, 8:5853 (R:US) 

Scattering by flaws in a slab or a half-space, 8:5854 (R:US) 

ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
Detection 
Production and detection of uv radiation, 8:5812 (R:IT:IT) 
Radiation Sources 
Production and detection of uv radiation, 8:5812 (R:IT:IT) 
UNDERGROUND EXPLOSIONS 
Seismic Effects 

Time-domain study of tectonic strain-release effects on seismic 

waves from underground nuclear explosions, 8:6031 (R:US) 
UNDERGROUND FACILITIES 
Civil Engineering 

Users manual for FAST-M. Freiman analysis of systems 

technique: total project. Part I, final report, 8:5876 (R:US) 
Cost 
Users manual for FAST-M. Freiman analysis of systems 
technique: total project. Part I, final report, 8:5876 (R:US) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
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ROOM AND PILLAR MINING 


Cost 
Development of underground-mine cost-estimating equations 
(Dependence of initial capital cost, deferred capital cost and 
annual operating cost on region, annual mine output and 
seam depth), 8:4054 (R:US) 


Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

Ground Subsidence 

Design and demonstration of subsidence monitoring systems. 

Final report, 8:4055 (R:US) 
Safety 

Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

Ventilation 

Coal-seam methane drainage by hydraulic fracturing providing 
the methane for energy while enhancing mining safety and 
efficiency, 8:4063 (R:US) 

UNDERGROUND NUCLEAR STATIONS 
Construction 

Open-pit construction. Cut-and-cover conceptual design close 

to the brink of a plateau, 8:5160 (R:DE:In German) 
UNDERGROUND POWER TRANSMISSION 
Electric Cables 

Thermal stability of soils adjacent to underground transmission 

power cables. Final report, 8:5026 (R:US) 
Environmental Effects 

Thermal stability of soils adjacent to underground transmission 

power cables. Final report, 8:5026 (R:US) 
Oil-Filled Cables 

Development of a leak location system for use on underground 
electric power transmission cable. Final report, 8:5029 
(R:US) 

UNIFIED GAUGE MODELS 
SO Groups 

Phenomenological implications of the existence of conjugate 
families on the V-A structure of weak interactions, 8:6401 
(J:US) 

Weak Interactions 
Hadronic weak processes and the mass of the right-handed 
boson, 8:6411 (R:US) 
UNILAC 
Research 
Scientific report 1980, 8:5316 (R:DE) 
UNITED KINGDOM 
Energy Policy 
Harmonized UK 12C database. Final report, 8:5281 (R:XE) 
Radioactive Waste Processing 
High level waste solidification: the future, 8:4328 (RA:DE) 
UNITED STATES OF AMERICA 
See USA 
URANIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Alpha Reactions 

Neutron yields from bombardment of a-particles, 8:6419 

(R:JP:In Japanese and English) 
Environmental Transport 
Actinide sorption on rock minerals, 8:4371 (RA:DE) 
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Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 

Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 

Nuclear waste isolation: actinide containment in geologic 
repositories, 8:4434 (R:US) 


SYNROC: leaching performance and process technology, 
8:4351 (RA:DE) 
Nondestructive Analysis 
Automated on-line L-edge measurement of SNM concentration 
for near-real-time accounting, 8:4516 (R:US) 
Nuclear Materials Management 
Automated on-line L-edge measurement of SNM concentration 
for near-real-time accounting, 8:4516 (R:US) 
Precipitation 
Precipitation re-extraction of uranium from TBP solutions, 
8:5721 (RA:CS:In Czech) 
Removal 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 
(R:US) 
Solubility 
Assessment of solubility and speciation of U, Pu, Np, and Th 
in natural groundwaters: theory, thermodynamic data, and 
primary applications, 8:4498 (R:CH:GE) 
Solvent Extraction 
Application of extraction techniques in processing uranium 
ores from the North Bohemian Cretaceous system, 8:4243 
(RA:CS:In Czech) 
Comparison of some types of extractants in extraction of 
uranium-zirconium mixture, 8:5719 (RA:CS:In Czech) 
Influence of the temperature on re-extraction of uranium from 
irradiated solutions of tributylphosphate in n-dodecane, 
8:4253 (R:PL:In Polish) 
Precipitation re-extraction of uranium from TBP solutions, 
8:5721 (RA:CS:In Czech) 
URANIUM 233 TARGET 
Neutron Reactions 
Evaluation of the thermal-neutron constants for 7°°U, 7°5U, 
239Pu and **!Pu, 8:6474 (R:US) 
ORELA contribution to thorium-cycle nuclear data, 8:6476 
(R:US) 
Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 


URANIUM 235 


Accoun 
Approach to IAEA verifitation of the nuclear-material balance 
at the Portsmouth Gas Centrifuge Enrichment Plant 
(GCEP), 8:4509 (R:US) 
Isotope Separation 
Laser separation of uranium chosen for scaleup, 8:4246 (J:US) 
Laser Isotope Separation 
Laser separation of uranium chosen for scaleup, 8:4246 (J:US) 
Material Balance 
Approach to IAEA verification of the nuclear-material balance 
at the Portsmouth Gas Centrifuge Enrichment Plant 
(GCEP), 8:4509 (R:US) 
Nuclear Materials Management 
Implementation of the active neutron Coincidence Collar for 
the verification of unirradiated PWR and BWR fuel 
assemblies, 8:4518 (R:US) 
Nuclear Reaction Analysis 
Implementation of the active neutron Coincidence Collar for 
the verification of unirradiated PWR and BWR fuel 
assemblies, 8:4518 (R:US) 


URANIUM 235 TARGET 


Neutron Reactions 
Decay of mass-separated '*'Cs to '*'Ba and systematics of N 
= 85 isotones, 8:6460 (J:US) 
Decay of neutron-rich '**Ba to levels of !**La, 8:6479 (J:US) 
Evaluation of the thermal-neutron constants for 7*°U, *5U, 
239Pu and **!Pu, 8:6474 (R:US) 


URANIUM DIOXIDE 
Sintering 


Utilization of the coupled-channel optical model for the 
prediction of fast-neutron cross section and, particularly for 
actinides with odd mass number, 8:6475 (R:FR:FR) 

URANIUM 236 
Vibrational States 

Unexpected band crossing in the octupole vibrational band 

with Ksup(77)=O™ in **Th, 8:6480 (J:-GB) 
URANIUM 238 
Adsorption 

Immobilization of reprocessing waste by means of titanate ion 

exchangers, 8:4349 (RA:DE) 
Vibrational States 

Unexpected band crossing in the octupole vibrational band 

with Ksup(zr)=O° in *?Th, 8:6480 (J:GB) 
URANIUM 239 TARGET 
Neutron Reactions 
Radiative capture of fast neutrons by **Ho and **U, 8:6468 
(G:NL) 
URANIUM ALLOYS 
Microstructure 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
Phase Diagrams 
Study of the uranium-aluminum-silicon system, 8:5610 (R:US) 
URANIUM DEPOSITS 
Evaluation 

Analysis of stream sediment reconnaissance data for mineral 
resources from the Montrose NTMS Quadrangle, Colorado, 
8:4238 (R:US) 

Copper Mountain, Wyoming, intermediate-grade uranium 
resource assessment project. Final report. National Uranium 
Resource Evaluation, 8:4236 (R:US) 

National Uranium Resource Evaluation: Gillette 
Wyoming, South Dakota, and Montana, 8:4239 (R:US) 


Demonstration and evaluation of solid state photomultiplier 
tube for uranium exploration instrumentation. National 
uranium resources evaluation. Final report, 8:4237 (R:US) 

Eighty-seventh Northwest Mining Association meeting, 8:4020 
(B:US) 

Emanometric studies, 8:4230 (RA:US) 

Exploration-systems approach to the Copper Mountain area 
uranium deposits, central Wyoming. National Uranium 
Resource Evaluation, 8:4225 (R:US) 

Future of uranium in the Northwest, 8:4241 (BA:US) 

Geological studies, 8:4226 (RA:US) 

Geophysical studies, 8:4229 (RA:US) 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Integrated studies, 8:4231 (RA:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Subsurface geochemical studies, 8:4228 (RA:US) 

Surface geochemical studies, 8:4227 (RA:US) 

Mining 

Selective mining of bedded uranium deposits using high- 

pressure waterjet equipment, 8:4242 (BA:US) 


Geological studies, 8:4226 (RA:US) 
URANIUM DIOXIDE 
Irradiation 
Study on production of ®*Mo from reactor-irradiated UO by 
vacuum sublimation, 8:5789 (R:JP:In Japanese) 
Sintering 
Studies on the use of nuclear fuel kernels in cladding tubes, 
8:4248 (R:DE:In German) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 





URANIUM MINES 
Personne! Dosimetry 


URANIUM MINES 
Personnel Dosimetry 
Development of radon/thoron personnel dosimeters. Final 
report for the period of 15 December 1977 - 14 November 
1981, 8:4503 (R:XA) 
Waste Water 
Biological processes for concentrating trace elements from 
uranium mine waters. Technical completion report, 8:4461 


(R:US) 


Ore Processing 
Application of extraction techniques in processing uranium 
ores from the North Bohemian Cretaceous system, 8:4243 
(RA:CS:In Czech) 
Solution Mining 
Resource impact evaluation of in-situ uranium groundwater 
restoration, 8:4497 (R:US) 
URANIUM OXIDES U308 
Market 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 
Prices 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 
Production 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 
Sales 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 
URBAN AREAS 
Air Quality 
Strategy for air monitoring in towns. Report prepared by a 
project group, 8:6052 (R:DK:In Danish) 
Electric-Powered Vehicles 
System study of electric automobile, 8:5602 (R:DK:In Danish) 
Hybrid Electric-Powered Vehicles 
System study of electric automobile, 8:5602 (R:DK:In Danish) 
URUGUAY 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
US AEC 
See also HAPO 
LAWRENCE LIVERMORE LABORATORY 


ORNL 
ROCKY FLATS PLANT 


Contracts 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 


See also BARTLESVILLE ENERGY TECHNOLOGY CENTER 
BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
Budgets 
Effects of DOE's policies, objectives, and regulatory programs 
on electric and gas utility rate structures, 8:5385 (BA:US) 
Computers 
Application of risk assessment (To DOE computer facilities), 
8:6665 (R:US) 
Energy Facilities 
Site-development planning handbook supplement: an 
illustrative case-study problem in facilities planning, 8:5807 
(R:US) 
Environmental Policy 
Environmental development plan for industrial programs, 1982, 
8:5514 (R:US) 
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National Program Plans 
Critique of Department of Energy-Office of Industrial 
Programs fiscal year 1982 research and development 
programs, 8:5452 (R:US) 
Operation 
Effects of DOE’s policies, objectives, and regulatory programs 
on electric and gas utility rate structures, 8:5385 (BA:US) 
Radioactive Waste Management 
DOE low-level waste long term technology development, 
8:4378 (RA:US) 
Research Programs 
Environmental development plan for industrial programs, 1982, 
8:5514 (R:US) 
US EPA 
Regulations 
Compliance assessments of hypothetical geological nuclear 
waste isolation systems with the draft EPA standard, 8:4451 
(R:US) 
US GS 
Research Programs 
Geothermal reservoir engineering: the role of the US 
Geological Survey, 8:4918 (RA:US) 
US NRC 
Enforcement 
Enforcement actions: significant actions resolved. Quarterly 
progress report, July-September 1982, 8:5109 (R:US) 
Legal Aspects 
NRC regulatory agenda. Quarterly report, January 31-April 9, 
1982, 8:5108 (R:US) 
Reactor Licensing 
Nuclear Regulatory Commission issuances, May 1982, 8:5104 
(R:US) 
USA 
(For national information only. See individual states for specific 
references.) 
See also VIRGINIA 
BWR Type Reactors 
Nuclear power plants: construction status report, data as of 
6/30/82, 8:5098 (R:US) 
Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 
Coal Mines 
Decision-modeling approach to forecasting the diffusion of 
longwall mining technologies, 8:4065 (J:US) 
Regional technological change in US coal mines: 1951-76, 
8:4064 (J:GB) 
Energy Conservation 
Future U.S. energy technologies: cost and oil-import tradeoffs, 
8:5295 (J:GB) 
Energy Models ‘ 
US environmental assessment: 1981 scenarios (1981-2000), 
8:4129 (RA:US) 
US oil import demands, 1985-2000, 8:4128 (RA:US) 
Energy Policy 
Effects of DOE's policies, objectives, and regulatory programs 
on electric and gas utility rate structures, 8:5385 (BA:US) 
Regulation of utilities under deregulation, 8:5383 (BA:US) 
Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 
Energy Supplies 
Future U.S. energy technologies: cost and oil-import tradeoffs, 
8:5295 (J:GB) 
Significance of recent developments for electric and gas utility 
ratemaking, 8:5384 (BA:US) 
Engineers 
Recent science and engineering graduates working in energy- 
related activities, 1979 and 1980, 8:5294 (R:US) 
Feed Materials Plants 
Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 


Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 
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Geothermal Energy 

National estimate for direct use, 8:4945 (J:US) 

Status of US direct utilization of geothermal energy, 8:4954 
(J:US) 

Geothermal Power Plants 
Geothermal electric power plant status, 8:4898 (J:US) 
Geothermal Resources 

Low-temperature geothermal resource assessment of the 

United States, 8:4747 (RA:US) 
LMFBR Type Reactors 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Longwall Mining 

Decision-modeling approach to forecasting the diffusion of 

longwall mining technologies, 8:4065 (J:US) 
Nuclear Power Plants 

Enforcement actions: significant actions resolved. Quarterly 
progress report, January-June 1982, 8:5110 (R:US) 

Licensed operating reactors: status summary report, data as of 
May 31, 1982, 8:5097 (R:US) 

Licensed operating reactors. Status summary report, data as of 
April 30, 1982, 8:5046 (R:US) 

Operating reactors licensing actions summary, 8:5102 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Power Reactors 
Operating reactors licensing actions summary, 8:5103 (R:US) 
PWR Type Reactors 

Nuclear power plants: construction status report, data as of 
6/30/82, 8:5098 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Radiometric Surveys 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): time series analysis of airborne radiometric data. 
National Uranium Resource Evaluation, 8:4234 (R:US) 

Research Reactors 

Operating reactors licensing actions summary, 8:5103 (R:US) 

Regulatory licensing. Status summary report. Nuclear power 
plants data for decisions (Blue Book), August 17-September 
15, 1982, 8:5101 (R:US) 

Residential Sector 

Investigation of structural changes in residential electricity 

demand, 8:5407 (R:US) 
Uranium Deposits 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Statistical techniques applied to aerial radiometric surveys 
(STAARS): time series analysis of airborne radiometric data. 
National Uranium Resource Evaluation, 8:4234 (R:US) 

USSR 
Geothermal Power Plants 

Geothermal power plants: worldwide survey as of July 1981, 

8:4749 (J:US) 
UTAH 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 

Energy Source Development 
Energy siting in Utah: a programming model, 8:6166 (R:US) 
Geochemical Surveys 

Isotopic and ion chemistry of waters in the East Shore Area, 

northern Utah, 8:4806 (J:US) 
Geological Surveys 

Search for oil and gas in the Idaho-Wyoming-Utah salient of 
the Overthrust Belt. Report of Investigations No. 21 
(Report), 8:4110 (R:US) 


Geologic and hydrogeologic setting of Crystal Hot Springs, a 
Wasatch Front geothermal system, 8:4786 (J:US) 
Hot Springs 
Geologic and hydrogeologic setting of Crystal Hot Springs, a 
Wasatch Front geothermal system, 8:4786 (J:US) 
Hydrology 
Geologic and hydrogeologic setting of Crystal Hot Springs, a 
Wasatch Front geothermal system, 8:4786 (J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Radioactive Waste Disposal 
Paradox Basin site characterization report: preparation papers, 
Gibson Dome location (Identification of pertinent issues), 
8:4390 (R:US) 
Transportation Systems 
Southeastern Utah nuclear-waste-transportation study, 8:4281 
(R:US) 
Water Resources 
Energy siting in Utah: a programming model, 8:6166 (R:US) 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


V-A THEORY 
(Weak interaction theory involving current-current vector-axial 
vector type of interaction.) 
Weak Charged Currents 
Phenomenological implications of the existence of conjugate 
families on the V-A structure of weak interactions, 8:6401 
(J:US) 
VACUUM PUMPS 
See also CRYOPUMPS 


Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume V. Vacuum-pumping system. Preliminary design 
report, 8:6629 (R:US) 

VACUUM SYSTEMS 

Vacuum-system design for a neutral-beam injection system, 

8:6618 (R:US) 
Design 

Elmo Bumpy Torus proof of principle, Phase II: Title 1 report. 
Volume V. Vacuum-pumping system. Preliminary design 
report, 8:6629 (R:US) 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

Vacuum processing system for quartz-crystal resonators, 8:5857 
(R:US) 

Materials Handling 
Internal motion in high vacuum systems, 8:5858 (R:US) 
Meetings 

Symposium on Engineering Problems of FUSion Research, 
8th, San Francisco, Calif., November 13-16, 1979, 
Proceedings. Volumes 1, 2, 3, and 4, 8:6644 (B:US) 

VALVES 
See also RELIEF VALVES 


Nuclear-radiation-actuated valve (Patent application; for 
increasing coolant flow to blanket), 8:5096 (P:US) 
Modifications 
Fabri-Valve Knife Gate Valve: METC SOA Test Valve No. 
A-11 and Test Valve No. A-11R - Lockhopper Valve testing 
and development project. Summary test report, 8:3942 
(R:US) 
Performance 
Function analysis of steam isolation valves. Final report of the 
isolation valve licensing support (IVLS) project (BWR), 
8:5051 (R:SE) 





VAN DE GRAAFF ACCELERATORS 
Performance Testing 


Performance Testing 
Fabri-Valve Knife Gate Valve: METC SOA Test Valve No. 
A-11 and Test Valve No. A-11R - Lockhopper Valve testing 
and development project. Summary test report, 8:3942 
(R:US) 


Specifications 

Fabri-Valve Knife Gate Valve: METC SOA Test Valve No. 
A-1l1 and Test Valve No. A-11R - Lockhopper Valve testing 
and development project. Summary test report, 8:3942 
(R:US) 

Wear 

Nuclear-component wear measurements. Final report (PWR; 
BWR), 8:5042 (R:US) 

VAN DE GRAAFF ACCELERATORS 
Beam Optics 

Ion beam optics of the Harwell Tandem accelerator, 8:5891 

(R:GB) 
VANADIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

Seasonal effects on ground water chemistry of the Ouachita 
Mountains. National Uranium Resource Evaluation Program, 
8:6292 (R:US) 

Physical Radiation Effects 

Strength changes in vanadium and titanium irradiated with 14 

MeV neutrons, 8:5667 (J:NL) 
X-Ray Fluorescence Analysis 

Elemental analysis of whole coal using energy-dispersive x-ray 

fluorescence, 8:3977 (R:US) 
VANADIUM 51 TARGET 
Neutron Reactions 
Evaluation of neutron cross sections for vanadium, 8:6441 
(R:JP) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Grain Boundaries 
Microstructures of iron-base long-range-ordered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Mechanical Properties 
Status of scale-up of an iron-base long-range-ordered alloy, 
8:6589 (RA:US) 


Microstructures of iron-base long-range-ordered alloys 
irradiated to 10 dpa in HFIR, 8:6590 (RA:US) 
Swelling 
Microstructures of iron-base long-range-ordered alloys 
bombarded to 70 dpa with nickel ions, 8:6588 (RA:US) 
Tensile Properties 


Development of iron-base long-range ordered (LRO) alloys for 


fusion reactor first wall and blanket applications, 8:5661 
(G:NL) 
VANADIUM BASE ALLOYS 
Compatibility 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
Corrosion 
Environmental effects on properties of structural alloys, 8:6603 
(RA:US) 
Fatigue 
High temperature fatigue behavior of unirradiated V-15Cr-5Ti 
tested in vacuum, 8:5655 (J:NL) 
Mechanical Properties 
Mechanical property evaluations of Path C vanadium scoping 
alloys, 8:6586 (RA:US) 
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Tensile Properties 
Mechanical property evaluations of Path C vanadium scoping 
alloys, 8:6586 (RA:US) 


VANADIUM HYDRIDES 


Electronic Structure 
Electronic-structure studies of metal-hydrogen systems using 
photoelectron spectroscopy (PES) radiation. Final report, 1 
March 1980-31 August 1982, 8:5678 (R:US) 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 
(R:US) 
Nuclear Magnetic Resonance 
Solid-state proton nuclear magnetic resonance studies of 
hydrogen site occupancies, electronic structure properties, 
and diffusion behavior in transition-metal hydrides, 8:5679 


Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 

Prices 

Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 

Production 

Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 

Sales 

Summary history of domestic uranium procurement under US 
Atomic Energy Commission contracts. Final report, 8:4288 
(R:US) 

VAPOR SEPARATORS 
Efficiency 
Diverging vortex separator description and operation, 8:4894 
(J:US) 
Field Tests 
Diverging vortex separator description and operation, 8:4894 
(J:US) 
VARIABLE ENERGY CYCLOTRONS 
Tuning 
Modernization of the MEPhI 73-cm cyclotron, 8:5881 
(RA:SU:In Russian) 
VECTOR MESONS 
(Mesons with spin-one.) 
See also PSI RESONANCES 
Pair Production 
Vector meson backgrounds at high-energy e anti e machines, 
8:6390 (R:US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 

Shielding 

Shielding factors for vehicles to gamma radiation from activity 
deposited on structures and ground surfaces, 8:6498 (R:DK) 
VENTILATION SYSTEMS 

Air Filters 

Field evaluation of prototype electrofibrous filters, 8:5821 
(R:US) 

Maintenance 

Guidelines for the inspection, maintenance and repair of 
ventilation systems and air conditioning plants, 8:5817 
(R:DE:GE) 

Repair 

Guidelines for the inspection, maintenance and repair of 
ventilation systems and air conditioning plants, 8:5817 
(R:DE:GE) 

VEPP-2 
(0.75-GeV electron--electron storage ring at Novosibirsk, USSR.) 
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Magnetic Fields 
Stabilization of the beam mean energy in the VEPP-2M 
storage ring while carrying out the precision experiments, 
8:5895 (RA:SU:In Russian) 
Performance 
Present status of the VEPP-2M electron-positron storage ring, 
8:5957 (RA:SU:In Russian) 
VEPP-3 
(3.5-GeV electron--positron storage ring at Novosibirsk, USSR.) 
Free Electron Lasers 
Results of investigations and present status of optical klystron 
installed on the VEPP-3 electron storage ring, 8:5923 
(RA:SU:In Russian) 
VEPP-4 
Beam Luminosity 
Compensation of linear coupling of betatron oscillations and 
vertical energy dispersion in the VEPP-4 storage ring, 
8:5897 (RA:SU:In Russian) 
Calibration 
Particle energy absolute calibration by measuring frequency of 
polarized electron spin procession on the VEPP-4, 8:5958 
(RA:SU:In Russian) 
Performance 
VEPP-4: Start-up and first experiments, 8:5959 (RA:SU:In 
Russian) 
VERMONT 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
See also DARRIEUS ROTORS 
Airfoils 
Natural Laminar-Flow blades for vertical-axis wind turbines, 
8:4992 (R:US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VINOFLEX 
See POLYVINYLS 
VINYL MONOMERS 
Chemical Radiation Effects 
Effect of solvents on the radiation-induced ionic graft 
polymerization, 8:5785 (RA:DD) 
Radiation solid state polymerization of N-vinyl carbazole in 
binary systems, 8:5765 (RA:DD) 
VINYLBENZENE 
See STYRENE 
VIRGINIA 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Biomass 
Biomass in southeastern forests. Forest Service research paper 
SE-227, 8:4655 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
VIRUSES 
Autoradiography 
Association between mitochondrion arid the virus of the red 
pepper ring examined in quantitative autoradiographs at 
electronic microscopy level, 8:6182 (RA:BR:In Portuguese) 
Proteins 
Immunochemistry of p19 - and p27 structural proteins of the 
bird retroviruses, 8:6171 (RA:BR:In Portuguese) 


RNA 
Association between mitochondrion and the virus of the red 
pepper ring examined in quantitative autoradiographs at 
electronic microscopy level, 8:6182 (RA:BR:In Portuguese) 
Autoradiography and electron microscopy for the 
determination of the location of RNA synthesis in a tomato 
plant virus, 8:6181 (RA:BR:In Portuguese) 
VITAMIN C 
See ASCORBIC ACID 
VOLCANIC ROCKS 
See also BASALT 
Age Estimation 
Duration of hydrothermal activity at Steamboat Springs, 
Nevada, from ages of spatially associated volcanic rocks, 
8:4769 (R:US) 
Hydrothermal Alteration 
Duration of hydrothermal activity at Steamboat Springs, 
Nevada, from ages of spatially associated volcanic rocks, 
8:4769 (R:US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


Ww 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-1 REACTOR 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
WAIRAKEI GEOTHERMAL FIELD 
Geothermal Power Plants 
Zero solids condensate corrosion in steam pipes at Wairakei, 
8:4887 (J:US) 
Pipelines 
Condensation pot design: model tests, 8:4934 (J:US) 
WALLS 
Thermal Insulation 
Resolving the controvery over Table 5B, 8:4617 (RA:US) 
WASHINGTON 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Coal Reserves 
Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 
Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
Fossil-Fuel Power Plants 
Material and waste management program, Creston 
Station, Lincoln County, Washington, 8:6132 (BA:US) 
Geothermal Gradients 
Low-temperature geothermal resource and stratigraphy of 
portions of Yakima County, Washington, 8:4789 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Stratigraphy 
Low-temperature geothermal resource and stratigraphy of 
portions of Yakima County, Washington, 8:4789 (R:US) 
Transport Regulations 
Transportation of radioactive material in Washington State, 
September 1980-September 1981, 8:4280 (R:US) 
Uranium Deposits 
Future of uranium in the Northwest, 8:4241 (BA:US) 
WASHINGTON DC 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
WASTE DISPOSAL 


See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 





WASTE HEAT UTILIZATION 
Economic Analysis 


Economic Analysis 
Engineering evaluation of projected solid-waste disposal 
practices. Final report, 8:6085 (R:US) 
Environmental Impacts 
Decommissioning and disposal of photovoltaic systems, 8:4596 
(RA:US) 
Pollution Regulations 
Experiences in high efficiency utility boiler incineration of 
PCBs, 8:6164 (RA:US) 
Technology Assessment 
Capacitor rupture and incipient failure detection, 8:6155 
(RA:US) 
Molten salt destruction of PCBs, 8:6154 (RA:US) 
WASTE HEAT UTILIZATION 
Absorption Refrigeration Cycle 
Adsorption-type water chiller fired directly by waste heat, 
8:5510 (R:DE:In German) 
Economic Analysis 
Economic analysis of the potential for using heat from thermal 
power stations in New Zealand, 8:5531 (R:NZ) 
Technology Assessment 
Alternative-fuel-production facility for City of Huntsville, 
Alabama. Volume III. Technology development summary, 
8:5581 (R:US) 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
WASTE TRANSPORTATION 


Economic Impact 
Engineering evaluation of projected solid-waste-disposal 
practices. Volume 2. Case studies. Final report, 8:6146 
(R:US) 
Regulations 
Hazardous waste management in the Nordic countries. 
Industry. Treatment methods and legislation, 8:4318 
(RA:DK) 
WASTE OILS 
Bibliographies 
Waste lubricating oil: an annotated review. 1982 revision, 
8:4158 (R:US) 
Combustion 
Utilization of waste oil as fuel, 8:4159 (R:DK:In Danish) 
Recycling 
Waste lubricating oil: an annotated review. 1982 revision, 
8:4158 (R:US) 
WASTE PROCESSING 


See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 


Energy Conservation 

Energy minimisation by an adsorption/trickling filter process, 

8:5546 (RA:DE:In German) 
Mathematical Models 

Development of a calculating model (COMPUTER 
PROGRAM) for comparing the economics of various waste 
treatment technologies, 8:5541 (R:DE:In German) 

WASTE PROCESSING PLANTS 
Anaerobic Digestion 

Anaerobic treatment of liquid waste containing organic 
pollutants and minimisation of energy requirements, 8:5547 
(RA:DE:In German) 

Use of organic sewage sludge for energy production, 
illustrated by examples of existing plants, 8:5560 (RA:DE:In 
German) 

Cogeneration 

Cogeneration units in the Lemgo sewage treatment plant, 
8:5555 (RA:DE:In German) 

Mode of operation and operating results of gas engines in 
sewage treatment plants, 8:5550 (RA:DE:In German) 

Primary energy use in gaseous-fuel spark-ignition engines by 
means of combined heat and power generation, 8:5554 
(RA:DE:In German) 

Design 

Anaerobic treatment of liquid waste containing organic 
pollutants and minimisation of energy requirements, 8:5547 
(RA:DE:In German) 

Feasibility of utilizing geothermal energy for waste water 
treatment at San Bernardino, CA, 8:4949 (J:US) 
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Energy Balance 

Effects of size and load variations of mechanical-biological 
sewage treatment plant on the economy of energy recovery, 
8:5543 (RA:DE:In German) 

Review of digestion processes and digestor gas production in 
North Rhine Westphalia - a contribution to energy balancing 
in sewage treatment plants, 8:5557 (RA:DE:In German) 

Energy Conservation 

Energy conceptions and experience at the workes of Thames 
Water Authority, 8:5561 (RA:DE:In German) 

Energy economy and energy conservation in sewage treatment 
plants, 8:5542 (RA:DE:In German) 

Mode of operation and operating results of gas engines in 
sewage treatment plants, 8:5550 (RA:DE:In German) 

Optimisation of energy in sewage treatment plants, illustrated 
by the example of Heidelsheim sewage treatment plant, 
8:5551 (RA:DE:In German) 

Use of engines fuelled with methane gas at Venray sewage 
treatment plant (Netherlands), 8:5552 (RA:DE:In German) 

Energy Consumption 
Energy consumption in municipal wastewater treatment 

facilities (Calculations using EXEC computer code), 8:5872 
(R:US) 

Energy minimisation as a result of A-B treatment, 8:5545 
(RA:DE:In German) 

Fundamentals of microbiological energy conversion, 8:5544 
(RA:DE:In German) 

Two-stage aerobic-anaerobic sludge treatment with special 
regard to energy consumption and expected gas production, 
8:5548 (RA:DE:In German) 

Geothermal Process Heat 
Feasibility of utilizing geothermal energy for waste water 

treatment at San Bernardino, CA, 8:4949 (J:US) 

Heat Pumps 
Uses of heat pumps in sewage treatment plants, 8:5549 

(RA:DE:In German) 

Optimization 

Optimisation of energy in sewage treatment plants, illustrated 
by the example of Heidelsheim sewage treatment plant, 
8:5551 (RA:DE:In German) 

Size 

Sewage sludge production in sewage treatment plants and 
increased production as a result of the ATV specification A 
128, 8:5564 (RA:DE:In German) 

Waste Heat Utilization 

Use of organic sewage sludge for energy production, 
illustrated by examples of existing plants, 8:5560 (RA:DE:In 
German) 

Uses of heat pumps in sewage treatment plants, 8:5549 
(RA:DE:In German) 

Waste Product Utilization 
Primary energy use by gas-fuelled spark ignition engines, 

8:5553 (RA:DE:In German) 

Technology of the methane gas fuel station at Essen- 
Frohnhausen sewage treatment plant, 8:5556 (RA:DE:In 
German) 

Use of engines fuelled with methane gas at Venray sewage 
treatment plant (Netherlands), 8:5552 (RA:DE:In German) 

WASTE PRODUCT UTILIZATION 

See also WASTE HEAT UTILIZATION 

Constraints 
Alleviate your ash costs, 8:4016 (RA:US) 

Quality control of highway concrete containing fly ash, 8:4017 
(RA:US) 

Data Processing 
Development of a calculating model (COMPUTER 

PROGRAM) for comparing the economics of various waste 
treatment technologies, 8:5541 (R:DE:In German) 

Economics 
Alleviate your ash costs, 8:4016 (RA:US) 

Experiment Planning 
Fly ash use for agriculture and land reclamation: evaluation of 

research needs, 8:4011 (RA:US) 

Feasibility Studies 
Densification and degradation behavior of bottom ash-fly ash 

and coarse coal refuse: fly ash mixtures, 8:4004 (RA:US) 
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Evaluation of alternatives to open burning of forest and 
agricultural residues (other than rice straw) in California, 
8:5529 (R:US) 

Stabilized copper mill tailing and fly ash for brick manufacture, 
8:4006 (RA:US) 

Recommendations 

Quality control of highway concrete containing fly ash, 8:4017 

(RA:US) 
Technology Assessment 

Alternative-fuel-production facility for City of Huntsville, 
Alabama. Volume III. Technology development summary, 
8:5581 (R:US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 
Technology Assessment 

Capacitor protective schemes investigated by Northeast 

Utilities, 8:6156 (RA:US) 
WASTE TRANSPORTATION 

Transport to a central facility for the final storage of reactor 

waste, 8:4275 (RA:DK) 
Environmental Impacts 

Principles for safety. Nordic study on reactor waste, 8:4274 

(RA:DK) 
WASTE WATER 
Aerobic Digestion 

Study of aerobic oxidation and allied treatments for upgrading 

in-situ retort waters. Final report, 8:4215 (R:US) 
Anaerobic Digestion 

Digestion of concentrates from mass animal farms and plants of 
the food industry with a special view to gas production, 
8:5558 (RA:DE:In German) 

Optimum gas production in the digestion of organic substances, 
8:5559 (RA:DE:In German) 

Biological Effects 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part I. Eight plant species and their response 
to Omega 9 oil-shale retort water (Wildrye; wheatgrass; 
alkali sacaton; sandreed; pointvetch), 8:4218 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part II. Five grass plant species and their 
response to five produced retort waters: oil shale, tar sands, 
and underground coal gasification (Wildrye; wheatgrass; 
alkali sacaton; alkaligrass), 8:4219 (R:US) 

Plant response to aqueous effluents derived from in-situ fossil- 
fuel processing. Part III. Three grass species and their 
response to Omega 9 and to five produced retort waters: oil 
shale, tar sands and underground coal gasification (Basin 
wildrye; western wheatgrass; alkali sacaton), 8:4220 (R:US) 

Chemical Composition 

Pollutants from coal-conversion processes. Fourth progress 

report, June 1-August 31, 1982, 8:3946 (R:US) 
Osmosis 

Study of reverse osmosis for treating oil-shale in-situ 

wastewaters. Final report, 8:4214 (R:US) 
Purification 

Anaerobic purification. Progress report, 8:5525 (R:SE:In 
Swedish) 

Optimum gas production in the digestion of organic substances, 
8:5559 (RA:DE:In German) 

Quality Control 

Dry solids content and water quality to be achieved by 

dewatering of sewage sludge, 8:5565 (RA:DE:In German) 
Waste Disposal 

Regional ecological impacts of the development of oil shale 

resources: a review, 8:4216 (R:US) 
Waste Processing 

Study of reverse osmosis for treating oil-shale in-situ 

wastewaters. Final report, 8:4214 (R:US) 
Waste Processing Plants 

Energy consumption in municipal wastewater treatment 
facilities (Calculations using EXEC computer code), 8:5872 
(R:US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTES 
See also GASEOUS WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
Energy Recovery 
Who's who in energy recovery from waste, 8:5579 (R:US) 
WATER 
See also GROUND WATER 
HEAVY WATER 
HOT WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 


Development of flyash as a filter media for hydrocarbons. 
Final report, 8:3996 (R:US) 
Electronic Structure 
Fixed-node quantum Monte Carlo for molecules, 8:6349 (J:US) 
Heat Transfer 
Surface heat transfer in a stirred boiling-water bath, 8:5846 
(R:US) 
Photoelectrolysis 
Structural and photoelectrochemical properties of 
deposited titanium dioxide (Thesis), 8:5692 (R:US) 
Radioactivity 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
Radiolysis 
Radiolytic oxidation of technetium dioxide, 8:4479 (RA-US) 
Sensible Heat Storage 
Thermal layering and the propagation of waves in the 
boundary zone, 8:5259 (R:SE:In Swedish) 
Stirring 
Surface heat transfer in a stirred boiling-water bath, 8:5846 
(R:US) 
Wave Propagation 
Thermal layering and the propagation of waves in the 
boundary zone, 8:5259 (R:SE:In Swedish) 
WATER CHEMISTRY 
Comparative Evaluations 
Trace metals in natural water. An analytical intercomparison, 
8:6106 (R:SE:In Swedish) 
Computer Calculations 
Predicted rates of formation of iodine hydrolysis species at pH 
levels, concentrations, and temperatures anticipated in LWR 
accidents, 8:5231 (R:US) 
WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
WWR TYPE REACTORS 


Acoustic Emission Testing 
Experimental study of the operation of an interpretation model 
for evaluating flaws in acoustic emission inspection in a 
nuclear reactor, 8:5152 (R:DE:GE) 
Explosions 
Pressure build-up by hydrogen combustion, 8:5173 (R:DE:In 
German) 
In-Service Inspection 
Effectiveness and reliability of US inservice inspection 
techniques, 8:5151 (R:US) 
Loss of Coolant 
Hydrogen distribution in a containment with a high-velocity 
hydrogen-steam source, 8:5201 (R:US) 
Reactor Safety 
Elastic-plastic fracture concepts in the series: Safety of the 
pressure boundary of light water reactors. Materials for 
advanced reactor systems, 8:5145 (R:DE:GE) 
Spent Fuel Storage 
Dry storage of spent light-water-reactor fuel: demonstrations 
and designs, 8:4272 (R:US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 





WATER RESERVOIRS 
Energy Consumption 


Energy Consumption 
End-use study of domestic hot water: EPRI/TVA/CEPB. 
Final report, 8:5501 (R:US) 
Load Management 
Water-heating/space-conditioning control test. Interim report, 
8:5500 (R:US) 
WATER RESERVOIRS 


See also COOLING PONDS 
RESERVOIR ENGINEERING 


Design 
Performance specifications for water supply facilities 
Panhandle Reservoir No. 1 and pump station. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
Project, Converse County, Wyoming), 8:4030 (R:US) 
WATER RESOURCES 
Allocations 
Energy siting in Utah: a programming model, 8:6166 (R:US) 
Resource Assessment 
Development of models for the planning of large-scale water- 
energy systems. Final report, 8:5308 (R:US) 
Water Chemistry 
Trace metals in natural water. An analytical intercomparison, 
8:6106 (R:SE:In Swedish) 
WATER SOURCE HEAT PUMPS 
Water Wells 
Use of twin wells and water-source heat pumps for energy 
conservation in Louisiana. Technical report No. 9, 8:5486 
(R:US) 
WATER TREATMENT PLANTS 
Waste Heat Utilization 
City of Orlando: resource-recovery project. Final feasibility 
study, 8:5576 (R:US) 
WATERFLOODING 
Mathematical Models 
Calculation of shocks in oil reservoir modeling and porous 
flow, 8:4116 (R:US) 
WATTS BAR-1 REACTOR 
Electrical Equipment 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Reactor Components 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Security 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Steam Generators 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
WATTS BAR-2 REACTOR 
Electrical Equipment 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Reactor Components 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Security 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
Steam Generators 
Safety evaluation report related to the operation of Watts Bar 
Nuclear Plant, Units 1 and 2: Docket Nos. 50-390 and 50- 
391, 8:5107 (R:US) 
WAVEGUIDES 
Beam Dynamics 
Electron acceleration in a homogeneous circular diaphragmatic 
wavequide with account for current loading, 8:5906 
(RA:SU:In Russian) 
Study on longitudinal motion of particles in a superhigh energy 
proton synchrotron accelerating system under pulse current 
leading, 8:5905 (RA:SU:In Russian) 
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Control Equipment 
Plasma sweeper to control lower-hybrid wave coupling, 8:6637 
(J:US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
Detection 
Far-infrared contraband-detection-system development for 
personnel-search applications, 8:4526 (R:US) 
WEATHERIZATION 
Allocations 
Weatherization program, 8:5378 (BA:US) 
WECS 
See WIND TURBINES 
WELDED JOINTS 
Intergranular Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
Liquid Penetrant Inspection 
Robotization of sweating control process. Design and 
development of prototype, 8:5052 (R:FR:In French) 
Microhardness 
Transformation and tempering behavior of 12Cr-1Mo-0.3V 
martensitic stainless steel weldments, 8:5656 (J:NL) 
Stress Corrosion 
Stress-corrosion cracking of Alloys 600 and 690 and weld 
metals No. 82 and No. 182 in high-temperature water. 
Interim report, 8:5041 (R:US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Forecasting 
Forecast of geothermal drilling activity, 8:4755 (J:US) 
Noise 
Simulated geothermal drilling noise study, 8:4862 (J:US) 
WELL LOGGING 


See also INDUCTION LOGGING 
NEUTRON-NEUTRON LOGGING 


Data Analysis 

Well log analysis applied to Cerro Prieto geothermal field, 

8:4791 (RA:US) 
Data Transmission 

Fiber-optic data-transmission system for borehole logging. 
Final report. National Uranium Resource Evaluation, 8:6022 
(R:US) 

WELL PRESSURE 
Transients 

Pressure transient testing, 8:4124 (J:US) 

Studies of the uniqueness of solutions of pressure transient 
responses and the effects of fracture skin and wellbore 
storage, fracture geometry, and flowback of fracture fluid, 
8:4175 (R:US) 

WELL STIMULATION 
Equipment 

Review of surface-equipment requirements for geothermal-well 
stimulation. Geothermal-reservoir well-stimulation program, 
8:4908 (R:US) 

WELLHEAD PRICES 
Deregulation 

Impact of wellhead gas price deregulation on gas pipeline rate 

regulation, 8:4186 (BA:US) 
WENDELSTEIN-7 STELLARATOR 
Impurities 
Heavy impurity collection at the plasma edge of the stellarator 
W VIIA, 8:6537 (R:DE) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 

State drawdowns and use of low-income home energy 

assistance program funds, 8:5290 (R:US) 
Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 
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Geothermal Exploration 
Preliminary geothermal investigations in West Virginia, 8:4810 
(J:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
Nature Reserves 
Mineral resources of the Cranberry Wilderness Study Area, 
Webster and Pocahontas Counties, West Virginia, 8:4051 
(R:US) 
WESTINGHOUSE GASIFICATION PROCESS 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Second 
quarterly project report, July 1981-September 1981, 8:3941 
(R:US) 
Process Development Units 
Advanced coal gasification system for electric power 
generation. Fourth quarterly progress report, July 1- 
September 30, 1979 (Tests TP-022-3, TP-023-1 and TP-023- 
2), 8:3966 (R:US) 
WHOLE-BODY IRRADIATION 
Biological Radiation Effects 
Morphological study of the effect of cyclophosphamide, 
dimethylmyleran and whole-body irradiation for the 
conditioning of dogs to bone marrow transplantation, 8:6228 
(R:DE:In German) 
WIDOWS CREEK STEAM PLANT 
Waste Disposal 
Forced-oxidation demonstration at the TVA Widows Creek 
Unit 8 FGD System, 8:6060 (R:US) 
WILD ANIMALS 
Ecology 
Application of ecological mapping, 8:6141 (RA:US) 
WILDERNESS AREAS 
See NATURE RESERVES 


Computerized Simulation 
Wind-shear climatology for large wind-turbine generators, 
8:4986 (R:US) 
Shear 
Wind-shear climatology for large wind-turbine generators, 
8:4986 (R:US) 
Turbulence 
Comparison of model and observations of the wake of a MOD- 
OA wind turbine, 8:4987 (R:US) 
Structure of turbulence at Naesudden I, 8:4985 (R:SE:In 
Swedish) 
Velocity 
Measurements of wind conditions and turbine efficiency of 22 
kW NORDTANK windmill, 8:4993 (R:DK:In Danish) 
Measurements of wind conditions and turbine efficiency of 45 
kW SONEBJERG windmill, 8:4994 (R:DK:In Danish) 
Measurements of wind conditions and turbine efficiency of 15 
kW KURIANT windmill, 8:4995 (R:DK:In Danish) 
Procedure for estimation of Weibull statistics from threshold 
influenced wind data, 8:4970 (R:DK) 
WIND POWER 
Computerized Simulation 
Renewable energy sources in integrated energy systems (A 
simulation model of wind power use in a district heating 
system), 8:4976 (R:SE:In Swedish) 
Heat Distribution Systems 
Renewable energy sources in integrated energy systems (A 
simulation model of wind power use in a district heating 
system), 8:4976 (R:SE:In Swedish) 
Resource Assessment 
Meteorological field measurement at potential and actual wind- 
turbine sites, 8:4988 (R:US) 
WIND POWER PLANTS 
Demonstration Programs 
Experiences from siting two large scale WECS prototypes in 
Sweden, 8:5291 (R:SE) 
Economic Analysis 
Economic revenues from small wind power plants connected 
to the electric mains, 8:4971 (R:SE:In Swedish) 
Economy of a windmill, 8:4973 (R:DK:In Danish) 


Efficiency 
Measurements of wind conditions and turbine efficiency of 22 
kW NORDTANK windmill, 8:4993 (R:DK-In Danish) 
Measurements of wind conditions and turbine efficiency of 45 
kW SONEBJERG windmill, 8:4994 (R:DK:In Danish) 
Measurements of wind conditions and turbine efficiency of 15 
kW KURIANT windmill, 8:4995 (R:DK-In Danish) 
Electric Batteries 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
Interconnected Power Systems 
Study of the uniformity of small wind power plants connected 
to mains, 8:4977 (R:SE:In Swedish) 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
Noise 
Noise from wind turbines with horizontal axis, 8:4974 (R-SE:In 
Swedish) 
Power Generation 
Measurements of wind conditions and turbine efficiency of 45 
kW SONEBJERG windmill, 8:4994 (R:DK-In Danish) 
Profits 


Economic revenues from small wind power plants connected 


to the electric mains, 8:4971 (R:SE-:In Swedish) 
Safety 
Interfacing wind energy conversion equipment with utility 
systems, 8:5437 (J:GB) 
Site Selection 
Experiences from siting two large scale WECS prototypes in 
Sweden, 8:5291 (R:SE) 


Specifications 
Specification of small wind power plants, 8:4983 (R-SE:In 
Swedish) 
Standards 
Specification of small wind power plants, 8:4983 (R:SE-In 
Swedish) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Computerized Simulation 
SOLSTOR II description and user's guide, 8:4683 (R:US) 
Control Systems 

Pitch control system for large scale wind turbines, 8:4984 
(R:SE) 

Wind power plants. Hydraulic transmission with control 
systems for unrestricted number of revolutions, 8:4980 
(R:SE:In Swedish) 

Cost 
Costs for Swedish Wind Turbine Systems, 8:4972 (R:SE) 
Data Acquisition 

Meteorological field measurement at potential and actual wind- 

turbine sites, 8:4988 (R:US) 
Electric Batteries 

Effect of emerging rechargeable battery technology on stand- 

alone power sources, 8:5268 (R:US) 
Hydraulic Control Devices 

Wind power plants. Hydraulic transmission with control 
systems for unrestricted number of revolutions, 8:4980 
(R:SE:In Swedish) 

Interconnected Power Systems 

Project demonstration of wind turbine electricity: 
interconnecting a northern Michigan fruit farm with a major 
utility. Final report (Wind turbine installed on a farm), 
8:4975 (R:US) 

Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
Mathematical Models 
Roll up model for rotor wake vortices, 8:4979 (R:SE) 
Mechanical Vibrations 

Noise from wind turbines with horizontal axis, 8:4974 (R:SE:In 

Swedish) 
Performance 

Test report for a Ulrik Poulsen Windmill type 1 from VPF 

maskinfabrik A/S, 8:4989 (R:DK:In Danish) 





Technical specification for design and installation of wind 
turbine systems (WTS) in Sweden. Part 1 - Horizontal axis 
land based large scale WTS, prototype, 8:4981 (R:SE) 

Tilt Mechanisms 

Pitch control system for large scale wind turbines, 8:4984 

(R:SE) 
Towers 

Investigation of towers. Framework structures for horizontal 

axis wind power plants, 8:4982 (R:SE:In Swedish) 
Turbine Blades 

Measurements and calculations of forces on the blades of a 

stall-regulated HAWT, 8:4990 (R:DK) 
WINDING MACHINES 
Design 
Clamp for use in winding large magnet coils (Patent), 8:5834 
(P:US) 
WINDOWS 
Antireflection Coatings 
Solar optical materials for innovative window design, 8:5476 


(R:US) 


Heat losses due to windows. Project report, 8:5483 (R:DK:In 
Danish) 
Heat Losses 
Heat losses due to windows. Project report, 8:5483 (R:DK:In 
Danish) 
Heat Mirrors 
Solar optical materials for innovative window design, 8:5476 
(R:US) 
Photochromic Materials 
Solar optical materials for innovative window design, 8:5476 
(R:US) 
Solar Control Films 
Solar optical materials for innovative window design, 8:5476 
(R:US) 
Thermal Insulation 
Solar optical materials for innovative window design, 8:5476 
(R:US) 
WISCONSIN 
State drawdowns and use of low-income home energy 
assistance program funds, 8:5290 (R:US) 
Energy Policy 
Energy Development and Demonstration Program. Year end 
report, June 1982, 8:5373 (R:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:4302 (R:US) 
WNP-4 REACTOR 
Financing 
Financial community's perceived impacts which could result 
from default or successful legal challenge by participants in 
Washington Public Power Supply System Nuclear Project 
Nos. 4 and 5, 8:5066 (R:US) 
Legal Aspects 
Financial community's perceived impacts which could result 
from default or successful legal challenge by participants in 
Washington Public Power Supply System Nuclear Project 
Nos. 4 and 5, 8:5066 (R:US) 
WNP-5 REACTOR 
Financing 
Financial community's perceived impacts which could result 
from default or successful legal challenge by participants in 
Washington Public Power Supply System Nuclear Project 
Nos. 4 and 5, 8:5066 (R:US) 
Legal Aspects 
Financial community's perceived impacts which could result 
from default or successful legal challenge by participants in 
Washington Public Power Supply System Nuclear Project 
Nos. 4 and 5, 8:5066 (R:US) 
wooD 
Acid Hydrolysis 
Configurations for a forest refinery: an interim report (Steam 
explosion vs acid hydrolysis pretreatment; organosolv vs 
kraft pulping processes), 8:4559 (R:US) 
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Anaerobic Digestion 
Bioconversion of woody biomass as a renewable source of 
energy, 8:4671 (B:US) 
Biodegradation 
Bioconversion of woody biomass as a renewable source of 
energy, 8:4671 (B:US) 
Combustion 
Creosote production from beetle infested timber, 8:4561 
(RA:US) 
Energy Conversion 
Exploratory considerations of scale effects on the potential 
performance of wood-energy conversion systems, 8:4625 
(R:US) 
Enzymatic Hydrolysis 
Configurations for a forest refinery: an interim report (Steam 
explosion vs acid hydrolysis pretreatment; organosolv vs 
kraft pulping processes), 8:4559 (R:US) 
Evaluation 
Wood energy resources in Georgia, 8:5428 (RA:US) 
Gasification 
Forest Fuels wood-gasification system. Final test report, 8:4619 
(R:US) 
Liquefaction 
Analysis and comparison of products from wood liquefaction, 
8:4658 (R:US) 
Physical Properties 
Design of plywood and paper flywheel rotors. Final report, 
8:5257 (R:US) 
Waste Product Utilization 
Evaluation of alternatives to open burning of forest and 
agricultural residues (other than rice straw) in California, 
8:5529 (R:US) 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Design 
Wood heating system design conflicts and possible resolutions, 
8:4612 (RA:US) 
Heating Systems 
Integrating wood and solar heating systems, 8:4705 (RA:US) 
Meetings 
Wood energy. Volume II. The fuelwood resource new 
technology safety, 8:4607 (R:US) 
Performance 
Great expectations and the wood burner, 8:4614 (RA:US) 
Performance Testing 
Efficiency and performance of residential wood burning 
appliances, 8:4615 (RA:US) 
Safety 
Safety considerations in wood burning, 8:5461 (RA:US) 
Surveys 
Residential wood heating survey of 1980, 8:4608 (RA:US) 
Thermal Insulation 
Resolving the controvery over Table 5B, 8:4617 (RA:US) 
WOOD BURNING FURNACES 
Construction 
Development of a high efficiency wood burning boiler or Ben 
Franklin revisited, 8:5460 (RA:US) 
Design 
Development of a high efficiency wood burning boiler or Ben 
Franklin revisited, 8:5460 (RA:US) 
Efficiency 
Efficiency and emissions design considerations in wood fired 
central heat systems, 8:4613 (RA:US) 
Performance Testing 
North Georgia Wood-Heater Demonstration project: 1979-80 
data-monitoring-analysis report, 8:5499 (R:US) 
Tax Credits 
Assessment of proposed federal tax credits for residential 
wood-burning equipment, 8:5466 (R:US) 
WOOD FUELS 
Use of wood in lieu of oil in fuel burning industries in the 
United States, 8:5519 (R:US) 
Availability 
Firewood from public lands: a management problem or a 
resource opportunity, 8:4609 (RA:US) 





273S / ERA Vol. 8, No. 3 


Combustion Products 
Emissions from combustion of peat and wood-chips, 8:6059 
(R:SE:In Swedish) 
ives 
Community-scaled fuelwood cooperatives: a prospectus, 8:4610 
(RA:US) 
Environmental Impacts 
Prospective significance of temperate zone carbon pool 
transients, 1980-2010, 8:4600 (RA:US) 
Fire Hazards 
Underwriters Laboratories’ role in wood heat safety, 8:4616 
(RA:US) 
Fluidized-Bed Combustion 
Bibliography fluidized-bed combustion reports, 8:5875 (R:US) 
Harvesting 
Small timber harvesting and fuelwood marketing in western 
Washington, 8:4611 (RA:US) 
Marketing 
Small timber harvesting and fuelwood marketing in western 
Washington, 8:4611 (RA:US) 
Meetings 
Wood energy. Volume II. The fuelwood resource new 
technology safety, 8:4607 (R:US) 
Safety 
Underwriters Laboratories’ role in wood heat safety, 8:4616 
(RA:US) 
Yields 
Firewood from public lands: a management problem or a 
resource opportunity, 8:4609 (RA:US) 
WOOD PRODUCTS INDUSTRY 
Health Hazards 
Working environment in small wood-working factories. 
Literature survey, working environment problems, suggested 
measures, need for research and development, 8:5524 
(R:SE:In Swedish) 
Planning 
Working environment in small wood-working factories. 
Literature survey, working environment problems, suggested 
measures, need for research and development, 8:5524 
(R:SE:In Swedish) 
WOOD WASTES 
Availability 
Energy inputs and outputs of fuel-alcohol production. 
Appendices C through F. Methanol from cellulose, 8:4621 
(R:US) 
Combustion 
Improved combustion of wood waste in industrial boilers. 
Technology applications manual; technology transfer, 8:5521 
(R:US) 
Gasification 
Biomass alternative fuels program: final report. Feasibility 
study for fuels production: fluidized-bed gasification of 
wood, Potlatch Corporation, 8:4630 (R:US) 
Forest Fuels wood-gasification system. Final test report, 8:4619 
(R:US) 
Harvesting 
Energy inputs and outputs of fuel-alcohol production. 
Appendices C through F. Methanol from cellulose, 8:4621 


Handling of fuel chips - a health problem, 8:4562 (R:SE:In 
Swedish) 
Resource Potential 
Utilization and processing of forest energy. Part 5. Potentials 
of waste wood as fuel, 8:4563 (B:FI:In Finnish) 
WORKERS 


See PERSONNEL 
WWER TYPE REACTORS 


See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 


Power Density 
Calculation of the permissible power of WWER type reactors, 
8:5074 (R:DD:In German) 
Reactor Materials 
Topic 1. Steels for light water reactor pressure vessels, 8:5069 
(RA:CS:In Czech) 


WWR TYPE REACTORS 
Group Constants 

Effective technique for thermal constants calculation for 

uranium-water lattices, 8:5133 (RA:SU:In Russian) 
Reactor Kinetics 

Effective technique for thermal constants calculation for 

uranium-water lattices, 8:5133 (RA:SU:In Russian) 
WYOMING 
Air Quality 

Air-quality permit application for a proposed coal-gasification 
plant, Converse County, Wyoming. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; baseline air quality 
monitoring), 8:4099 (R:US) 

Quarterly air quality and meteorology data. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
project, Converse County, Wyoming; air quality and 
meteorology data at proposed site), 8:4033 (R:US) 

Coal Gasification Plants 

Historic, enthnohistoric and prehistoric cultural resource 
inventory. Final technical report, November 1980-May 1982, 
8:4039 (R:US) 

Coal Reserves 

Documentation of the demonstrated reserve base of coal in the 
United States. Volume 2. Final report, 8:4049 (R:US) 

Documentation of the demonstrated reserve base of coal in the 
United States. Final report, Volume 1, 8:4048 (R:US) 

Geochemical Surveys 

Exploration-systems approach to the Copper Mountain area 
uranium deposits, central Wyoming. National Uranium 
Resource Evaluation, 8:4225 (R:US) 

Integrated studies, 8:4231 (RA:US) 

Subsurface geochemical studies, 8:4228 (RA:US) 

Surface geochemical studies, 8:4227 (RA:US) 

Geological Surveys 

Exploration-systems approach to the Copper Mountain area 
uranium deposits, central Wyoming. National Uranium 
Resource Evaluation, 8:4225 (R:US) 

Integrated studies, 8:4231 (RA:US) 

Search for oil and gas in the Idaho-Wyoming-Utah salient of 
the Overthrust Belt. Report of Investigations No. 21 
(Report), 8:4110 (R:US) 


Geological studies, 8:4226 (RA:US) 
Geophysical Surveys 
Exploration-systems approach to the Copper Mountain area 
uranium deposits, central Wyoming. National Uranium 
Resource Evaluation, 8:4225 (R:US) 
Geophysical studies, 8:4229 (RA:US) 
Integrated studies, 8:4231 (RA:US) 
Low-Level Radioactive Wastes 
1980 state-by-state assessment of low-level radioactive wastes 
shipped to commercial disposal sites, 8:-4302 (R:US) 
Meteorology 
Quarterly air quality and meteorology data. Final technical 
report, November 1980-May 1982 (Proposed WyCoalGas 
project, Converse County, Wyoming; air quality and 
meteorology data at proposed site), 8:4033 (R:US) 
Natural Gas Industry 
Wyoming's oil and gas industry. Public Information Circular 
No. 17, 8:4154 (R:US) 
Oil Fields 
Forecasting future oil field sizes through statistical analysis of 
historical changes in oil field populations, 8:4101 (RA:US) 
Oil Shale Deposits 
Stratigraphic variations in oil-shale fracture properties, 8:4208 
(R:US) 
Petroleum Industry 
Wyoming's oil and gas industry. Public Information Circular 
No. 17, 8:4154 (R:US) 
Radiometric Surveys 
Emanometric studies, 8:4230 (RA:US) 
Subsurface geochemical studies, 8:4228 (RA:US) 





Uranium Deposits 

Copper Mountain, Wyoming, intermediate-grade uranium 
resource assessment project. Final report. National Uranium 
Resource Evaluation, 8:4236 (R:US) 

Emanometric studies, 8:4230 (RA:US) 

Exploration-systems approach to the Copper Mountain area 
uranium deposits, central Wyoming. National Uranium 
Resource Evaluation, 8:4225 (R:US) 

Geological studies, 8:4226 (RA:US) 

Geophysical studies, 8:4229 (RA:US) 

Integrated studies, 8:4231 (RA:US) 

National Uranium Resource Evaluation: Gillette Quadrangle, 
Wyoming, South Dakota, and Montana, 8:4239 (R:US) 

Subsurface geochemical studies, 8:4228 (RA:US) 

Surface geochemical studies, 8:4227 (RA:US) 

Water Reservoirs 

Water supply and yield analysis. Final technical report, 

November 1980-May 1982, 8:4026 (R:US) 
Water Rights 

Report on surface geology and groundwater investigations of 
Mortons and Green Valley Well Fields. Final technical 
report, November 1980-May 1982, 8:4025 (R:US) 

Water supply and yield analysis. Final technical report, 
November 1980-May 1982 (Proposed WyCoalGas project, 
Converse County, Wyoming; Wyoming water rights; 
computerized tabulation; no text), 8:4028 (R:US) 


x 


XANTHATES 
Adsorption 
Coal-flotation chemistry. Final report, 1975-1981, 8:4069 
(R:US) 
XENON 
Atom-Atom Collisions 
Multiproperty empirical interatomic potentials for ArXe and 
KrXe, 8:6344 (J:US) 
Diffusion 
Mound activities in chemical and physical research: January- 
June 1982, 8:5743 (R:US) 
XENON 133 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
XENON 135 
Radiation Monitoring 
Offsite environmental monitoring report. Radiation monitoring 
around United States nuclear test areas, calendar year 1981, 
8:6092 (R:US) 
XP CELLS 
Inactivation 
Correlations between inactivation of human cells and numbers 
of pyrimidine dimers induced by a sun lamp and 254 nm 
radiation, 8:6243 (J:GB) 
X-RAY DOSIMETRY 
Thermoluminescent Dosemeters 


REM response of the Idaho National Engineering Laboratory 


personnel dosimeter to photons, 8:6012 (J:GB) 
X-RAY FLUORESCENCE ANALYZERS 
Resolution 
Design considerations for an x-ray microprobe, 8:5918 (R:US) 
X-RAY SPECTROSCOPY 
Energy dispersion X-ray analysis through scanning electron 
microscopy, 8:5724 (RA:BR:In Portuguese) 
XYLENE-PARA 
Oxidation 
Radiation-chemical and photochemical oxidaiion of 
alkylaromatic hydrocarbon, 8:5780 (RA:DD) 
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YANKEE CONNECTICUT REACTOR 

See CONNECTICUT YANKEE REACTOR 
YANKEE MAINE REACTOR 

See MAINE YANKEE REACTOR 
YANKEE ROWE REACTOR 

See ROWE YANKEE REACTOR 
YELLOWSTONE NATIONAL PARK 

Temperature Surveys 
Part III, ground temperatures in and near Yellowstone 
National Park, 8:4801 (RA:US) 
YEREVAN SYNCHROTRON 
See EREVAN SYNCHROTRON 
YTTERBIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance, 
orientation study of central Louisiana. National Uranium 
Resource Evaluation program, 8:4224 (R:US) 

Neutron activation and other analytical data for plutonic rocks 
from North America and Africa. National Uranium 
Resource Evaluation, 8:4235 (R:US) 

Orientation study of central Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4233 (R:US) 

Orientation study of northern Arkansas. National Uranium 
Resource Evaluation program. Hydrogeochemical and 
stream-sediment reconnaissance, 8:4232 (R:US) 

YTTRIUM COMPOUNDS 
Faraday Effect 

Healing behavior of nuclear tracks in yttrium iron garnet films, 

8:5703 (J:US) 
Magnetization 

Healing behavior of nuclear tracks in yttrium iron garnet films, 

8:5703 (J:US) 
Paramagnetism 

Healing behavior of nuclear tracks in yttrium iron garnet films, 

8:5703 (J:US) 


ZEA MAYS 
See MAIZE 
ZEPHYR REACTOR 
Automation 
Development of automatic facilities for ZEPHYR, 8:6614 
(R:DE) 
Fuel Systems 
ZEPHYR tritium system, 8:6612 (R:DE) 
Reactor Vessels 
Vacuum vessel and limiter for ZEPHYR, 8:6611 (R:DE) 
Remote Handling 
Remote handling in ZEPHYR, 8:6613 (R:DE) 
Tritium 
ZEPHYR tritium system, 8:6612 (R:DE) 
Vacuum Systems 
Vacuum vessel and limiter for ZEPHYR, 8:6611 (R:DE) 
ZERO ENERGY FAST REACTOR-ZEPHYR 
See ZEPHYR REACTOR 
ZERO POWER REACTORS 
See also ZEPHYR REACTOR 
Multiplication Factors 
Determination of the Ksub(ef) for the BFS-40 critical assembly 
using different programs and systems of constants, 8:5165 
(RA:SU:In Russian) 
ZIMBABWE 
Energy Policy 
US trade and development program. Energy projects data 
sheets, 8:5288 (R:US) 
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ZINC 
Biological Effects 
Photosynthesis, growth and competitive ability of some 
coniferous forest mosses and the influence of herbicides and 
heawy metals (Cu, Zn), 8:6261 (R:SE) 
Ecological Concentration 
Some heavy metal contents of Bering Sea seals, 8:6128 
(BA:US) 
Time-series analysis for identification of particle-emission 
sources, 8:6046 (R:US) 


Effects of composition, solutions, and burial on nuclear waste 
glasses, 8:4395 (RA:US) 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
Examination of the MCC-1 leach test method. Part 3: 
comparison of glass compositions, 8:4404 (RA:US) 
Quantitative Chemical Analysis 
Examination of the MCC-1 leach test method. Part 2: 
experimental technique, 8:4403 (RA:US) 
X-Ray Fluorescence Analysis 
Elemental analysis of whole coal using energy-dispersive x-ray 
fluorescence, 8:3977 (R:US) 
ZINC 67 
Electromagnetic Isotope Separation 
Concurrent reduction and distillation: an improved technique 
for the recovery and chemical refinement of the isotopes of 
cadmium and zinc, 8:5735 (R:US) 
Purification 
Concurrent reduction and distillation: an improved technique 
for the recovery and chemical refinement of the isotopes of 
cadmium and zinc, 8:5735 (R:US) 
ZINC CHLORIDES 
Catalytic Effects 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, January-March 
1982, 8:3928 (R:US) 
ZINC OXIDES 


Influence of metal oxides on the leach rate and crystallisation 
behaviour of waste glasses, 8:4352 (RA:DE) 
ZINC SULFIDES 
Catalytic Effects 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts, 8:3935 (R:US) 
Evaluation of coal minerals and metal residues as coal- 
liquefaction catalysts. Final report, 8:3934 (R:US) 
ZINC-CHLORINE BATTERIES 
Life-Cycle Cost 
Effect of emerging rechargeable battery technology on stand- 
alone power sources, 8:5268 (R:US) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION-1 REACTOR 
Failure Mode Analysis 
Operator action event trees for the Zion 1 pressurized water 
reactor, 8:5229 (R:US) 
Reactor Operators 
Operator action event trees for the Zion 1 pressurized water 
reactor, 8:5229 (R:US) 
ZIRCALOY 
Fracture Properties 
Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 
Physical Radiation Effects 
Materials Science Division light-water-reactor safety research 
program. Quarterly progress report, January-March 1982, 
8:5234 (R:US) 
ZIRCON 
Microstructure 
Effects of ZrO2 and ZrSiO, on the structure of fused spinels, 
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8:4441 SAND—82-1005/2 
8:4442 SAND—82-1384C 
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8:4452 SAND—82-2282C 
8:4462 SAND—82-0664-Vol.2-App.- 
Pt.1 
8:4482 SAND—82-0664- 
Vol.2.App.Pt.2 
8:4502 SAND—82-1387C 
8:4526 SAND—82-0161 
Sandia National Labs., Livermore, CA (USA) 
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Sandia National Labs., Albuquerque, NM 
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Solid State Lab. 
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Jet Propulsion Lab., Pasadena, CA (USA) 
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8:4682 SAND—81-7089/4 
Sandia National Labs., 
(USA) 
8:4683 SAND—82-0188 
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8:5637 SAND—82-1475C 
8:5643 Journal of Applied Physics 53 
NO. 11. 7350-7354 (Nov 
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Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations 
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8:5161 EGG-LOFT—5925 
8:5167 NUREG/CR—0169-Vol.4 
8:5168 NUREG/CR—0169-Vol.20 
8:5188 EGG—2188 
EG and G Idaho, Inc., Idaho Falls (USA) 
8:5189 EGG-M—04982 
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See LBL-15021 

See LBL-15045 

(6. annual international collaboration of advanced neutron 
sources meeting, Argonne, IL, USA, 28 Jun-2 Jul 1982) 

See LA-UR-82-2648 

(Elementary particle physics and future facilities summer 
study, Snowmass, CO, USA, 1 Jun 1982) 

See LA-UR-82-2728 

See LA-UR-82-2727 

See BNL-32010 

See LA-UR-82-2915 

See DOE/ER/40033-25 

(Workshop on proton decay experiments, Argonne, IL, 
USA, 7-11 Jun 1982) 

See BNL-31974 

(Seminar on new trends in particle acceleration techniques, 
Capri, Italy, 1-3 Jun 1982) 

See LBL-14819 

(American Mathematical Society conference on partial differ- 
ential equations, Durham, NH, USA, 1 Jun 1982) 

See LA-UR-82-2993 

See LA-UR-82-2832 

(International topical meeting on LMFBR safety, Lyon, 
France, 18-23 Jul 1982) 

See HEDL-SA-2593 

See HEDL-SA-2613 

(International symposium on applications of laser-doppler an- 
emometry to fluid mechanics, Lisbon, Portugal, 5-7 Jul 1982) 
See LBL-14942 

(SLAC summer institute on particle physics, Stanford, CA, 
USA, 17 Jul-7 Aug 1982) 

See SLAC-PUB-2950 

(PAHR information exchange conference, Karlsruhe, F.R. 
Germany, 28-30 Jul 1982) 

See EGG-M-04982 

(21. international conference on high energy physics, Paris, 
France, 29 Jul-8 Aug 1982) 

NTIS, PC A02/MF AOl 

See BNL-31996 

See BNL-31949 

See BNL-31953 

See DOE/ER/40033-32 

(15. annual International Metallographic Society meeting, 
Orlando, FL, USA, 18-21 Jul 1982) 

See DOE/ER/06039-2 

(Designing and managing energy conscious commercial 
buildings conference, Denver, CO, USA, 19-20 Jul 1982) 

See LBL-14863 

(2. international otto schott colloquium, Jena, F.R. Germany, 
12-16 Jul 1982) 

See SAND-82-2216C 

(2. LAMPF workshop, Los Alamos, NM, USA, 19-22 Jul 
1982) 

See BNL-31943 

See BNL-31948 

(US/Japan joint seminar technological applications of tetra- 
hedral amorphous solids, Palo Alto, CA, USA, 19-23 Jul 
1982) 

See BNL-31803 
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Availability 


(USSR academy of sciences conference, Moscow, USSR, 6 
Jul 1982) 

See LA-UR-82-2845 

(American Fisheries Society annual meeting, Las Vegas, NV, 
USA, 19-22 Jul 1982) 

See PNL-SA-9381 

(HEVEM summer institute workshop, Argonne, IL, USA, 
21-23 Jul 1982) 

See LBL-14720 

(International meeting on thermal nuclear reactor safety, Chi- 
cago, IL, USA, 29 Aug-2 Sep 1982) 

See BNL-NUREG-31769 

See EGG-M-02582 

See PNL-SA-10682 

See BNL-NUREG-31795 

See BNL-NUREG-31796 

(17. Intersociety Energy Conversion Engineering conference, 
Los Angeles, CA, USA, 8-13 Aug 1982) 

See UCRL-87592 

NTIS, PC A02/MF AO1 

Chicago, IL; Institute of Gas Technology (1982). 

Chicago, IL; Institute of Gas Technology (1982). 

See PNL-SA-10202 } 

See UCRL-87635 

(2. ASME international computer engineering conference, 
San Diego, CA, USA, 15-19 Aug 1982) 

See EGG-M-11782 

(Review of progress in quantitative NDE, San Diego, CA, 
USA, 1-6 Aug 1982) 

See LA-UR-82-2630 

See LA-UR-82-2664 

See LA-UR-82-2703 

See UCRL-88240 

(26. technical symposium and exhibition of the International 
Society for Optical Engineering, San Diego, CA, USA, 21-27 
Aug 1982) 

See UCRL-87363 

See EGG-M-14982 

(Energy storage contractors review meeting, Arlington, VA, 
USA, 23-26 Aug 1982) 

See PNL-SA-10659 

See UCRL-15500 

(3. AAPG circum-Pacific Energy and Materials conference, 
Honolulu, HI, USA, 22-28 Aug 1982) 

See PNL-SA-10083 

See LBL-14820 

(International conference on X-ray and VUV synchrotron ra- 
diation instrumentation, Hamburg, F.R. Germany, 9-13 Aug 
1982) 

See BNL-31971 

See BNL-31970 

(Alpha-contaminated waste management meeting, Gaithers- 
burg, MD, USA, 10-13 Aug 1982) 

See PNL-SA-10626 

See PNL-SA-10624 

See LA-UR-82-3001 

(Summer study in energy efficient buildings, Santa Cruz, CA, 
USA, 22-28 Aug 1982) 

See LBL-14787 

See LBL-14838 

(4. annual DOE LLWMP participant's information meeting, 
Denver, CO, USA, 31 Aug-2 Sep 1982) 

See BNL-31888 

(Workshop on nuclear power plant aging, Bethesda, MD, 
USA, 4-5 Aug 1982) 

See SAND-82-1625C 

(Institute of mathematics and statistics annual meeting, Cin- 
cinnati, OH, USA, 16-19 Aug 1982) 

See UCRL-87391 

(Science of silicon materials preparation workshop, Phoenix, 
AZ, USA, 23-25 Aug 1982) 

See SERI/TP-212-1726 

(Window energy show, Las Vegas, NV, USA, 9-11 Aug 
1982) 

See LBL-14694 

(3. Marcel Grossman meeting on the recent development of 
general relativity, Shanghai, Switzerland, 28 Aug-3 Sep 1982) 
See LA-UR-82-2947 

(9. international mass spectrometry conference, Vienna, Aus- 
tria, 29 Aug-3 Sep 1982) 

See PNL-SA-10074 

(Symposium on social, economic, and cultural impacts of 
neutral resource development, Anchorage, AK, USA, 25-27 
Aug 1982) 

See BNL-31935 
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Availability 


(7. international Nathigali summer college on physics and 
contemporary needs, Islamabad, Pakistan, 15-19 Aug 1982) 
See FERMILAB/TM-1131 

(54. National Technical Association annual convention, Balti- 
more, MD, USA, 2-7 Aug 1982) 

See EGG-M-07882 

(18. ceramic science conference on advances in materials 
characterization, Alfred, NY, USA, 16-18 Aug 1982) 

See UCRL-88179 

(Oil Shale Task Force conference, Vail, CO, USA, 9-12 Aug 
1982) 

See PNL-SA-10462 

(5. international symposium on computer-assisted carto- 
graphy, Crystal City, VA, USA, 26 Aug 1982) 

See PNL-SA-10693 

(Nordic meeting on nuclear physics, Fuglso, Denmark, 16-20 
Aug 1982) 

See LBL-14786 

(16. IEEE photovoltaics specialists conference, San Diego, 
CA, USA, 28-30 Sep 1982) 

See SAND-82-2195C 

See SERI/TP-213-1756 

See SAND-82-0731C 

(Symposium on low level waste disposal, Washington, DC, 
USA, 29-30 Sep 1982) 

See LA-UR-82-2971 

(BNES international conference on gas cooled reactors 
today, Bristol, UK, 20-24 Sep 1982) 

See GA-A-16775 

(4. international symposium on wind energy systems, Stock- 
holm, Sweden, 21-24 Sep 1982) 

See RISO-M-2346 

See PNL-SA-9987 

(8. symposium on microdosimetry, Julich, F.R. Germany, 27 
Sep-1 Oct 1982) 

See PNL-SA-10243 

See PNL-SA-10242 

NTIS, PC A02/MF AO1 

(International conference on radioactive waste management, 
Winnipeg, Manitoba, Canada, 12-15 Sep 1982) 

See PNL-SA-10292 

See BNL-NUREG-31929 

(6. Yamada conference on neutron scattering of condensed 
matter, Tokyo, Japan, 1 Sep 1982) 

See BNL-31797 

(Passive and hybrid solar energy update conference, Wash- 
ington, DC, USA, 15-17 Sep 1982) 

See SERI/TP-254-1721 

See LBL-14947 

(5S. international symposium on high energy spin physics, 
Brookhaven, NY, USA, 16-22 Sep 1982) 

See LA-UR-82-3130 

(Nuclear data for science and technology international con- 
ference, Antwerp, Belgium, 6-10 Sep 1982) 

See LA-UR-82-2465 

See BNL-NCS-31878 

(ANS topical meeting - spent fuel storage, Savannah, GA, 
USA, 26-29 Sep 1982) 

See PNL-SA-10776 

(International conference on ion beam modification of mate- 
rials, Grenoble, France, 6-10 Sep 1982) 

See UCRL-87610 

See UCRL-87500 

(International symposium on GaAs and related compounds, 
Albuquerque, NM, USA, 20-22 Sep 1982) 

See SAND-82-1401C 

(NRC/ANS meeting on basic thermal hydraulic mechanisms 
in LWR analysis, Bethesda, MD, USA, 14-15 Sep 1982) 

See LA-UR-82-2661 

(Joint Pacific Northwest American Geophysical Union and 
American Association for the Advancement of Science meet- 
ing, Fairbanks, AK, USA, 14-18 Sep 1982) 

See RHO-BW-SA-233P 

See PNL-SA-10599 

(3. world filtration congress, Downington, PA, USA, 13-17 
Sep 1982) 

NTIS, PC A02/MF AOl1 

(Commission of the European Communities seminar on the 
acid digestion process for radioactive waste treatment, Geel, 
Belgium, 28 Sep 1982) 

See HEDL-SA-2759 

(CO/sub 2/ research conference, Berkeley Springs, WV, 
USA, 19-23 Sep 1982) 

See UCRL-88121 
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(Neutrino conference, Telemark, WI, USA, 22-25 Sep 1982) 
See LA-UR-82-2987 

(National conference on energy resource management, Balti- 
more, MD, USA, 9-12 Sep 1982) 

NTIS, PC A03/MF AO1 

(1. IEEE Computer Society international conference on 
medical computer science computational medicine, Philadel- 
phia, PA, USA, 23-25 Sep 1982) 

See BNL-31837 

(Lavrentyev readings on mathematics, mechanics and physics 
conference, Novosibirsk, USSR, 6-10 Sep 1982) 

See UCRL-88031 

(DOE annual participants’ information meeting on Low-level 
Waste Management Program, Denver, CO, USA, 1 Sep 
1982) 

See LA-UR-82-2708 

(European Committee of future accelerators - the challenge 
of ultra-high energies conference, Oxford, UK, 27-30 Sep 
1982) 

See LBL-15019 

(High energy spin physics conference, New York, NY, USA, 
1 Sep 1982) 

See LA-UR-82-2871 

(DOE international decommissioning symposium, Seattle, 
WA, USA, 10-14 Oct 1982) 

See PNL-SA-10291 

(IEEE nuclear science symposium, Washington, DC, USA, 
20-22 Oct 1982) 

See LA-UR-82-2976 

See LA-UR-82-2974 

NTIS, PC A02/MF AO1 

See SAND-82-1650C 

(Institute for management sciences/Operations Research So- 
ciety of America joint meeting, San Diego, CA, USA, 25-27 
Oct 1982) 

See UCRL-88291 

(IEEE/ASME/ASCE joint power generation conference, 
Denver, CO, USA, 17-21 Oct 1982) 

See DOE/NASA/13111-10 

(10. international symposium on discharges and electrical in- 
sulation in vacuum, Columbia, SC, USA, 25-28 Oct 1982) 
See GEPP-OP-667a 

(2. international workshop on the impact of hydrogen on 
water reactor safety, Albuquerque, NM, USA, 3-7 Oct 1982) 
See NUREG/CR-2747 

See SAND-82-1285C 

See HEDL-SA-2682-FP 

(3. international conference on superoxide and superoxide 
dismutase, Ellenville, NY, USA, 3-8 Oct 1982) 
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(Instrumentation Society of American international confer- 
ence, Philadelphia, PA, USA, 18-21 Oct 1982) 
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(Combustion Insitute symposium on western states section, 
Livermore, CA, USA, 11-12 Oct 1982) 
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(10. water reactor safety research information conference, 
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(Tri-service symposium on gun tube wear and erosion, 
Dover, NJ, USA, 25-28 Oct 1982) 

See UCRL-87857 

(43. annual international water conference, Pittsburgh, PA, 
USA, 25-27 Oct 1982) 

See UNI-SA-97 

(Symposium on effective utilization of surface analysis tech- 
niques in plasma surface interactions, Sapporo, Japan, 4-7 
Oct 1982) 

See SAND-82-2015C 

NTIS, PC A02/MF AO1 

(11. world conference of the International Nuclear Target 
Development Society, Seattle, WA, USA, 6-8 Oct 1982) 
NTIS, PC A02/MF AOl1 

(3. Tsukuba Symposium, Tsukuba, Japan, 5 Sep 1982) 

NTIS, PC A03/MF AO1 

(5. Life Sciences symposium on synthetic fossil fuel technol- 
ogies, Gatlinburg, TN, USA, 24-27 Oct 1982) 

See LA-UR-82-3127 

(TMS/AIME fall meeting, St. Louis, MO, USA, 24-28 Oct 
1982) 

See LA-UR-82-3126 

See SAND-82-0728C 

(International conference on fundamentals of thermochemical 
biomass conversion, Estes Park, CO, USA, 18-22 Oct 1982) 
See PNL-SA-10293 

(4. international workshop on immuna-deficient animals in 
experimental research, Chexbres, Switzerland, 31 Oct-3 Nov 
1982) 

See LA-UR-82-3146 

(20. automotive technology development contractor coordi- 
nation meeting, Dearborn, MI, USA, 25-28 Oct 1982) 

See LA-UR-82-3037 

(International conference on the impact of polarized neutrons 
on solid state chemistry and physics, Grenoble, France, 15-19 
Oct 1982) 

See BNL-31917 

(US/Japan workshop on compact toroids, Osaka, Japan, 19- 
22 Oct 1982) 

See LA-UR-82-2893 

See LA-UR-82-2891 

(3. western design and engineering conference, Anaheim, 
CA, USA, 5-7 Oct 1982) 

See SAND-82-1335 

(9. annual American Society of Quality Control national 
energy division conference, Orlando, FL, USA, 12-15 Oct 
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(7. international conference on fluidized-bed combustion, 
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(Topical meeting on nuclear fluid dynamics ICTP, Trieste, 
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(10. liquid metal boiling working group meeting, Karlsruhe, 
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(7. annual contamination control seminar, Sunnyvale, CA, 
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(American Nuclear Society executive conference on govern- 
ment and self-regulation of nuclear power plants, Williams- 
burg, VA, USA, 17-20 Oct 1982) 
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(US/Japan seminar on electron-molecule collisions and pho- 
toionization processes, Pasadena, CA, USA, 26-29 Oct 1982) 
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trons, Grenoble, France, 11-12 Oct 1982) 
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ence, San Diego, Canada, 6 Oct 1982) 
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Oct 1982) 
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(Atomic Industrial Forum conference on radiation issues for 
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NTIS, PC A02/MF A01 

(IEEE international conference on cybernetics and society, 
Seattle, WA, USA, 28-30 Oct 1982) 

NTIS, PC A02/MF AOI 

(5. international conference on inspection of pressurized com- 
ponents, London, UK, 12-14 Oct 1982) 

See PNL-SA-10396 

See PNL-SA-10404 

(Workshop on trends in critical materials requirements for 
steels of the future conservation and substitution technology 
for chromium, Nashville, TN, USA, 4-7 Oct 1982) 

See BNL-31990 

(Conference on receptor models applied to contemporary 
pollution problems, Danvers, MA, USA, 18-20 Oct 1982) 

See DOE/EV/10403-9 

See DOE/EV/10403-8 

(US-Japan seminar on thorium fuel cycle, Nara, Japan, 18-22 
Oct 1982) 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AO1 

(EPRI workshop on research priorities and criteria to estab- 
lish factors which govern precipitation chemistry, Lake 
Placid, NY, USA, 10-13 Oct 1982) 

See LBL-14919 

(Nuclear safety project annual colloquium, Karsruhe, F.R. 
Germany, 26 Oct 1982) 

See SAND-82-2379C 

(INTOR meeting, Vienna, Austria, 1 Oct 1982) 

NTIS, PC A02/MF AO1 
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DOF/EV/ (00703- 
DOE/EV /03212- 
DOE/EV/ (04024- 
DOE/EV/ 04361- 
DOE/EV/ 05854- 


T2 
DOE/EV/06020- 
T10 
DOE/EV/06200- 
T1-Vol.1 
T1-Vol.2 
DOE/EV/10019- 
11-Vol.2 
12-Vol.2 
14-Vol.2 
DOE/EV/10237- 


3 
DOE/EV/10255- 
1 
DOE/EV/10403- 
8 


9 
DOE/EV/14328- 

Ti 
DOE/FC- 

1000 

1004 

1005 
DOE/FC/OP- 

1 


Availability 


NTIS, PC Al4/MF AO} 


NTIS, PC A0S/MF AO! 
NTIS, PC A05/MF AOl1 


NTIS, PC A03/MF A0Oi 
NTIS, PC A04/MF AOi 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A21/MF AOl 
NTIS, PC A09/MF AO1 
NTIS, PC A10/MF AO1 
NTIS, PC Al1/MF AOl 


NTIS, PC A09/MF AOI 
NTIS, PC A0S/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AOI 
NTIS, PC A06/MF AOl1 


NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AO1 


NTIS, PC A05/MF AO1 
NTIS, PC Al2/MF A0O1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO1 


NTIS (US Sales Only), PC A10/MF AOI 


NTIS, PC All/MF AOl 
NTIS MF AOl 

NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A0S/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A07/MF A0Ol 


NTIS, PC A07/MF A01 
NTIS, PC A08/MF A01 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF A0O1 
NTIS, PC Al4/MF A0Ol 
NTIS, PC A02/MF A0Ol 


NTIS MF AOl1 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF A0Ol 
NTIS MF AOl 

NTIS, PC A02/MF A0O1 


NTIS, PC A02/MF A0Ol1 


Order No. 


DE83001401 


DE82020554 
DE83001403 


DE83001424 
DE83001431 
DE83001738 
DE83002934 
DE83000164 
DE83000165 
DE83000166 
DE82022177 


DE83002885 
DE83002532 


DE83001377 
DE83001378 


DE83002964 
DE82021242 
DE83002270 
DE83001433 
DE83001857 


DE83003234 
DE83003235 


DE83001150 
DE83001134 
DE83002176 
DE83001795 
DE83000440 
DE83002090 
DE83000528 
DE83000296 
DE83002439 
DE83002792 
DE83002258 
DE83001370 
DE82020594 
DE82022302 


DE83002536 
DE83002480 


DE83002887 
DE83002886 
DE83003154 
DE83002271 
DE83002903 


DE83001416 
DE83001365 


DE83001117 
DE83001036 
DE83001382 
DE83001867 


DE83001830 


ERA Vol. 8, No. 3 / 308R 


Distribution Category 


STD -88 


STD -90d 
STD -90d 


MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90d 
MN -90d 
MN -90d 
MN -60 


STD -63 
STD -63 


MN -6la 
MN -6la 


MN -64 
MN -63d 
MN -94 
MN -66a 
MN -66d 


MN -66a 
MN -66a 


MN -66a 
MN -23 
MN -22 
MN -34A 
STD -78 
MN -20 
STD -90e 
MN -48 
MN -11 
MN -48 
MN -48 
MN -34D 
MN -48 
MN -92 


MN -66e 
MN -66e 


STD -11 
STD -11 
STD -11 
MN -90a 
MN -48 


MN -11 
MN -11 


MN -48 

MN -90i 
MN -90c 
MN -90c 


MN -90 


Abstract No. 


8:4056 


8:3928 
8:3929 


8:3930 
8:3931 
8:3932 
8:3933 
8:3934 
8:3935 
8:3936 
8:4588 


8:4675 
8:4676 


8:5519 
8:4625 


8:4700 
8:4626 
8:5254 
8:4789 
8:4855 


8:4748 
8:4844 


8:4790 
8:4538 
8:5739 
8:6337 
8:5035 
8:6524 
8:4997 
8:6084 
8:6135 
8:6225 
8:6254 
8:6338 
8:6187 
8:4126 


8:4856 
8:4911 


8:6255 
8:6044 
8:6032 
8:3937 
8:6045 


8:6046 
8:6047 


8:6188 
8:3979 
8:4082 
8:4083 


8:3980 





309R / ERA Vol. 8, No. 3 


Report No. 


T2 
DOE/ID/12147- 

"at 
DOE/ID/12183- 

Tl 
DOE/ID/12252- 


T2 
DOE/ID/12274- 

T1-Vol.7 
DOE/ID/12314- 


Tl 
DOE/ID/12330- 
Tl 
DOE/IR/10267- 
Tl 
DOE/JPL- 
1012-70 
DOE/LC/01761- 
T4-Pt.1 
T4-Pt.2 


T4-Pt.3 ; 
DOE/LC/10089- 


Til 
DOE/LC/10097- 

1 
DOE/LC/10664- 


T3 
DOE/MC/14705- 


5 
DOE/MC/14729- 

1243 
DOE/MC/16219- 

3 

1179 

1180 
DOE/MC/16372- 

2 


DOE/MC/16377- 
1254 
DOE/MC/19239- 
1250 
DOE/METC- 
82-52-Vol.2 
82-59-Vol.1 
82-60 
DOE/NASA/0032- 
16-Vol.1 
DOE/NASA/0067- 
79-7 
DOE/NASA/0091- 


2 
DOE/NASA/1011- 
36 
DOE/NASA/2701- 
1 
DOE/NASA/13111- 
10 


Availability 


NTIS, PC A15/MF AO1 
NTIS, PC A09/MF AOl1 


NTIS, PC A04/MF AO! 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A07/MF AO! 
NTIS, PC A20/MF AO1 
NTIS MF AO! 

NTIS, PC A04/MF AO! 
NTIS, PC A09/MF AO1 
NTIS, PC A04/MF AO! 
NTIS MF AO! 

NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A05S/MF AO1 
NTIS, PC A047MF AO! 
NTIS, PC A08/MF AO! 
NTIS, PC All/MF AOI 
NTIS MF AO! 

NTIS, PC A04/MF AOI 
NTIS, PC A05/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A08/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO! 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A19/MF A01 
NTIS, PC A25/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A99/MF AO] 
NTIS, PC A08/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A08/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF AO] 


Order No. 


DE83002088 
DE83002273 


DE83000239 
DE83000668 
DE83000536 
DE83000044 
DE83001109 
DE83000136 
DE83001594 
DE83003202 
DE83001261 
DE83000789 
DE83001407 
DE83001383 
DE83000157 
DE83002206 
DE83002784 
DE83002785 
DE83002786 
DE83002242 
DE83002245 
DE83002766 
DE83001810 
DE82021088 
DE83000011 
DE82009052 
DE83002257 
DE82022218 
DE83000059 
DE83002440 
DE83003110 
DE82013552 
DE82013553 
DE83003360 
DE83002483 
DE83002855 
DE83000579 
DE83002924 
DE83001406 
DE83001747 
DE83002643 
DE83002973 
DE83001734 
DE83000743 
DE83001398 


DE83003197 





Report No. 
DOE/NBM- 

2021336 
DOE/NE- 

0017-1 

0045 
DOE/NE/37253- 

Ti 
DOE/NE/44146- 

T2 
DOE/NV/01183- 

207-TP 

208-TP 

210-TP 

213-TP 

216-TP 
DOE/NV/10249- 

2 
DOE/OR/05041- 

1 
DOE/OR/05065- 

1 
DOE/OR/06029- 

Ti 
DOE/PC/30018- 


6 
DOE/PC/30075- 


DOE/PC/30216- 
T6 
DOE/PC/30219- 


T3 
DOE/PC/30228- 
TS 


T6 
DOE/PC/30232- 
T4 
DOE/PC/30237- 
T4 
DOE/PC/30243- 
T4 
DOE/PC/30252- 
T8 
DOE/PC/30292- 
7 
DOE/PC/30297- 
T9 
T10 
DOE/PC/30299- 
T6 
DOE/PC/30301- 
8 
DOE/PC/30306- 


TS 
DOE/PC/40773- 

Tl 
DOE/PC/40785- 


5 
DOE/PC/40789- 


T3 
DOE/PC/40793- 

T4-Pt.1 

T4-Pt.2 
DOE/PC/40801- 


Availability 


NTIS, PC A09/MF AO! 


NTIS, PC A15/MF AO1 
NTIS, PC A16/MF A0Ol 


NTIS, PC A03/MF A01 
NTIS, PC A04/MF A0Oi 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC Al4/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO01 


NTIS, PC A03/MF AOl1 
NTIS, PC A05S/MF A0Ol 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF A0O1 
NTIS, PC A04/MF A0O1 


NTIS, PC A03/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A0O1 
NTIS, PC A05/MF A0Oi 
NTIS, PC A02/MF A0i 
NTIS, PC A02/MF A0Ol 
NTIS, PC A0S/MF A01 
NTIS, PC A06/MF AOl 
NTIS, PC A03/MF A0l 
NTIS, PC A02/MF AO1 


NTIS, PC A04/MF A0O1 
NTIS, PC A05/MF A01 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl 


Order No. 


DE82021336 


DE83001800 
DE83002500 


DE83000555 
DE83001125 
DE83002432 
DE83002433 
DE83002435 
DE83002425 
DE83002427 
DE83002894 
DE83002265 
DE83000256 
DE83001655 
DE83002167 
DE83001739 
DE83001820 
DE83002656 
DE83000911 
DE83001388 


DE83001043 
DE83001584 


DE83000584 
DE83000156 
DE83000238 
DE83001044 
DE83001513 


DE82021339 
DE83001045 


DE83001420 
DE83002209 
DE83002118 
DE83001430 
DE83000434 
DE83001741 
DE83002103 
DE83000002 
DE83002456 
DE82021285 


DE82021325 
DE82021337 


DE83001030 
DE83002149 
DE83000154 
DE83001110 


DE82021164 


ERA Vol. 8, No. 3 / 310R 


Distribution Category 


MN -70 


STD -70 
MN -70B 


MN -79p 
MN -70 
MN -37 
MN -37 
MN -37 
MN -37 
MN -37 
STD -92a 
MN -90b 
MN -90a 
MN -80 
STD -90d 
MN -90a 
MN -88 
STD -88 
MN -90b 
MN -90c 


MN -90d 
MN -90d 


MN -90i 
MN -98 

MN -90d 
MN -90d 
MN -90i 


MN -90e 
MN -90e 


MN -90d 
MN -90e 
MN -90e 
MN -90e 
MN -90d 
MN -90h 
MN -90b 
MN -90d 
STD -90d 
MN -90i 


MN -90a 
MN -90a 


MN -90d 
MN -90c 
MN -90i 
MN -90d 


MN -90d 


Abstract No. 


8:4297 


8:4298 
8:4299 


8:5187 
8:4300 
8:5978 
8:5979 
8:5980 
8:5981 
8:5982 
8:4173 
8:3943 
8:4050 
8:5032 
8:3944 
8:5747 
8:4058 
8:4059 
8:4084 
8:3945 


8:4552 
8:4553 


8:3946 





311R / ERA Vol. 8, No. 3 


Report No. 


DOE/PC/42295- 
T4 
DOE/PC/50786- 


1 
DOE/PC/50807- 

1 
DOE/PE/70239- 


Ti 
DOE/R4/10193- 
Tl 


T2 
DOE/R4/10330- 

Tl 
DOE/R4/20006- 

T35 
DOE/RS5/10226- 


2 
DOE/RS5/10296- 


Ti 
DOE/R6/12322- 

Tl 
DOE/RA/S50075- 

T14 
DOE/RA/50156- 


4 
DOE/RA/50303- 
Til 
DOE/RA/50315- 
1133-Vol.1- 
Exec.Summ. 
DOE/RA/50316- 
T1-Attach.2 
T1-Attach.4 
T1-Attach.5 
T1-Attach.6 


T1-Attach.9 
DOE/RA/50318- 


1 
DOE/RA/50330- 
1-Attach.1 
DOE/RA/50338- 


1232-App.A.Vol.2 
1232-App.C 
1232-App.D-Vol.1 
1232-App.D-Vol.2 
1232-App.D-Vol.6 
1232-App.E 
1232-App.F 
1232-App.G 
1232-App.J-Vol.1 
1232-App.J-Vol.2 
1232-App.J-Vol.3 
1232-App.K 
1232-App.N-Vol.1 
1232-App.N-Vol.2 
1232-App.O-Vol.2 
1232-App.Q-Vol.4 
1232-App.Q-Vol.5 
1232-App.R 
DOE/RG- 
0034/ 3 
DOE/RG/10572- 
T1-Vol.1 
DOE/SF/10499- 
83-Rev. 
84 
TS-Rev. 
T16-Rev. 
T23-Rev. 
T25-Rev. 
DOE/SF/11505- 
T8 
DOE/SF/11526- 


Tl 
DOE/SF/11558- 


Tz 
DOE/SF/11587- 
1 
DOE/TIC- 
3395 
3397 
11431 


Availability 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A07/MF AOI 


NTIS, PC A07/MF AOI 
NTIS, PC A05/MF AOI 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC Al2/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A08/MF AO1 


NTIS, PC A02/MF AO1 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AO1 


NTIS, PC A06/MF AO1 
NTIS, PC All/MF AOl 
NTIS, PC A1l6/MF AOl1 


NTIS, PC A13/MF AOl1 
NTIS MF AOl 

NTIS, PC A17/MF AO1 
NTIS, PC A23/MF AOl 
NTIS MF A0Ol 

NTIS, PC A15/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A13/MF AOl 
NTIS, PC Al7/MF A0Ol 
NTIS MF AOl 

NTIS MF AOl 

NTIS, PC A18/MF A0Ol 
NTIS, PC A18/MF AO1 
NTIS, PC A22/MF AO1 
NTIS, PC Al2/MF AOl 
NTIS, PC A13/MF AOl 
NTIS, PC All/MF AOl 


NTIS, PC A03/MF AOl 
NTIS, PC Al3/MF A0l 
NTIS, PC Al4/MF AOl 
NTIS, PC All/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A99/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A0S/MF AOl1 
NTIS MF A0Ol 

NTIS, PC A08/MF A0Ol 
NTIS, PC A04/MF AOl 
NTIS, PC A05/MF A0Ol 
NTIS, PC A08/MF AO1 


NTIS, PC All/MF AOl 
NTIS, PC A03/MF A0O1 


Order No. 


DE83001289 
DE83001785 
DE83001773 
DE82020397 


DE83001664 
DE83001419 


DE83001663 
DE82021056 
DE83001387 
DE83001465 
DE83000969 
DE83001783 
DE83000721 


DE83002255 


DE82008083 


DE83001619 
DE83001617 
DE83001605 
DE83001604 
DE83001601 


DE83001694 
DE83000701 
DE83001197 


DE83001050 
DE83001053 
DE83001054 
DE83001055 
DE83001059 
DE83001060 
DE83001061 
DE83001062 
DE83001071 
DE83001072 
DE83001073 
DE83001074 
DE83001077 
DE83001078 
DE83001081 
DE83001086 
DE83001087 
DE83001089 


DE83001495 
DE83000554 
DE83001670 
DE83001671 
DE83001668 
DE83001638 
DE83001669 
DE83001644 
DE82019326 
DE83001023 
DE82022179 
DE83001631 
DE82012266 


DE82012264 
DE81027633 


STD -90c 


MN -6la 
MN -6la 
MN -6la 
MN -6la 
MN -6la 


STD -95e 
MN -6la 
MN -6la 


MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 
MN -90c 


MN -92b 
MN -98B 


MN -62 
MN -62c 





DP- 


Report No. 


DP- 
1621 
1637 

DP-tr- 
33 


34 
DPSP-AFR- 
81-6-5 
DPST- 
81-141-24 
81-141-25 
81-141-27 
81-141-40 
DTH-LET-RE- 
81-6 
81-6(app.) 


DTH-LV-MEDD- 


115 

117 

118 
EDF-R- 

81E117740 
EEB-BED- 

82-07 
EGG- 

2037 

2037-Vol.4 

2142-Vol.1 

2188 

2200 

2201 

2214 
EGG-FT- 

6008 
EGG/LLWMP- 

11T 
EGG-LOFT- 

5925 
EGG-M- 

02582 

04982 

07882 

11782 

14982 
EGG-TMI- 

5966 
EIR- 

444 

AAS 

446 

447 

449 

454 
ENDF- 

330 
ENICO- 

1123 
EPA- 

450/ 3-80-035b 

600/ 4-82-061 

600/ 7-82-043 
EPRI-AP- 

1740-Vol.2 

2473-Vol.1 

2473-Vol.2 

2550 

2576 

2580 

2601 

2602 

2604 

2605 

2607 

2618 

2623 

2624 

2687 

2687-SY 
EPRI-CS- 

1983-Vol.2 

2582 

2627-Vol.1 

2627-Vol.2 
EPRI-EA- 

1914-Vol.1 


Availability 


NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl1 


NTIS, PC A03/MF AOI 
NTIS MF AOl 


NTIS, PC A04/MF AOl1 


See GJBX-199-82 
See GJBX-212-82 
See GJBX-198-82 
See GJBX-214-82 


NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A04/MF A0O1 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
See LBL-14787 


See NUREG/CR-0169-Vol.20 
See NUREG/CR-0169-Vol.4 
See NUREG/CR-2459-Vol.1 
NTIS, PC A03/MF AO1 

See NUREG/CR-2335 

See NUREG/CR-2888 

See NUREG/CR-2916 


NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AOI 
NTIS, PC A09/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 


NTIS, PC A05/MF A01 


NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 


See ORNL-5893 
NTIS, PC A04/MF AOl 


NTIS, PC A02/MF AOl 
NTIS, PC A06/MF AO1 
See TVA/OP/EDT-82/15 


NTIS, PC A05/MF AOl1 
NTIS, PC A06/MF A0O1 
NTIS, PC A08/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A09/MF A0Ol1 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF A0O1 
NTIS, PC A05/MF AOl1 
NTIS, PC A99/MF AO1 
NTIS, PC A17/MF A0l 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC Al3/MF AOl1 
NTIS, PC Al2/MF AOl 
NTIS, PC Al7/MF AOl1 
NTIS, PC A04/MF AOl 


NTIS, PC A03/MF AOl1 
NTIS, PC A08/MF A0O1 
NTIS, PC All 

NTIS, PC Al4/MF A0O1 


NTIS, PC A09/MF A0O1 


Order No. 


DE83001658 
DE83002612 


DE83001212 
DE83001 144 


DE83002101 


DE83001216 
DE83001214 
DE83001217 
DE83001218 


DE82750769 
DE82750770 


DE82751026 
DE82750760 
DE82751027 


DE82702842 
DE82022061 


DE83000815 
DE83002126 
DE83000571 
DE83002649 
DE83001825 
DE83001596 
DE83002225 


DE83002288 
DE83002644 
DE83001778 


DE83000410 
DE83000557 
DE83000560 
DE83000558 
DE83001316 


DE83000679 


DE83900240 
DE83900224 
DE83900223 
DE83900241 
DE83900237 
DE82751116 


DE83003190 
DE83002731 


DE83900199 
DE83002497 
DE83900061 


DE83900520 
DE83900567 
DE83900575 
DE83900192 
DE83900144 
DE83900149 
DE83900574 
DE83900519 
DE83003040 
DE83900607 
DE83900147 
DE83900154 
DE83003039 
DE83003038 
DE83900566 
DE83900531 


DE83900148 
DE83900141 
DE83900608 
DE83900629 


DE83900610 
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Distribution Category 


STD -4 
STD -70 


MN -86 
MN -4 


MN -85 


MN -S1 
MN -51 
MN -51 
MN -51 


MN -96 
MN -96 


MN -94d 
MN -95d 
MN -59c 


MN -12 
MN -95d 


MN -78 
MN -78 
MN -78 
STD -78 
MN -78 
MN -78 
MN -80 


MN -20d 
MN -70B 
MN -78 


MN -78 
MN -78 
MN -78 
MN -78 
MN -80 


MN -78 


MN -80 
MN -80 
MN -78 
MN -70 
MN -70 
MN -4 


MN -34C 
STD -70 


MN -11 
STD -41 
MN -11 


MN -90c 
MN -63c 
MN -63c 
MN -62 

MN -90c 
MN -90f 
MN -90d 
MN -90c 
MN -90d 
MN -90c 
MN -90c 
MN -93 

MN -90d 
MN -90d 
MN -63 

MN -63 


MN -90e 
MN -90f 
MN -69 
MN -11 


MN -11 


Abstract No. 


8:4539 
8:4252 


8:4270 
8:5745 


8:4272 


8:6292 
8:4232 
8:4224 
8:4233 


8:5602 
8:5603 


8:5262 
8:5471 
8:4727 


8:5002 
8:5477 


8:5168 
8:5167 
8:5218 
8:5188 
8:5216 
8:5229 
8:5157 


8:6606 
8:4302 
8:5161 


8:5055 
8:5189 
8:5190 
8:5153 
8:5191 


8:5808 


8:5085 
8:5162 
8:5163 
8:4303 
8:4498 
8:5716 


8:6451 


8:4304 


8:6169 
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Report No. Availability Order No. Distribution Category 


2546 NTIS, PC A12/MF A0O1 DE83900261 MN -90j 
2553 NTIS, PC A07/MF AO1 DE83900145 MN -98F 
2565 NTIS, PC A06/MF A01 DE83900142 MN -98G 
2575 NTIS, PC Al2/MF AO1 DE83900280 MN -95d 
2581-Vol.1 NTIS, PC A12/MF AOI DE83900268 MN -98E 
2581-Vol.2 NTIS, PC A09/MF A0O1 DE83900269 MN -98E 
2588 NTIS, PC A05/MF A01 DE83001248 MN -90i 
2612 NTIS, PC A17/MF AO1 DE83900621 MN -98 
2680 NTIS, PC A05/MF AO1 DE83900517 MN -11 
2688 NTIS, PC A13/MF A01 DE83900568 MN -48 
2696 NTIS, PC A06/MF AO1 DE83900543 MN -11 
2702 NTIS, PC A07/MF AO1 DE83900541 MN -98F 
EPRI-EL- 
1960-Vol.3 NTIS, PC A05/MF AO1 DE83900559 MN -13 
1960-Vol.4 NTIS, PC A08/MF AO1 DE83900558 MN -13 
2569 NTIS, PC A06/MF A0O1 DE83900258 MN -97 
2572 NTIS, PC A13/MF AOl1 DE82906457 MN -97 
2595 NTIS, PC A07/MF AOl1 DE83900522 MN -97a 
2599 NTIS, PC All/MF A0Ol DE83900259 MN -97 
2614 NTIS MF AOl DE83900540 MN -97a 
2619 NTIS, PC A09/MF AOI DE83900562 MN -92a 
2620 NTIS, PC A18/MF AO1 DE83900518 MN -97a 
2622 NTIS, PC Al2/MF AOl DE83900523 MN -97a 
2675 NTIS, PC A05/MF A01 DE83900570 MN -97b 
2678-Vol.1 NTIS, PC A09/MF AO1 DE83900560 MN -97d 
2678-Vol.2 NTIS MF AOl DE83900561 MN -97d 
2679 NTIS, PC A10/MF A01 DE83900533 MN -97a 
2708 NTIS, PC A10/MF AOl1 DE83900539 MN -97a 
EPRI-EM- 
2600 NTIS, PC A06/MF AO1 DE83900150 MN -96 
2686 NTIS, PC A06/MF AO1 DE83900576 MN -93 
2700 NTIS, PC A07/MF AOl1 DE83900577 MN -93 
EPRI-NP- 
1709 NTIS, PC A07/MF AO1 DE83900534 MN -78 
2014-Vol.1 See NUREG/CR-2444-Vol.1 DE83900164 MN -78 
2169-Vol.1 NTIS, PC A15/MF AO1 DE83900537 MN -2 
2564 NTIS, PC A08/MF AO1 DE83900276 MN -80 
2568 NTIS, PC A08/MF AOI DE83001250 MN -78 
2570 NTIS PC E03/MF AOl DE83900277 MN -78 
2589 NTIS, PC A10/MF AO1 DE83900264 MN -78 
2592 NTIS, PC A04/MF AOl1 DE83900257 MN -78 
2597 NTIS, PC A06/MF AO1 DE83900322 MN -78 
2606-Vol.1 NTIS, PC A03/MF AO1 DE83900526 MN -78 
2606-Vol.2 NTIS, PC A10/MF A0O1 DE83900161 MN -78 
2609-Vol.1 NTIS, PC A08/MF A0O1 DE83900609 MN -78 
2609-Vol.3-Pt.1 NTIS, PC A99/MF A0O1 DE83900614 MN -78 
2609-Vol.3-Pt.2 NTIS, PC A17/MF AO1 DE83900615 MN -78 
2610 NTIS, PC All/MF A0l1 DE83900140 MN -78 
2617 NTIS, PC A04/MF AOl1 DE83900160 MN -78 
2621 NTIS, PC A09/MF AOI DE83900157 MN -78 
2625 NTIS, PC A09/MF AO1 DE83900153 MN -78 
2626 NTIS, PC A04/MF AO1 DE83900155 MN -15 
2676 NTIS, PC A09/MF A0O1 DE83900571 MN -80 
2681 NTIS, PC A07/MF AO1 DE83900563 MN -78 
2683 NTIS MF AOl DE83900532 MN -78 
2684 NTIS, PC A03/MF AO1 DE83900611 MN -78 
2689 NTIS, PC A09/MF AO1 DE83900524 MN -78 
2690 NTIS, PC Al0/MF AO1 DE83900565 MN -78 
2698-CCM-Vol.1 NTIS, PC A08/MF AOl DE83900527 MN -78 
2705-SR NTIS, PC A09/MF AOl1 DE83900536 MN -78 
2711 NTIS, PC A04/MF A0O1 DE83900530 MN -78 
2716 NTIS, PC A04/MF AOl1 DE83900514 MN -85 
2720 NTIS, PC A07/MF A01 DE83900538 MN -80 
EPRI-RA- 
2350-SR NTIS, PC Al4/MF A01 DE83900262 MN -13 
ESG-DOE- 
13390 See DOE/PC/30018-6 DE83002167 STD -90d 
ETEC-TDR- 
a NTIS, PC A02/MF A0l1 DE83002236 MN -59c 
6762-FR-Vol.1 European Community Information Service, 2100 M Street ND -13 
NW, Suite 707, Washington, DC 20037 
6762-FR-Vol.2 European Community Information Service, 2100 M St. NW, ND -13 
Suite 707, Washington, DC 20037 
6762-FR-Vol.6 European Community Information Service, 2100 M St. NW, ND -13 
Suite 707, Washington, DC 20037 
7023-FR European Community Information Service, 2100 M St. NW, ND -4 
Suite 707, Washington, DC 20037 
7095-FR European Community Information Service, 2100 M Street, ND -63 
NW, Suite 707, Washington, DC 20037 
7153-IT European Community Information Service, 2100 M St. NW, ND -94c 
Suite 707, Washington, DC 20037 
7161-FR European Community Information Service, 2100 M St., ND -90 
N.W., Washington, DC 20037 





EUR- 


Report No. 
7301-FR 


7551-FR 


7569-EN 
7690-EN 


7691-FR 
7704/ 1-EN 
7704/ 2-EN 
7709-EN 
7712-EN 
7714-EN 
7715-EN 
7790-EN 
7921-EN 


FE- 
1514-109 
1747-9 
2247-31 
2247-32 
2315-80 
2433-29 
2450-7 
2893-93 
FERMILAB-Pub- 
82/ 74-Exp. 
82/ 79 
82/ 80 
82/ 83-Exp 
FERMILAB/TM- 
1131 
FFA-HU- 
2262(Pt.4) 
2262(Pt.5) 
2262(PT.6) 


18 
FOA-C- 

10192-M2 
FV- 

80-0052 
FWS/OBS- 

82/ 55 
GA-A- 

16775 
GAO/CED- 

82-72 


GAO/EMD- 
82-92 


82-100 
82-106 


GAO/HRD- 
82-100 


GAO/IPE- 
82-1 


GAT/GDP- 
1102 
GEND- 
019 
023 
GEND-INF- 
011-Vol.2 
GEPP-OP- 
566 
641 
667a 
GJBX- 
198-82 
199-82 


Availability 


European Community Information Service, 2100 M St. NW, 
Suite 707, Washington, DC 20037 

European Community Information Service, 2100 M St. NW, 
Suite 707, Washington, DC 20037 

See PB-82-254392 

ECIS, 2100 M Street, N.W., Suite 707, Washington, DC 
20037 

European Community Information Service, 2100 M St. NW, 
Suite 707, Washington, DC 20037 

European Community Information Service, 2100 M Street, 
N.W., Washington, DC 20037 

European Community Information Service, 2100 M Street 
NW, Washington, DC 20037 

European Community Information Service, 2100 M Street, 
NW, Suite 707, Washington, DC 20037 

European Community Information Service,, 2100 M Street, 
N.W., Washington, DC 20037 

European Community Information Service, 2100 M Street 
NW, Suite 707, Washington, DC 20037 

European Community Information Service, 2100 M Street 
NW, Suite 707, Washington, DC 20037 

European Community Information Service, 2100 M Street, 
NW, Suite 707, Washington, DC 20037 

European Community Information Service, 2100 M Street, 
NW, Suite 707, Washington, DC 20037 


NTIS, PC A04/MF AO1 
NTIS MF AOl 

See DOE/ET/10137-T5 
See DOE/ET/10137-T6 
See DOE/ET/10532-T7 
See DOE/ET/10261-T7 
See DOE/ET/10538-T1 
See DOE/ET/10069-T23 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AO01 

See NE-VIND-81-20 

See NE-VIND-81-23 

See NE-VIND-82-10 

NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF AOI 
See NE-EO-81-1 

NTIS, PC A25/MF AO1 

NTIS, PC A02/MF AOI 


General Accounting Office, P.O. Box 6015, Gaithersburg, 
MD 20760 


General Accounting Office, PO Box 6015, Gaithersburg, MD 
20760 

General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20760 

General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20760 


General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20760 


General Accounting Office, PO Box 6015, Gaithersburg, MD 
20760 


NTIS, PC A03/MF A0Ol1 


NTIS, PC A03/MF A01 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF A0O1 


NTIS, PC A05/MF A0l 
NTIS, PC A04/MF A0O1 


Order No. 


DE83003203 
DE83003204 
DE83002488 
DE83002489 
DE82022011 
DE82020244 
DE83000114 
DE83002619 


DE83002099 
DE83000918 
DE83000688 
DE83000686 
DE83000619 
DE82750834 
DE82750836 
DE82750818 
DE82750806 
DE82750811 
DE82750784 


DE83900406 


DE83000814 


DE83002959 


DE83002765 
DE83002730 


DE83002287 
DE83000093 
DE83001417 
DE83002617 


DE83001217 
DE83001216 
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Distribution Category 
ND -98 


ND -6la 


ND -61b 
ND -6la 
ND -59c 
ND -59a 
ND -59c 
ND -98B 
ND -13 

ND -13 


ND -59 


MN -41 
MN -6la 
MN -11 
MN -77 


MN -11 


MN -95 
MN -95 


MN -13 


MN -13 


MN -98F 


MN -13 


MN -78 
STD -78 


MN -78 
MN -38 
MN -13 
MN -37 


MN -51 
MN -51 


Abstract No. 
8:5279 


8:4642 


8:4657 
8:4643 


8:4644 
8:4712 
8:4713 
8:4714 
8:4141 
8:5280 
8:5281 
8:4589 
8:4547 
8:3966 
8:4206 
8:3918 
8:3919 
8:3924 
8:4024 
8:3978 
8:3917 
8:6375 
8:6376 
8:6397 
8:6377 
8:6658 
8:4978 
8:4979 
8:4984 
8:4142 
8:6270 
8:4651 
8:4160 
8:5114 


8:5304 
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Report No. 


201-82 
212-82 
214-82 
215-18 
217-82 
218-82 
220-82 
221-82 
223-82 
224-82 
GKSS- 
81/ E/ 57 


82/ E/ 5 

82/ E/ 6 
GRS-A- 

501 

541 


GRS-S- 

33 

37 
GSF-R- 

269 
GSF-T- 

105 

132 
GSI- 

80-6 

81-2 

82-5 

82-6 
HEDL-SA- 

2593 

2609-FP 

2613 

2682-FP 

2746-S-FP 

2759 
HEDL-TME- 

81-36 

81-43 

82-27 

82-32 
HMI- 

346 
HMI-B- 

349 

352 
HTGL- 

229 
IAEA-R- 

2132-F 

2223-F 
IAEA-SM- 

260/ 87 

260/ 104 
IDO- 

10105 
IFDC-T- 

23 


IFE/KR/E- 


3 
IFVE- 

81-153 
ITASA-RR- 

81-35 


IITRI-M- 
06087-C 
06087-E 

IKE-K- 

63 

INDC(JAP)- 
11/G 
72/G 

INDC(UK)- 
36/ LN 

INER- 

0449 
0464 

INFN/TC- 

82/ 5 


Availability 


NTIS PC E19/MF AO1 
NTIS, PC A07/MF AOi 
NTIS, PC A07/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AO1 
See LA-8329-MS 

NTIS, PC A08/MF AO1 
NTIS PC E04/MF AO1 
NTIS PC E11/MF AOl 
NTIS, PC A03/MF AOI 


GKSS-Forschungszentrum Geesthacht GmbH, 2054 
Geesthacht, Max-Planck-Strasse, Postfach 11 60, Germany 
NTIS (US Sales Only), PC A04/MF AO1 

NTIS (US Sales Only), PC A05/MF AOI 


NTIS (US Sales Only), PC A03/MF A01 
Gesellschaft fuer Reaktorsicherheit MbH, Glockengasse 2, 
5000 Koeln 1, Germany, F.R. 


NTIS (US Sales Only), MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 


NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A15/MF A01 
NTIS (US Sales Only), PC A04/MF AOi 
NTIS (US Sales Only), PC A0S/MF AOI 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl 


See NUREG/CR-2345-Vol.4 

NTIS, PC A08/MF AO1 

See NUREG/CR-2871 

See NUREG/CR-2889 

NTIS (US Sales Only), PC A05/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A09/MF AO1 


NTIS, PC A15/MF AOl1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO! 


See BNL-31914 
See LA-UR-82-2797 


NTIS, PC A99/MF AOl 


International Fertilizer Development Center, P.O. Box 2040, 
Muscle Shoals, AL 35660 


NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 


National Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161 


NTIS, PC A08/MF AOl 
NTIS, PC A04/MF AOl1 


NTIS (US Sales Only), PC A06/MF A01 


See NEANDC(J)-84/AU 
See NEANDC(J)-85/AU 


See NEANDC(E)-232-Vol.8 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC AO7/MF AO 


NTIS (US Sales Only), PC A02/MF AOl 


Order No. 


DE83000979 
DE83001214 
DE83001218 
DE83000782 
DE83000984 
DE83002478 
DE83001355 


DE82750910 


DE82903561 


DE83900699 
DE82750915 


DE82750871 


DE82903867 
DE82903866 


DE82903908 
DE82903767 
DE82751115 
DE82751117 


DE83000480 
DE83000481 
DE83000484 
DE83001781 
DE83001645 
DE83000510 
DE83002286 
DE83002458 
DE83002133 
DE83001593 
DE82903562 


DE82904632 
DE82902838 


DE83001149 


DE82702943 
DE82702944 


DE83000715 
DE83000608 


DE83002504 


DE82750848 


DE82702923 


DE83001287 
DE83001432 


DE82750877 


DE83900126 
DE83900134 


DE82906300 
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NTIS (US Sales Only), PC A04/MF A01 DE83780046 MN -34C 8:6450 
NTIS (US Sales Only), PC A04/MF AO1 DE83780047 MN -34C 8:6439 
NTIS (US Sales Only), PC A07/MF A01 DE83780043 MN -20 8:6525 
NTIS (US Sales Only), PC A07/MF AOl1 DE83780057 MN -28 8:5912 
NTIS (US Sales Only), PC A06/MF AO1 DE83780040 MN -34A 8:6339 
NTIS (US Sales Only), PC A07/MF AOI DE83780045 MN -34C 8:6482 
NTIS (US Sales Only), PC A06/MF A01 DE83780058 MN -28 8:5931 
NTIS (US Sales Only), PC A04/MF AO1 DE83780041 MN -34A 8:6507 
7202 NTIS (US Sales Only), PC A06/MF AOI DE83780044 MN -34D 8:6378 
7203 NTIS (US Sales Only), PC AOS/MF AOl1 DE83780052 MN -48 8:6197 
7204 NTIS (US Sales Only), PC A06/MF AOI DE83780050 MN -48 8:6227 
7205 NTIS (US Sales Only), PC A04/MF AO1 DE83780056 MN -48 8:6198 
7206 NTIS (US Sales Only), PC A04/MF AO1 DE83780051 MN -48 8:6228 
7207 NTIS (US Sales Only), PC A10/MF A01 DE83780061 MN -02 8:6075 
7214 NTIS (US Sales Only), PC A02/MF AOI DE83780062 MN -02 8:4512 
7215 NTIS (US Sales Only), PC A04/MF AOI DE83780059 MN -78 8:5132 
7216 NTIS (US Sales Only), PC A06/MF AO1 DE83780053 MN -48 8:6220 
7219 NTIS (US Sales Only), PC A00/MF AO1 DE83780042 MN -34A 8:5629 
7222 NTIS (US Sales Only), PC A02/MF AO1 DE83780055 MN -41 8:6034 
7228 NTIS (US Sales Only), PC A09/MF AOI DE82702848 MN -78 8:5070 
7262 NTIS (US Sales Only), PC A13/MF AOl DE82905937 MN -78 8:5145 
INIS-SU- 
124 NTIS (US Sales Only), PC A04/MF AO1 DE83780079 MN -80 8:5134 
INR- 
1808/ 22/ C/ B NTIS (US Sales Only), PC A02/MF AO1 DE82702817 MN -4 8:4253 
INT/DES- 
82-60 US Dept. of the Interior, Bureau of Indian Affairs, Navajo MN -90j 8:4040 
Area Office - P.O. Box M, Window Rock, Arizona 86515 
INTAT- 


53066659 NTIS (US Sales Only), PC A08/MF AOI DE83900364 MN -80 8:5155 
IPEN-Inf- 


11 
IPEN-Pub- 


39 
IPNO-T- 
81-07 NTIS (US Sales Only), PC Al0/MF AO1 DE82702815 MN -4 8:5740 
IPP- 
1/ 193 NTIS (US Sales Only), PC A04/MF AO1 DE82750903 MN -20d 8:6609 
1/ 194 NTIS (US Sales Only), PC A02/MF AO1 DE82750897 MN -20g 8:6527 
1/ 195 NTIS (US Sales Only), PC A02/MF AO1 DE82750899 MN -20f 8:6528 
1/ 198 NTIS (US Sales Only), PC A03/MF AO1 DE82750875 MN -20d 8:6610 
1/ 199 NTIS (US Sales Only), PC A02/MF AO1 DE82750872 MN -20a 8:6529 
1/ 200 NTIS (US Sales Only), PC A02/MF A01 DE82750873 MN -20a 8:6530 
1/ 202 NTIS (US Sales Only), PC A03/MF AO1 DE82751102 MN -20d 8:6611 
1/ 203 NTIS (US Sales Only), PC A05/MF A01 DE82751101 MN -20e 8:6612 
1/ 204 NTIS (US Sales Only), PC A02/MF AO1 DE83750122 MN -20d 8:6613 
1/ 205 NTIS (US Sales Only), PC A02/MF A01 DE83750121 MN -20d 8:6614 
1/ 207 NTIS (US Sales Only), PC A04/MF AO1 DE83750123 MN -20d 8:6615 
1/ 208 NTIS (US Sales Only), PC A02/MF AO1 DE83750124 MN -20a 8:6531 
4/ 206 NTIS (US Sales Only), PC A02/MF AOI DE82750874 MN -20f 8:6532 
6/ 208 NTIS (US Sales Only), PC A02/MF AO1 DE82750901 MN -34D 8:6360 
6/ 209 NTIS (US Sales Only), PC A03/MF AO1 DE83750116 MN -20f 8:6533 
6/ 211 NTIS (US Sales Only), PC A03/MF AO1 DE82750876 MN -20f 8:6534 
6/ 212 NTIS (US Sales Only), PC A04/MF AO1 DE83750117 MN -20a 8:6535 
6/ 213 NTIS (US Sales Only), PC A02/MF AO1 DE83750118 MN -20a 8:6536 
9/ 37 NTIS (US Sales Only), PC A03/MF AOI DE82750902 MN -04 8:6016 
9/ 38 NTIS (US Sales Only), PC A02/MF AO1 DE82750900 MN -20f 8:6537 
apo. 75 NTIS (US Sales Only), PC A02/MF AO1 DE82750896 MN -20g 8:6538 
144 See MLM-3003 DE83002645 STD -15 8:4522 
ISS-R- 
81/5 NTIS (US Sales Only), PC A04/MF AO1 DE83900185 MN -23 8:5812 
wie 8 NTIS (US Sales Only), PC A03/MF AO1 DE83900186 MN -34 8:6379 
596 NTIS (US Sales Only), PC A02/MF AO1 DE82750803 MN -90i 8:6049 
631 NTIS (US Sales Only), PC A03/MF AO1 DE82750815 MN -41 8:5524 
633 NTIS (US Sales Only), PC A04/MF AO1 DE82750822 MN -95e 8:5525 
IWGHTR- 
6 NTIS (US Sales Only), PC A08/MF AO1 DE83780080 MN -77 8:5130 
JAERI-M- 
82-117 See NEANDC(J)-84/AU ND -34C 8:6419 
82-151 See NEANDC(J)-85/AU ND -34C 8:6441 
9706 NTIS (US Sales Only), PC A04/MF AO1 DE82702929 MN -80 8:5202 
9741 NTIS (US Sales Only), PC A04/MF AO1 DE82702945 MN -37 8:5990 
9743 NTIS (US Sales Only), PC A07/MF AO1 DE82702926 MN -80 8:5087 
9753 NTIS (US Sales Only), PC A03/MF AO1 DE82702918 MN -22 8:5789 
9756 NTIS (US Sales Only), PC A04/MF AO1 DE82702933 MN -80 8:5203 
9757 NTIS (US Sales Only), PC A02/MF A0O1 DE82702946 MN -37 8:5991 
= NTIS (US Sales Only), PC A03/MF AO1 DE82702919 MN -22 8:4536 
515 NTIS (US Sales Only), PC A0S/MF A01 DE82702927 MN -80 8:5071 
nn NTIS (US Sales Only), PC A09/MF AO1 DE82702928 MN -80 8:5166 


E4-82-389 Joint Institute for Nuclear Research, Dubna, USSR ND -34 8:6471 


NTIS (US Sales Only), PC A02/MF A01 DE83900292 MN -41 8:5989 


NTIS (US Sales Only), PC A02/MF AO1 DE83900315 MN -4 8:5763 
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P4-82-183 Joint Institute for Nuclear Research, Dubna, USSR ND -34C 

P4-82-257 Joint Institute for Nuclear Research, Dubna, USSR ND -34 
JINR-R- 

6-81-696 NTIS (US Sales Only), PC A02/MF AOI DE82702852 MN -37 
JPL-PUBL- 

82-63 NTIS, PC A06/MF AO1 DE83003165 STD -63 
Juel- 

1682 NTIS (US Sales Only), PC A08/MF AO1 DE82902552 MN -4 

1706 NTIS (US Sales Only), PC A0S5/MF AO1 DE82903778 MN -41 

1735 NTIS (US Sales Only), PC A07/MF AO DE82904637 MN -41 

1736 NTIS (US Sales Only), PC A04/MF A01 DE82904636 MN -41 

1753 NTIS (US Sales Only), PC A06/MF A0O1 DE82750888 MN -21 

1754 NTIS (US Sales Only), PC A06/MF AOI DE82750890 MN -77 

1757 NTIS (US Sales Only), PC A06/MF AO1 DE82750895 MN -77 

1758 NTIS (US Sales Only), PC A05/MF AOt DE82750906 MN -25 

1762 NTIS (US Sales Only), PC A08/MF AO1 DE82750889 MN -77 

1763 NTIS (US Sales Only), PC A05/MF AO1 DE82750905 MN -04 

1764 NTIS (US Sales Only), PC A0S5/MF AO1 DE82751100 MN -80 

1770 NTIS (US Sales Only), PC A06/MF AO1 DE82750891 MN -80 
Juel-Conf- 

42-Vol.1 NTIS (US Sales Only), PC A24/MF AO1 DE82905136 MN -70 
Juel-Spez- 

133/ Bd.1 NTIS (US Sales Only), PC A04/MF AO1 DE82751118 MN -98 

133-Vol.1 NTIS (US Sales Only), PC A04/MF AO1 DE82904758 MN -98 

133-Vol.2 NTIS (US Sales Only), PC A07/MF AOI DE82904681 MN -98 

136/ Bd.4 NTIS (US Sales Only), PC A10/MF AOi DE83750120 MN -77 
JYFL-RR- 

20/ 81 NTIS (US Sales Only), PC A03/MF AO1 DE83900235 MN -34 


3036 See GSF-T-105 DE82903867 MN -70 
3197 Kernforschungszentrum Karlsruhe GmbH., Karlsruhe, ND -78 
Germany 
3245 See GSF-T-132 DE82903866 MN -70 
3278 NTIS (US Sales Only), PC A09/MF AOl DE82750907 MN -79 
3289 NTIS (US Sales Only), PC A02/MF A0O1 DE82750892 MN -80 
3307 NTIS (US Sales Only), PC A02/MF A01 DE82750908 MN -48 
3316 NTIS (US Sales Only), PC A04/MF AO1 DE82750893 MN -78 
3369 NTIS (US Sales Only), PC A04/MF AOl1 DE83750126 MN -16 
KFK-CAD- 
193 NTIS (US Sales Only), PC A03/MF AO1 DE83750125 MN -38 
KFK-tr- 
670 NTIS (US Sales Only), PC A02/MF AOl1 DE82906230 MN -4i 
NTIS (US Sales Only), PC A02/MF AO1 DE82905949 MN -4 


NTIS (US Sales Only), PC A08/MF A01 DE82750844 MN -90i 


NTIS (US Sales Only), PC A04/MF AO1 DE82750829 MN -90a 
NTIS (US Sales Only), PC A02/MF AO1 DE82750824 MN -90i 
NTIS (US Sales Only), PC A04/MF A01 DE82750781 MN -90i 
NTIS (US Sales Only), PC A09/MF AO1 DE82750823 MN -11 

NTIS (US Sales Only), PC A02/MF A01 DE82750782 MN -95 

NTIS (US Sales Only), PC A05/MF AO1 DE82750786 MN -90i 
NTIS (US Sales Only), PC A03/MF AO1 DE82750841 MN -90a 
NTIS (US Sales Only), PC A03/MF A01 DE82750828 MN -90a 


NTIS (US Sales Only), PC A06/MF AO1 DE82750754 MN -6la 


NTIS (US Sales Only), PC A0S/MF A01 DE82903630 MN -2 
NTIS (US Sales Only), PC A0S/MF AOl DE82903632 MN -2 


8329-MS NTIS, PC A06/MF AO1 DE83002478 MN -51 
9283-MS NTIS, PC A02/MF AOl DE83002950 STD -38 
9345-PR NTIS, PC A03/MF AOl1 DE83002954 STD -96 
9358-C NTIS, PC A0S/MF AOl1 DE83000427 STD -34C 
9376-PR See NUREG/CR-2735 DE83000435 MN -78 
9391-PR NTIS, PC A02/MF AOl DE82016389 STD -33A 
9426 NTIS, PC A03/MF AOl1 DE83002949 STD -15 
9441-PR NTIS, PC A03/MF AO1 DE83002303 STD -91 
9443-MS NTIS, PC A02/MF AOl1 DE83002919 STD -45 
9470-PR NTIS, PC A05/MF AOl1 DE83002305 STD -59c 
9486-MS NTIS, PC A02/MF AOl1 DE83002952 STD -34C 
9488-MS NTIS, PC A03/MF AOl DE83002953 STD -96 
9500-SR NTIS, PC A02/MF AOl1 DE83002307 STD -28 
9507-MS NTIS, PC A02/MF AOl DE83002300 STD -32 
9512-HDR NTIS, PC A07/MF A0O1 DE83001954 STD -66c 
9514-MS NTIS, PC A02/MF AOl1 DE83002921 STD -20e 
9523-PR NTIS, PC A02/MF AOl1 DE83002306 STD -23 
9533-PR NTIS, PC A03/MF AO1 DE83002946 STD -20d 
9538-MS NTIS, PC A02/MF AOl1 DE83002920 MN -45 
9541-MS NTIS, PC A05/MF AOl DE83002947 STD -66i 
EA 9571 NTIS, PC A02/MF AOl DE83002922 STD -28 
-tr- 

82-17 NTIS, PC A02/MF AOl DE83000005 MN -78 
LA-UR- 

82-2465 NTIS, PC A02/MF A0O1 DE83000664 MN -34C 
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82-2578 NTIS, PC A02/MF A0O1 DE83000353 MN -41 8:5725 
82-2630 NTIS, PC A02/MF A01 DE83000671 MN -34 8:5852 
82-2640 NTIS, PC A02/MF AO1 DE83000672 MN -32 8:6662 
82-2648 NTIS, PC A02/MF A01 DE83000665 MN -34C 8:6493 
82-2649 NTIS, PC A02/MF AOi DE83000666 MN -15 8:4516 
82-2651 NTIS, PC A02/MF AO1 DE83000648 MN -32 8:6663 
82-2654 NTIS, PC A02/MF A0O1 DE83000649 MN -32 8:6361 
82-2661 NTIS, PC A02/MF A01 DE83000645 MN -78 8:5207 
82-2664 NTIS, PC A02/MF AOI DE83000647 MN -34 8:5853 
82-2676 NTIS, PC A03/MF AO1 DE83000642 MN -32 8:5794 
82-2703 NTIS, PC A02/MF AOI DE83000637 MN -34 8:5854 
82-2708 NTIS, PC A02/MF AO1 DE83000639 MN -70B 8:4373 
82-2727 NTIS, PC A02/MF AOI DE83000633 MN -34D 8:6408 
82-2728 NTIS, PC A02/MF A01 DE83000634 MN -34D 8:6398 
82-2780 NTIS, PC A02/MF AO1 -DE83000605 MN -15 8:4517 
82-2797 NTIS, PC A03/MF A01 DE83000608 MN -15 8:4518 
82-2821 NTIS, PC A02/MF AO1 DE83000612 MN -34C 8:6485 
82-2828 NTIS, PC A02/MF AO1 DE83000601 MN -34B 8:6068 
82-2831 NTIS, PC A02/MF AO1 DE83000602 MN -78 8:5208 
82-2832 NTIS, PC A03/MF AOi DE83000603 MN -32 8:5795 
82-2834 NTIS, PC A03/MF A0O1 DE83000615 MN -78 8:5209 
82-2843 NTIS, PC A02/MF AO1 DE83001979 MN -15 8:4519 
82-2845 NTIS, PC A02/MF AO1 DE83001940 MN -48 8:6183 
82-2856 NTIS, PC A03/MF AO1 DE83001939 MN -32 8:6664 
82-2871 NTIS, PC A02/MF AOl1 DE83002069 MN -34C 8:6389 
82-2891 NTIS, PC A02/MF AO1 DE83002068 MN -20f 8:6616 
82-2893 NTIS, PC A02/MF AO1 DE83002066 MN -20f 8:6540 
82-2915 NTIS, PC A02/MF A01 DE83002065 MN -34C 8:5939 
82-2947 NTIS, PC A02/MF AO1 DE83002062 MN -34B 8:6318 
82-2971 NTIS, PC A02/MF AOl DE83002061 MN -70B 8:4374 
82-2974 NTIS, PC A02/MF AO1 DE83002074 MN -15 8:4520 
82-2976 NTIS, PC A02/MF AO1 DE83001961 MN -15 8:4521 
82-2987 NTIS, PC A02/MF A0O1 DE83002081 MN -34B 8:6319 
82-2993 NTIS, PC A03/MF AO1 DE83002077 MN -4 8:5796 
82-3001 NTIS, PC A03/MF AO1 DE83001978 MN -41 8:4505 
82-3037 NTIS, PC A02/MF A01 DE83001974 MN -96 8:5607 
82-3126 NTIS, PC A02/MF AO1 DE83001987 MN -20c 8:6617 
82-3127 NTIS, PC A03/MF AOl1 DE83001986 MN -48 8:4211 
82-3130 NTIS, PC A02/MF AOI DE83001985 MN -34C 8:5940 
82-3146 NTIS, PC A02/MF A01 DE83001984 MN -48 8:6184 
82-3160 NTIS, PC A02/MF AO1 DE83001983 MN -32 8:6665 
82-3203 NTIS, PC A02/MF AOl1 DE83001981 MN -38 8:5814 
82-3204 NTIS, PC A02/MF A01 DE83001980 MN -38 8:5815 

LAL-RT- 

— NTIS (US Sales Only), PC A02/MF A01 DE82702840 MN -28 8:5917 
12850-Rev. NTIS, PC A02/MF AOl1 DE83001555 MN -66a 8:4879 
13883 NTIS, PC A03/MF AOl1 DE82015706 MN -95d 8:5475 
14160-Rev. NTIS, PC A03/MF AO1 DE83001564 MN -66d 8:4880 
14689 NTIS, PC A02/MF A01 DE83001567 MN -34 8:4116 
14692 NTIS, PC A05/MF A01 DE83001566 MN -34D 8:6411 
14694 NTIS, PC A03/MF AO1 DE83001358 MN -59c 8:5476 
14719 NTIS, PC A07/MF AOl1 DE83001932 MN -34 8:6340 
14720 NTIS, PC A02/MF AO1 DE83001560 MN -34 8:5631 
14746 NTIS, PC A02/MF AOl DE83001563 MN -28 8:5816 
14786 NTIS, PC A02/MF AOl1 DE83002331 MN -34C 8:6486 
14787 NTIS, PC A03/MF A01 DE82022061 MN -95d 8:5477 
14809 NTIS, PC A04/MF AO1 DE83001359 MN -34B 8:6274 
14819 NTIS, PC A02/MF A01 DE83000518 MN -28 8:5887 
14820 NTIS, PC A03/MF A0O1 DE83002330 MN -66a 8:4857 
14838 NTIS, PC A02/MF A0O1 DE83001562 MN -95d 8:5478 
14863 NTIS, PC A02/MF A0O1 DE83001569 MN -95d 8:5479 
14887 NTIS, PC A02/MF AO1 DE83000495 MN -90i 8:4043 
14893-Draft NTIS, PC A03/MF AO1 DE83001561 MN -95d 8:5480 
14919 NTIS, PC A02/MF AOl1 DE83001544 MN -11 8:6035 
14932 NTIS, PC A0S/MF A0Ol DE83001565 MN -95d 8:5481 
14942 NTIS, PC A02/MF A0O1 DE83001554 MN -38 8:5844 
14947 NTIS MF AOl DE83002572 MN -59c 8:4716 
14965 NTIS, PC A03/MF AOl DE83002573 MN -96 8:4199 
14981 NTIS, PC A02/MF A01 DE83002562 MN -20a 8:6618 
14987 NTIS, PC A02/MF A0l DE83001552 MN -96 8:5597 
14994 NTIS, PC Al0/MF A01 DE83002574 MN -25 8:5692 
15012 NTIS, PC A09/MF AO1 DE83002332 MN -48 8:6193 
15019 NTIS, PC A02/MF AOl1 DE83002566 MN -28 8:5888 
15021 NTIS, PC A02/MF A0l DE83002569 MN -34D 8:6390 
15045 NTIS, PC A02/MF A01 DE83003279 MN -34D 8:5963 
15121 NTIS, PC A03/MF A0Ol DE83003107 STD -90b 8:4077 

LLL/M- 


138 NTIS, PC A0S/MF A0Ol 4 DE83002280 MN -38 8:6541 
LUMEDW/MERI- 


1015/ 1-55/ (1982) See LUNFD6/NFRA-1015/1-55/(1982) DE82702947 MN -37 8:6093 
LUNBDS/(NBBE- 


1016) / 1-8/ (1981) NTIS (US Sales Only), PC A07/MF AOl DE82750802 MN -48 8:6261 
UNFD6/NFRA 


1015/ 1-55/ (1982) NTIS (US Sales Only), PC A08/MF A01 DE82702947 MN -37 8:6093 
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LUTFD2/TFKF- 
3031/ (1-23) / (1981) | NTIS (US Sales Only), PC A02/MF AOi DE82750816 
LYCEN- 


7946 NTIS (US Sales Only), PC A0S/MF A01 DE82702814 

MDC-G- 
8200-Rev. See DOE/SF/10499-T5-Rev. DE83001668 
8201-Rev. See DOE/SF/10499-T23-Rev. DE83001669 
8214-Rev. NTIS, PC A09/MF AO1 DE83001647 
8272-Rev. See DOE/SF/10499-T16-Rev. DE83001638 
8528-Rev. See DOE/SF/10499-T25-Rev. DE83001644 
9707-Rev. See DOE/SF/10499-83-Rev. DE83001670 
9717 See DOE/SF/10499-84 DE83001671 

MIT-EL- 
82-007 NTIS, PC A05/MF AOI DE83002481 
82-031 NTIS, PC A16/MF A01 DE83002196 
NTIS, PC A03/MF A0O1 DE83002482 


81-3 Marine Industry Advisory Services-MIT Sea Grant 
Program, Cambridge, MA 02139 
MLM 


2957 See NUREG/CR-2831 DE83001381 
2998 NTIS, PC A04/MF AO1 DE83002812 
2999 NTIS, PC All/MF A0l DE83002822 
3002 NTIS, PC A05/MF A0O1 DE83002811 
3003 NTIS, PC A02/MF A0O1 DE83002645 
3008 NTIS, PC A02/MF AOl1 DE83002089 
3018(OP) NTIS, PC A02/MF AOI DE83001536 

MLM-MU- 

82-66-0004 NTIS, PC A10/MF AO1 DE83001479 
82-70-0010 NTIS, PC A02/MF A0O1 DE83001865 

MPA- 

810-053 NTIS (US Sales Only), PC A07/MF A01 DE83900187 

MPI-PAE/Extraterr.- 

172 NTIS (US Sales Only), PC A06/MF AOI DE82750911 

MPQ- 

47 NTIS (US Sales Only), PC A02/MF AOI DE82750898 
60 NTIS (US Sales Only), PC A02/MF AO1 DE82751119 

MST-LUFT-A- 

51 NTIS (US Sales Only), PC A04/MF AO1 DE82750778 
60 NTIS (US Sales Only), PC A02/MF AOI DE82751030 
NAL-BIBL- 


81-27 Department of Agriculture, National Agricultural Library, 
Beltsville, MD 20705 
82-02 Department of Agriculture, National Agricultural Library, 
Beltsville, MD 20705 
NASA-CR- 


165426 See DOE/NASA/0067-79-7 DE83002643 
167917 See DOE/NASA/0091-2 DE83002973 
167923 See DOE/NASA/2701-1 DE83000743 
167935-Vol.1 See DOE/NASA/0032-16-Vol.1 DE83001747 
NASA-TM- 
82774 See DOE/NASA/51040-37 DE83003197 
82986 See DOE/NASA/13111-10 DE83001398 
NBS-SPEC.PUBL.- 
<=" NTIS, PC A99/MF A0O1 DE82021875 
1981-17 NTIS (US Sales Only), PC A03/MF AO1 DE82750826 
1981-19 NTIS (US Sales Only), PC A03/MF A01 DE82750801 
1981-20 NTIS (US Sales Only), PC A05S/MF A01 DE82750780 
1981-21 NTIS (US Sales Only), PC A03/MF AO1 DE82750825 
1981-22 NTIS (US Sales Only), PC A02/MF AO1 DE82750827 
NE-BF- 
81-4 NTIS (US Sales Only), PC A05/MF A01 DE82750819 
81-9 NTIS MF AO DE82750814 
82-6 NTIS (US Sales Only), PC A02/MF AO1 DE82750813 
NE-EO- 
81-1 NTIS (US Sales Only), PC A06/MF AOl DE82750784 
81-23 NTIS (US Sales Only), PC A03/MF A01 DE82750788 
NE/FBA- 
81-4(Pt.1) See TRITA-VAT-3809 DE82750842 


81-2 NTIS (US Sales Only), PC A04/MF AO1 DE82750804 
81-4 NTIS (US Sales Only), PC A04/MF AOI DE82750840 
81-5 NTIS (US Sales Only), PC A03/MF AOI DE82750839 
81-6 NTIS (US Sales Only), PC A03/MF AOI DE82750805 

NE-VIND- 
81-20 NTIS (US Sales Only), PC A03/MF AO! DE82750834 
81-23 NTIS (US Sales Only), PC A03/MF AOI DE82750836 
82-1 NTIS (US Sales Only), PC A04/MF AOI DE82750832 
82-3 NTIS (US Sales Only), PC A04/MF AO1 DE82750820 
82-5 NTIS (US Sales Only), PC A00/MF AO DE82750821 
82-6 NTIS (US Sales Only), PC A03/MF AO! DE82750838 
82-7 NTIS (US Sales Only), PC A02/MF AO DE82750835 
82-8 NTIS (US Sales Only), PC A02/MF AOI DE82750833 
82-9 NTIS (US Sales Only), PC A02/MF A01 DE82750837 
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82-10 NTIS (US Sales Only), PC A00/MF AOI DE82750818 MN -60 8:4984 
82-11 NTIS (US Sales Only), PC A03/MF AOI DE82750817 MN -60 8:4985 


232-VolL.8 UKAEA, AERE Harwell, Oxfordshire, England ND -34C 8:6418 
J)- 


84/ AU Information Section, Division of Technical Information, ND -34C 8:6419 
JAERI, Tokai-Mura, Naka-gun, Ibaraki-ken, 319-11, Japan 
85/ AU Information Section, Division of Technical Information, ND -34C 8:6441 
JAERI, Tokai-mura, Naka-gun, Ibaraki-ken, 319-11, Japan 
NP- 


2750743 NTIS (US Sales Only), PC A03/MF AOI DE82750743 MN -97e 8:4565 
2750744 NTIS (US Sales Only), PC A04/MF AO1 DE82750744 MN -95f 8:5526 
2750745 NTIS (US Sales Only), PC A03/MF AO1 DE82750745 MN -95e 8:5582 
2750748 NTIS (US Sales Only), PC A02/MF AOl1 DE82750748 MN -90f 8:5583 
2750749 NTIS (US Sales Only), PC A12/MF AOl1 DE82750749 MN -92 8:4200 
2750750 NTIS (US Sales Only), PC A02/MF AOI DE82750750 MN -92 8:4201 
2750751 NTIS (US Sales Only), PC A03/MF A0O1 DE82750751 MN -98F 8:5310 
2750755 NTIS (US Sales Only), PC A04/MF AOl1 DE82750755 MN -25 8:5632 
2750756 NTIS (US Sales Only), PC A06/MF AOI DE82750756 MN -95d 8:5483 
2750757 NTIS (US Sales Only), PC A04/MF AOI DE82750757 MN -95e 8:5343 
2750758 NTIS (US Sales Only), PC A03/MF AO1 DE82750758 MN -92 8:5390 
2750759 NTIS (US Sales Only), PC A06/MF AO1 DE82750759 MN -95d 8:5484 
2750761 NTIS (US Sales Only), PC A02/MF AOl1 DE82750761 MN -92b 8:3970 
2750763 NTIS (US Sales Only), PC A03/MF AO1 DE82750763 MN -94c 8:5269 
2750764 NTIS (US Sales Only), PC A03/MF AO1 DE82750764 MN -96 8:5506 
2750765 NTIS (US Sales Only), PC A03/MF AO1 DE82750765 MN -95 8:5584 
2750766 NTIS (US Sales Only), PC Al4/MF AO1 DE82750766 MN -92 8:4165 
2750767 NTIS (US Sales Only), PC A16/MF AOl1 DE82750767 MN -95f 8:5527 
2750768 NTIS (US Sales Only), PC A07/MF AO1 DE82750768 MN -95f 8:5528 
2750771 NTIS (US Sales Only), PC A06/MF AO1 DE82750771 MN -98F 8:5283 
2750772 NTIS (US Sales Only), PC A02/MF AO1 DE82750772 MN -97e 8:4570 
2750773 NTIS (US Sales Only), PC A03/MF AO1 DE82750773 MN -92b 8:4159 
2750774 NTIS (US Sales Only), PC A06/MF AO1 DE82750774 MN -95 8:5585 
2750776 NTIS (US Sales Only), PC A04/MF AOl1 DE82750776 MN -4 8:5727 
2750785 NTIS (US Sales Only), PC A04/MF AO1 DE82750785 MN -6la 8:4562 
2750792 NTIS (US Sales Only), PC A04/MF AO1 DE82750792 MN -92b 8:4161 
2750793 NTIS (US Sales Only), PC A02/MF AO1 DE82750793 MN -92b 8:4162 
2750831 NTIS (US Sales Only), PC A04/MF AOl1 DE82750831 MN -11 8:6053 
2751028 NTIS (US Sales Only), PC A04/MF AO1 DE82751028 MN -6la 8:4653 
2751029 NTIS (US Sales Only), PC A0S/MF AOI DE82751029 MN -13 8:6221 
2751031 NTIS (US Sales Only), PC A03/MF AOI DE82751031 MN -95d 8:5485 
2751032 NTIS (US Sales Only), PC AOS/MF A0O1 DE82751032 MN -13 8:5319 
2903371 NTIS (US Sales Only), PC A03/MF AO1 DE82903371 MN -80 8:5855 
2903416 NTIS (US Sales Only), PC A03/MF AO1 DE82903416 MN -2 8:6651 
2903847 NTIS (US Sales Only), MF AO1 DE82903847 MN -34C 8:6494 
2903849 NTIS (US Sales Only), PC A03/MF AO1 DE82903849 MN -2 8:5320 
2903988 NTIS (US Sales Only), PC A02/MF AO1 DE82903988 MN -41 8:5994 
2903989 NTIS (US Sales Only), PC A02/MF AO1 DE82903989 MN -41 8:5995 
2903990 NTIS (US Sales Only), PC A02/MF AOI DE82903990 MN -41 8:5996 
2903991 NTIS (US Sales Only), PC A02/MF AOl1 DE82903991 MN -41 8:5997 
2903992 NTIS (US Sales Only), PC A02/MF AO1 DE82903992 MN -41 8:6495 
2904027 NTIS (US Sales Only), PC A03/MF AO1 DE82904027 MN -80 8:5156 
2904028 NTIS (US Sales Only), PC A03/MF AO1 DE82904028 MN -80 8:5146 
2904529 NTIS (US Sales Only), PC A02/MF AOl DE82904529 MN -41 8:5998 
2904530 NTIS (US Sales Only), PC A02/MF AOl DE82904530 MN -41 8:6496 
2904531 NTIS (US Sales Only), PC A02/MF AO1 DE82904531 MN -41 8:6497 
2905465 National Association of Regulatory Utility Commissioners, MN -98C 8:4179 

1102 Interstate Commerce Commission Building, 

Constitution Ave. and 12th Street NW, P.O. Box 684, 

Washington, DC 20044 

National Association of Regulatory Utility Commissioners, MN -98F 

Constitution Avenue and 12th Street N.W., P.O. Box 684, 

Washington, DC 20044 

GPO MN -98F 

NTIS, PC A02/MF AO1 DE82905801 MN -34B 

NTIS (US Sales Only), PC A04/MF AO1 DE82906000 MN -92 

NTIS (US Sales Only), PC A07/MF A01 DE82906015 MN -90a 

NTIS (US Sales Only), PC A04/MF AO1 DE82906016 MN -92b 

NTIS (US Sales Only), PC A04/MF AOl1 DE82906017 MN -92b 

NTIS (US Sales Only), PC A09/MF AO1 DE82906019 MN -88 

NTIS (US Sales Only), PC A09/MF A0O1 DE82906020 MN -90c 

NTIS (US Sales Only), PC AOS/MF A0O1 DE82906021 MN -38 

NTIS (US Sales Only), PC A09/MF AO1 DE82906022 MN -90a 

NTIS (US Sales Only), PC A07/MF AO1 DE82906023 MN -88 

NTIS (US Sales Only), PC A09/MF AO1 DE82906024 MN -90a 

NTIS (US Sales Only), PC A23/MF A0O1 DE82906025 MN -59 

NTIS (US Sales Only), PC Al4/MF AO1 DE82906125 MN -92b 

NTIS (US Sales Only), PC AOS/MF AO1 DE82906138 MN -95 

NTIS (US Sales Only), PC A03/MF AOl DE82906142 MN -92b 

Schweizerische Energie-Stiftung, Sihlquai 67, 8005 Zurich, 

Switzerland 

NTIS, PC A02/MF AO1 DE82906418 

NTIS, PC A03/MF AO1 DE83900008 

EG and G ORTEC, 100 Midland Road, Oak Ridge, TN 

37830 
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Report No. 


3900017 


3900044 


0020-Vol.6-No.5 
0020-Vol.6-No.6 
0030-Vol.6-No.2 
0040-Vol.6-No.3 
0267-Rev.1 
0430-Vol.2-No.2 
0485-Vol.4-No.8 
0485-Vol.4-No.9 
0580-Vol.11-No.9 
0748-Vol.2-No.8 
0748-Vol.2-No.9 
0750-Vol.15-No.5 
0793-Suppl.2 
0802 

0822 

0846 
0847-Suppl.1 
0857-Suppl.3 
0858 
0936-Vol.1-No.1 
0940-Vol.1-No.3 
0940Vol.1-Nos. 1-2 


NUREG/CP- 


0028-Vol.1 


NUREG/CR- 


0169-Vol.4 
0169-Vol.20 
1120-Vol.10 
2301 
2331-Vol.2-No.1 
2335 
2345-Vol.4 
2364-Vol.1 
2364-Vol.2 
2364-Vol.3 
2364-Vol.4 
2364-Vol.5 
2444-Vol.1 
2459-Vol.1 
2472 

2640 

2697 

2706 

2720 

2730 


Availability 


Ultrasystems Engineers and Constructors, Inc., 2400 
Michelson Drive, Irvine, CA 92715 

Forest Service, Southeastern Forest Experiment Station, 
Asheville, NC 

Geological Survey of Wyoming, Box 3008, University 
Station, Laramie, Wyoming 82071 

NTIS (US Sales Only), PC A09/MF AO1 

NTIS (US Sales Only), PC A04/MF AOI 

NTIS (US Sales Only), PC A07/MF AOl 

NTIS (US Sales Only), PC A05/MF AO1 

NTIS (US Sales Only), PC A0S/MF A01 

NTIS (US Sales Only), PC A07/MF AOl1 

NTIS (US Sales Only), PC A00/MF AO1 

State of Arizona Bureau of Geology and Mineral 
Technology, 845 N. Park Ave., Tucson, AZ 85719 
NTIS, PC A09/MF AO1 

NTIS, PC A02/MF A0O1 

NTIS (US Sales Only), PC A05/MF AO1 

NTIS (US Sales Only), PC A07/MF AOI 

NTIS (US Sales Only), PC A15/MF AO1 

Geological Survey of Wyoming, Box 3008, University 
Station, Laramie, WY 82071 

Wisconsin Div. of State Energy, 101 S. Webster St., 
Madison, WI 53707 

NTIS (US Sales Only), PC A03/MF AO1 

NTIS (US Sales Only), PC A02/MF AO1 

NTIS (US Sales Only), PC A03/MF AO1 


Director of Information, OECD, 2,rue Andre-Pascal, 75775 


Paris Cedex 16, France 

NTIS, PC A0S/MF AO1 

NTIS (US Sales Only), PC A07/MF A0O1 
NTIS (US Sales Only), MF AOl 

NTIS (US Sales Only), PC A06/MF AOl 
NTIS, PC A05/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS, PC A16/MF AOl - GPO 
NTIS, PC A1l6/MF A0O1 

NTIS, PC A08/MF AO1 - GPO 
NTIS, PC Al1l/MF AOl - GPO 
NTIS, PC A05/MF AO1 - GPO $5.50 
NTIS, PC A02/MF AOl - GPO 
NTIS, PC A05/MF AO1 - GPO 
NTIS, PC A05/MF AOl - GPO 
NTIS, PC A04/MF AOl - GPO 
NTIS, PC A15/MF AOl - GPO 
NTIS, PC A16/MF AOl - GPO 
NTIS, PC A13/MF AOl - GPO 
NTIS, PC A08/MF AO! - GPO $9.50 
NTIS, PC A07/MF AO! - GPO $6.00 
NTIS, PC A23/MF A0O1 - GPO 
NTIS, PC Al4/MF AOI - GPO $9.00 
NTIS, PC A03/MF AOI - GPO $4.50 
NTIS, PC A03/MF A0O1 - GPO $4.75 
NTIS, PC A04/MF AO1 - GPO $5.00 
NTIS, PC A09/MF AO! - GPO $7.00 
NTIS, PC A04/MF AOI - GPO $5.00 
NTIS, PC Al1/MF AOl - GPO $7.50 


NTIS, PC Al2/MF AO! - GPO $7.50 


NTIS, PC A02/MF AOl - GPO 
NTIS, PC A03/MF A0Ol - GPO 
NTIS, PC A04/MF AO! - GPO 
NTIS, PC All/MF AOI - GPO 
NTIS, PC A09/MF AOl - GPO 
NTIS, PC A04/MF AOl - GPO 
NTIS, PC A06/MF A0O1 - GPO $6.00 
NTIS, PC A05/MF AO1 

NTIS, PC A03/MF AOl1 

NTIS, PC A03/MF AOl 

NTIS, PC A05/MF AO1 

NTIS, PC A05/MF AO1 

NTIS MF A0O1- GPO $20.00 

NTIS, PC A04/MF A0O1 - GPO 
NTIS, PC A05/MF A0O1 - GPO $5.00 
NTIS PC E13/MF $4.60 - GPO 
NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A0S/MF AO1 

NTIS, PC A04/MF AOl - GPO 
NTIS, PC A03/MF AOl - GPO 


Order No. 


DE83900089 
DE83900090 
DE83900091 
DE83900092 
DE83900093 
DE83900095 
DE83900096 


DE83900200 
DE83900206 
DE83900219 
DE83900220 
DE83900221 


DE83900341 
DE83900342 
DE83900343 


DE83900349 
DE83900372 
DE83900413 
DE83900414 
DE83900485 


DE83900394 
DE83900398 
DE83900399 
DE83900402 


DE82906046 
DE83900350 
DE83900166 
DE83900285 
DE83900282 
DE83900254 
DE82905461 
DE83900168 
DE83900119 
DE83900101 
DE83900309 
DE83900109 
DE83900130 
DE83900420 
DE83900207 
DE83900002 
DE83900100 
DE83900120 
DE83900121 
DE83900072 
DE83900283 
DE83900167 


DE82022268 


DE83002126 
DE83000815 
DE83001179 
DE82905258 
DE83001542 
DE83001825 
DE83002286 
DE83001021 
DE83001017 
DE83001018 
DE83001020 
DE83001031 
DE83900164 
DE83000571 
DE83900255 
DE83001834 
DE83001514 
DE83001247 
DE83001598 
DE83001091 


Distribution Category 
MN -6la 

MN -6la 

MN -92 


MN -88 
MN -13 
MN -11 
MN -96 
MN -92 
MN -38 
MN -90b 
MN -66 


MN -95e 
MN -98F 
MN -90b 
MN -95f 
MN -25 

ND -92a 


MN -13 


MN -41 
MN -41 
MN -97d 
ND -98 


MN -95d 
MN -13 
MN -13 
MN -13 
MN -98 


MN -92a 
MN -92a 
MN -92a 
MN -98C 


MN -80 
MN -80 
MN -80 
MN -2 

MN -41 
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Availability Order No. Distribution Category Abstract No. 


NTIS, PC A04/MF AOI - GPO DE83000435 MN -78 8:5222 
NTIS, PC A02/MF AO! DE83001270 MN -78 8:5223 
NTIS, PC A06/MF A01 - GPO $5.50 DE83001608 MN -78 8:5050 
NTIS, PC Al2/MF A01 - GPO $8.00 DE83001108 MN -78 8:5224 
NTIS, PC A06/MF AO! - GPO $5.50 DE83900137 MN -78 8:5225 
NTIS, PC A04/MF AOI DE83000433 MN -78 8:5226 
NTIS, PC A03/MF AOI - GPO DE83001532 MN -78 8:5227 
NTIS, PC A03/MF AOI - GPO DE83000762 MN -78 8:5228 
NTIS, PC A06/MF A01 DE83001381 MN -15 8:4524 
NTIS, PC A22/MF A01 - GPO $12.00 DE83900003 MN -2 8:6297 
NTIS, PC A19/MF A01 - GPO $12.00 DE83001389 MN -15 8:4525 
NTIS, PC A0S/MF A01 - GPO $5.00 DE83002133 MN -85 8:4278 
NTIS, PC A03/MF AOI DE83000817 MN -80 8:5169 
NTIS, PC A10/MF AOI - GPO DE83001596 MN -78 8:5229 
NTIS, PC A0S/MF A01 - GPO $5.00 DE83001593 MN -85 8:4279 
NTIS, PC A10/MF A01 - GPO $7.50 DE83900138 MN -78 8:5230 
NTIS, PC A04/MF A01 - GPO DE83001826 MN -78 8:5231 
NTIS, PC A04/MF AOI - GPO $5.00 DE83900300 MN -11 8:6275 
NTIS, PC A03/MF AOI - GPO $4.50 DE82905938 MN -11 8:6276 
NTIS, PC A03/MF AO1 - GPO DE83002225 8:5157 
NTIS, PC A06/MF A01 - GPO DE83000512 8:5232 
NTIS, PC A08/MF AO1 DE83001346 8:6069 
NTIS, PC A06/MF A01 - GPO $5.50 DE83900106 8:5147 
NTIS, PC A04/MF AOI - GPO $4.75 DE83900310 8:5233 
NTIS, PC A20/MF A01 - GPO $11.00 DE83002194 8:4506 
NTIS, PC A0S/MF AO! - GPO $5.00 DE83900288 8:4280 
NTIS, PC A04/MF A01 - GPO DE83002153 8:4387 
NTIS, PC A07/MF A01 - GPO DE83001531 8:5234 
NTIS MF AOl1 DE83002251 8:6094 
NTIS, PC A03/MF A0l - GPO DE83001597 8:5019 
NTIS, PC A04/MF AOI - GPO $5.00 DE83900503 8:6283 


NTIS, PC A05/MF A01 - GPO DE83001570 8:6095 
NTIS, PC A03/MF A01 DE83001263 8:4388 


New York State Energy Research and Development 8:5011 
Authority, Dept. of Communications, Two Rockefeller 

Plaza, Albany, NY 12223 

New York State Energy Research and Development 8:5586 
Authority, Dept. of Communications, Two Rockefeller 

Plaza, Albany, NY 12223 


NTIS (US Sales Only), PC A02/MF A01 DE83900320 MN -96 
NTIS (US Sales Only), PC A02/MF A01 DE83900214 MN -95d 
NTIS (US Sales Only), PC A05/MF AO1 DE83900213 MN -95 
NTIS (US Sales Only), PC A03/MF AOI DE83900212 MN -13 
NTIS (US Sales Only), PC A03/MF AOI DE83900211 MN -92 
NTIS (US Sales Only), PC A03/MF A01 MN -13 


NTIS (US Saies Only), PC A04/MF AOl DE83900323 MN -59c 
NTIS (US Sales Only), PC A02/MF AOi DE83900328 MN -59c 
NTIS (US Sales Only), PC A06/MF A01 DE83900321 MN -95f 


NTIS (US Sales Only), PC A02/MF A01 DE83900431 MN -95f 
NTIS (US Sales Only), PC A02/MF AO1 DE83900430 MN -95d 
NTIS (US Sales Only), PC A02/MF AOl DE83900390 MN -38 

NTIS (US Sales Only), MF AO1 DE83900391 MN -95d 


NTIS (US Sales Only), PC A03/MF AOl DE82702837 MN -41 
NTIS (US Sales Only), PC A04/MF A0l DE82702830 MN -41 


NTIS, PC A03/MF A0Ol DE83002641 MN -70 
301 NTIS, PC A08/MF A01 DE83002760 MN -70 
305 NTIS, PC A04/MF A01 DE83002639 MN -70 
306 NTIS, PC A05/MF A0l DE83002640 MN -70 
307 NTIS, PC A04/MF AOI DE83002762 MN -70 
330 NTIS MF AOl DE83002642 MN -70 
404 NTIS, PC A05/MF A0O1 DE83002763 MN -70 

ORAU- 


204 NTIS, PC A08/MF A01 DE83001690 MN -13 
ORNL- 

5843 NTIS, PC A15/MF A0Ol DE83000218 STD -20 

5876 See NUREG/CR-2900 DE83001826 MN -78 

5883 Park Ridge, NJ; Noyes Data Corporation (1982). 

5893 NTIS, PC A05/MF AO1 DE83003190 MN -34C 

5895 See NUREG/CR-2811 DE83001532 MN -78 

5916 NTIS, PC A04/MF A01 DE83001632 MN -61 
ORNL/CSD- 


108 NTIS, PC A03/MF A0Ol DE83002592 STD -32 
ORNL/MIT- 


354 
ORNL/Sub- 

81-21099/ 1-01 NTIS, PC A04/MF AOI DE83001326 MN -20 

81-21099/ 1-02 NTIS, PC A07/MF A0Ol1 DE83001505 MN -20 


NTIS, PC A04/MF A0O1 DE83001676 MN -90d 
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81-21099/ 1-05 NTIS, PC Al2/MF AOI DE83001504 
81-21099-1-06 NTIS, PC A19/MF AO1 DE83001823 
81-21099/ 1-08 NTIS, PC A10/MF AOl DE83001872 
7613/ 2 NTIS, PC A02/MF AOI DE83000873 
ORNL/TM- 
6803/ S4 NTIS, PC A03/MF AO1 DE83002590 
7842 See NUREG/CR-2640 DE83001834 
8016 NTIS, PC A10/MF AO1 DE83003188 
8076 NTIS, PC A06/MF AO! DE83001720 
8272 NTIS, PC A04/MF AOi DE83002588 
8291 NTIS, PC A06/MF AOI DE83001721 
8318 NTIS, PC A04/MF AOI DE83003173 
8325 See NUREG/CR-2697 DE83001514 
8328 See NUREG/CR-2706 DE83001247 
8336 See NUREG/CR-2720 DE83001598 
8390 NTIS, PC A02/MF A0O1 DE83002589 
8413 See NUREG/CR-2810 DE83000433 
8421 NTIS, PC A0S/MF AOI DE83001831 
8429 NTIS, PC A05/MF AOI DE83002591 
8452 NTIS, PC A02/MF AO1 DE83002587 
8463 NTIS, PC A03/MF AOI DE83001698 
8473 NTIS, PC A04/MF AO1 DE83001705 
8476 NTIS, PC A03/MF AOI DE83001704 
8501 NTIS, PC A04/MF AOI DE83002593 
8505 NTIS, PC A02/MF AOI DE83002584 
8522 NTIS, PC A02/MF AOI DE83003189 
8523 See NUREG/CR-2980 DE83001597 
ORNL-tr- 
4840 NTIS, PC A02/MF AO1 DE82022174 
ORO- 
5172-0020 See DOE/ER/05172-0020 DE83001155 
OSM/TR- 
4-82 See ORNL/TM-8016 DE83003188 
OUP- 
° 81-19 NTIS (US Sales Only), PC A03/MF A01 DE82702826 
102-82-001 California Energy Commission, Publications Unit, 1111 
Howe Avenue, Sacramento, CA 95825 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 20231, 
USA, $1.00 per copy. Government Patent Applications avail- 
able from NTIS) 
A 206,409 DE83002348 
A 240,647 DE83002349 
A 260,624 DE83002350 
A 261,307 DE83002351 
A 340,591 DE83002352 
A 340,621 DE83002353 
A 340,622 DE83002354 
A 340,624 DE83002355 
A 340,625 DE83002356 
A 340,626 DE83002357 
A 340,904 DE83002358 
A 340,905 DE83002359 
A 340,907 DE83002360 
DE83002361 
DE83002362 
A 341,374 DE83002363 
A 342,443 DE83002365 
A 342,678 DE83002366 
A 342,679 DE83002367 
A 342,680 DE83002368 
A 342,681 DE83002369 
A 342,682 DE83002370 
DE83002371 
DE83002372 
DE83002374 
DE83002375 
DE83002376 
DE83002377 
DE83002378 
DE83002379 
DE83002380 
DE83002381 
DE83002382 
DE83002383 
DE83002384 
DE83002390 


82-250291 NTIS PC E01/MF E01 
82-252230 NTIS PC E03/MF E03 
82-252503 NTIS, PC A03/MF A01 
82-254350 NTIS, PC A07/MF AO1 
82-254392 NTIS PC E05/MF E05 
82-255266 NTIS, PC A04/MF AOl 
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Report No. Availability Order No. 


PGJ/F- 
060-82 NTIS PC E09/MF $6.00 DE83001213 MN -51 8:4239 
PNCT- 
831-81-01 NTIS (US Sales Only), PC A07/MF AOI DE83900415 MN -2 8:4249 
PNL- 
3582 NTIS, PC A06/MF AOI DE83002634 8:4282 
3621 NTIS, PC A13/MF AO1 DE83002881 8:5847 
3930 NTIS, PC A09/MF AOI DE83001799 8:5535 
4068 NTIS, PC A03/MF AOl DE83002895 8:4881 
4276 NTIS, PC A04/MF AOI DE83000896 8:6293 
4284 NTIS, PC A05/MF AO1 DE83002632 8:4222 
4308 NTIS, PC A04/MF AO! ; DE83002883 8:4986 
4337 See DOE/ET/34215-29 DE83000440 8:5035 
4350 See NUREG/CR-2933 DE83002194 
4357 NTIS, PC A03/MF AO1 DE83002633 
4369 NTIS, PC A09/MF AO1 DE83002636 
4380 See NUREG/CR-2919 DE83001346 
4382 NTIS, PC Al2/MF AO1 DE83000261 
4412 NTIS, PC A07/MF AOI DE83001798 
4420 NTIS, PC A03/MF AOl DE83002341 
4425 NTIS, PC A02/MF AOl1 DE83002764 
4433 NTIS, PC A03/MF AOI DE83002882 
4442 NTIS, PC A06/MF AOI DE83002889 
PNL-SA- 
9381 NTIS, PC A02/MF AOl1 DE83002001 
9549 See RHO-BWI-SA-143 DE83003211 
9837 NTIS, PC A02/MF AO1 DE83003473 
9866 NTIS, PC A02/MF AO1 DE83002030 
9987 NTIS, PC A02/MF AOl1 DE83002053 
10074 NTIS, PC A02/MF AO1 DE83001951 
10083 NTIS, PC A02/MF AO1 DE83002019 
10154 NTIS, PC A02/MF A01 DE83002013 
10202 NTIS, PC A03/MF AOI DE83002016 
10242 NTIS, PC A02/MF AOl DE83002025 
10243 NTIS, PC A02/MF AOI DE83002039 
NTIS, PC A02/MF AO1 DE83002032 
NTIS, PC A02/MF AOl1 DE83002054 
NTIS, PC A02/MF AO1 DE83002047 
NTIS, PC A02/MF AOI DE83002021 
NTIS, PC A02/MF A01 DE83002022 
NTIS, PC A03/MF AOl DE83002018 
NTIS, PC A02/MF AOl1 DE83002040 
NTIS, PC A02/MF AO1 DE83002045 
NTIS, PC A03/MF A01 DE83002048 
NTIS, PC A02/MF A01 DE83002051 
NTIS, PC A02/MF A0O1 DE83002035 
NTIS, PC A02/MF A01 DE83002010 
NTIS, PC A02/MF A0O1 DE83002037 
NTIS, PC A02/MF AO1 DE83002026 
NTIS, PC A02/MF AO1 DE83002043 
NTIS, PC A02/MF AOl DE83002049 
NTIS, PC A02/MF AOl1 DE83002011 


Distribution Category Abstract No. 


NTIS, PC A03/MF AOl1 DE83001395 
NTIS, PC A03/MF AO1 DE83002340 
NTIS, PC A04/MF A0O1 DE83002336 
NTIS, PC A02/MF A0O1 DE83002338 
NTIS, PC A03/MF A01 DE83002339 
NTIS, PC A02/MF A0O1 DE83002337 
NTIS, PC A02/MF AO1 DE83002214 


See SAI-254-82-281-LJ DE83002650 
See SAI-254-82-318-LJ DE83003336 


345 See DOE/FE/15078-1 DE83000044 STD -93 
PTB-Dos- 


NTIS (US Sales Only), PC A03/MF A0O1 DE83750119 MN -37 


5 
PTB-FMRB- 


80 
PWA- 
15/ 82 See KFK-3369 DE83750126 MN -16 
RD/L/N- 
170/ 77 Central Electricity Research Laboratories, Leatherhead, ND -78 
Surrey, England 
205/ 78 Central Electricity Research Laboratories, Leatherhead, ND -78 


NTIS (US Sales Only), PC A03/MF A01 DE82903547 MN -80 


Surrey, England 
RFP- 
3274 NTIS, PC A02/MF AO1 DE83000690 MN -10 
RFP-Trans- 
on 346 NTIS, PC A02/MF AOl1 DE83001242 MN -10 
80-5-BF-3 See TVA/PUB-83/2 DE83900056 MN -41 
RHO-BW-SA- 


216P 
233P 


NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AOl1 


DE82020779 
DE83000871 


MN -70 
MN -70 
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244-P 
245-P 
246-P 
247-P 
249-P 
251-P 
252-P 
253-P 
254-P 
255-P 
256-P 
257-P 
258-P 
259-P 

RHO-BWI-SA- 
143 

RHO-HS-SA- 
10-P 

RHO-RE-ST- 
4-P 

RHO-ST- 

39 

RHO-WM-SR- 
82-1-3QP 

RISO-M- 
2311(Vol.2) 


82-003 

RRC- 
50 

SAAS- 
289 

SAI- 
254-82-281-LJ 
254-82-318-LJ 
444-82-140-LJ 
444-82-141-LJ 
444-82-142-LJ 
444-82-143-LJ 

SAN- 
0499-16-Rev. 
0499-18-Rev. 
0499-22-Rev. 
0499-27-Rev. 
0499-54-Rev. 
0499-83-Rev. 
0499-84 

SAND- 
80-8181 
81-2176 
81-2270 
81-2613 
81-7087/ 4 
81-7089/ 4 
82-0161 
82-0170 
82-0188 
82-0264 
82-0345 
82-0521 
82-0637 
82-0664-Vol.2-App.- 
Pt.1 
82-0664- 
Vol.2.App.Pt.2 
82-0728C 
82-0731C 
82-1005/ 1 
82-1005/ 2 
82-1084 
82-1150 
82-1159 
82-1245C 
82-1273C 
82-1285C 
82-1313 


Availability 


NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 


NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A05/MF AO1 
NTIS MF AOl 

NTIS, PC A07/MF AO1 


See DOE/SF/10499-T5-Rev. 
See DOE/SF/10499-T23-Rev. 
See MDC-G-8214-Rev. 

See DOE/SF/10499-T 16-Rev. 
See DOE/SF/10499-T25-Rev. 
See DOE/SF/10499-83-Rev. 
See DOE/SF/10499-84 


NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl1 
See NUREG/CR-2877 

NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A06/MF AOl 
NTIS, PC A03/MF A01 


NTIS, PC A99/MF AOl1 


NTIS, PC A99/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A99/MF A0O1 
NTIS, PC A04/MF AOl1 
See NUREG/CR-2730 
NTIS, PC A04/MF AOl 
See NUREG/CR-2747 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS MF A0Ol 


Order No. 


DE83001489 
DE83001492 
DE83001485 
DE83001751 
DE83001488 
DE83001749 
DE83001491 
DE83001752 
DE83001750 
DE83001487 
DE83001755 
DE83001748 
DE83001490 
DE83001486 


DE83003211 
DE83000104 
DE83001141 
DE83000176 
DE83000375 


DE82702831 
DE82750752 
DE82750753 
DE82702832 
DE82750775 
DE82702931 


DE82750777 
DE82750762 


DE82702841 
DE82702948 


DE83900368 
DE82702849 


DE83002650 
DE83003336 
DE83002446 
DE83002455 
DE83002549 
DE83002436 


DE83001668 
DE83001669 
DE83001647 
DE83001638 
DE83001644 
DE83001670 
DE83001671 


DE83001156 
DE83002608 
DE83002646 
DE83000817 
DE83003668 
DE83002529 
DE83001029 
DE83002648 
DE83000895 
DE83002526 
DE83002609 
DE83001853 
DE83002156 


DE82020855 


DE82020854 
DE83001787 
DE83002142 
DE83002527 
DE83002289 
DE83002342 
DE83001091 
DE83002530 
DE83001270 
DE82022169 
DE83001275 
DE82019958 


Distribution Category 


MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 


MN -70 
MN -i1 
MN -70 
MN -11 
MN -70 


MN -41 
MN -60 
MN -60 
MN -41 
MN -60 
MN -80 


MN -11 
MN -92 


MN -28 
MN -37 


MN -79 
MN -78 


STD -20g 
STD -20g 
MN -95d 
MN -95d 
MN -95d 
MN -95d 


MN -62c 
MN -62c 
MN -62c 
MN -62c 
MN -62c 
MN -62 

MN -62c 


MN -62d 
MN -25 
MN -63c 
MN -80 
MN -63d 
MN -63d 
MN -15 
MN -70 
MN -60 
MN -32 
MN -60 
MN -62 
MN -25 


MN -70 


MN -70 
MN -25 
MN -59c 
MN -70B 
MN -70B 
MN -92 
MN -78 
MN -62 
MN -78 
MN -32 
MN -78 
MN -32 
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82-1317C NTIS, PC A02/MF AO1 DE83001506 MN -35 8:5636 
82-1335 NTIS, PC A03/MF AO1 DE83001171 MN -71 8:5819 
82-1384C NTIS, PC A02/MF AO! DE83000090 MN -70 8:4442 
82-1386C NTIS, PC A02/MF AO! DE83001276 MN -38 8:4914 
82-1387C NTIS, PC A02/MF AO1 DE83001363 MN -70 8:4502 
82-1401C NTIS, PC A02/MF AO! DE82022193 MN -34A 8:5695 
82-1416C NTIS, PC A02/MF AO1 DE83000317 MN -70 8:4443 
82-1424 NTIS, PC A03/MF AO! DE83001660 MN -38 8:5866 
82-1432C NTIS, PC A02/MF AO! DE83001815 MN -25 8:5696 
82-1472C NTIS, PC A02/MF AO1 DE83002187 MN -34A 8:5697 
82-1475C NTIS, PC A02/MF AO! DE83002141 MN -34A 8:5637 
82-1508C NTIS, PC A02/MF AOI DE82022195 MN -94cb 8:5270 
82-1544C NTIS, PC A02/MF AOI DE83001267 MN -34 8:5867 
82-1552C NTIS, PC A02/MF AO1 DE83002243 MN -28 8:5941 
82-1625C NTIS, PC A02/MF AOI DE82022172 MN -80 8:5239 
82-1650C NTIS, PC A02/MF AOI DE83002188 MN -70 8:4444 
82-1910C NTIS, PC A02/MF AOI DE83001174 MN -80 8:5240 
82-2015C NTIS, PC A03/MF AO! DE83000281 MN -20c 8:6554 
82-2021C NTIS, PC A02/MF AO! DE83000091 MN -70 8:4445 
82-2147C NTIS, PC A02/MF AO1 DE83000324 MN -70 8:4446 
82-2178C NTIS, PC A02/MF AO1 DE83000322 MN -38 8:6289 
82-2184C NTIS, PC A02/MF AOI DE83001173 MN -78 8:5241 
82-2195C NTIS, PC A03/MF AO! DE83000320 MN -63c 8:4660 
82-2198C NTIS, PC A02/MF AO1 DE83001271 MN -70 8:4447 
82-2199C NTIS, PC A02/MF AO! DE83001817 MN -70 8:4448 
82-2207 NTIS, PC A04/MF AO! DE83002528 MN -70 8:4449 
82-2216C NTIS, PC A03/MF AOI DE83000313 MN -34 8:6508 
82-2238C NTIS, PC A02/MF AO1 DE83002185 MN -70 8:4450 
82-2241C NTIS, PC A02/MF AO1 DE83001286 MN -80 8:5242 
82-2242C NTIS MF AO1 DE83001348 MN -78 8:5243 
82-2252C NTIS, PC A02/MF AO! DE83001284 MN -78 8:5244 
82-2260C NTIS, PC A02/MF AOI DE83001170 MN -70 8:4451 
82-2263 NTIS, PC A03/MF AO! DE83002647 STD -78 8:5245 
82-2278C NTIS, PC A02/MF AOI DE83001342 MN -78 8:5246 
82-2282C NTIS MF/A01 DE83001344 MN -70 8:4452 
82-2284C NTIS, PC A02/MF AO! DE83001343 MN -78 8:5247 
82-2348C NTIS, PC A02/MF AOI DE83001409 MN -78 8:5248 
82-2354C NTIS, PC A02/MF AOI DE83001349 MN -78 8:5249 
82-2378C NTIS, PC A02/MF AO1 DE83001816 MN -60 8:4992 
82-2379C NTIS MF AO1 DE83001813 MN -78 8:5250 
82-2481C NTIS, PC A02/MF AO1 DE83002143 MN -34A 8:6509 
82-2540C NTIS, PC A02/MF AO! DE83002554 MN -32 8:6018 
82-7062 See NUREG/CR-2759 DE83001608 MN -78 8:5050 
82-7067 See NUREG/CR-2791 DE83001108 MN -78 8:5224 
82-7071 See NUREG/CR-2818 DE83000762 MN -78 8:5228 
82-7120 NTIS, PC A04/MF AO1 DE83003669 MN -63c 8:4661 
82-8028 NTIS, PC A02/MF AO1 DE83002505 STD -62c 8:4697 
82-8053 NTIS, PC A04/MF AO1 DE83001851 MN -13 8:5820 
82-8247 NTIS, PC A03/MF AOI DE83000942 MN -13 8:5797 

wa NTIS, PC A03/MF AO1 DE83002212 MN -90e 8:4557 
-R- 
106(2nd.Ed.) NTIS (US Sales Only), PC A06/MF AOI DE82750746 MN -95d 8:5496 

SCPRI-RM- 

8-1981 NTIS (US Sales Only), PC A03/MF AO1 DE82702833 MN -41 8:6098 

wit mn NTIS (US Sales Only), PC A03/MF AOI DE82702834 MN -41 8:6099 


82-2176-36Q NTIS, PC A03/MF AO1 DE83000628 MN -90d 8:4089 
SERI/PR- 


215-1725 NTIS, PC A05/MF AO1 DE83001334 MN -59 8:4591 
SERI/TP- 


212-1726 NTIS, PC A02/MF AOl1 DE83002094 MN -63 8:4662 


213-1756 NTIS MF AOl DE83002182 MN -63e 8:4663 
235-1774 NTIS, PC A02/MF A0Ol1 DE83002096 MN -96 8:5608 
252-1415 NTIS, PC A02/MF AO1 DE83002462 MN -64 8:4702 


254-1721 NTIS MF AOl DE83001265 MN -59 8:4720 
SERI/TR- 


-—" NTIS, PC A03/MF AO1 DE83002508 MN -63d 8:4685 


12-Report Schweizerische Energie-Stiftung, Sihlquai 67, 8005 Zurich, 8:4495 


Switzerland 
SGP-TR- 


55 NTIS, PC A09/MF AO1 DE82022067 8:4915 
SHS-IFSY-RU- 


53 See NE-EO-81-23 DE82750788 8:4652 
SKI-B- 


“ 29/ 79 See STUDSVIK-NR-81/27 DE82702932 8:5051 


80175.02 NTIS (US Sales Only), PC A04/MF AO1 DE82751023 8:4993 

80175.03 NTIS (US Sales Only), PC A03/MF AO1 DE82751024 8:4994 

80175.04 NTIS (US Sales Only), PC A04/MF AO1 DE82751025 8:4995 
SLAC-PUB- 

2950 NTIS, PC A02/MF A01 DE82022255 8:6515 
SLU-ESO-TR- 


24 NTIS (US Sales Only), PC A02/MF AO1 DE82751040 8:6202 
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SNV-PM- 
1422 
1449 
1463 

SRC- 
7098-R1 
95/ 81 
97/ 81 


75-3920 
76-3131 
77-3876 
78-3781 
79-3525 
79-6392 
80-3446 
80-3447 
STUDSVIK-NR- 
81/ 27 
81/ 164 
81/ 165 
TAC-RS- 
82-003 


TR- 


341 
TR-RDA- 

110901-003 
TRITA-HFL- 

0031 
TRITA-KUT- 

1019 
TRITA-MEK- 

80-03 

80-14 

80-15 

81-04 
TRITA-VAT- 

3809 


Availability 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


See DOE/EIA-0339/2 


See OEFZS-4097 
See OEFZS-4111 


See NE-VIND-82-1 

See STU-80-3446 

See STU-80-3446 

See STU-80-3446 

See STU-80-3446 

NTIS (US Sales Only), PC A09/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


Technology Application Center, University of New Mexico, 


Albuquerque, NM 87131 

See DOE/PC/30292-7 

See ORNL/SUB-7613/2 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AO1 


TRRL-SUPPLEMENTARY- 


736 
TTC- 

0165 

0323 
TTKK-RTL- 

1981/ 3 

1981/ 5 
TVA/OMS/RHS- 

82/2 

82/ 6 
TVA/ONR/WR- 

82/ 10 
TVA/OP/ECR- 

80/ 18 

82/ 10 

82/ 23 

82/ 24 

82-30 

82/ 34 

82/ 39 

82/ 63 
TVA/OP/EDT- 

82/ 10 

82/ 15 
TVA/PUB- 

83/2 

83/7 

83/8 

83/9 

83/ 10 
UCB/EERC- 

81/ 17 
UCID- 

18574-82-2 

19428 

19445 

19462 

19463 

19469 

19484 

19492-Rev.1 

19563 

19577 


See PB-82-252503 


See PNL-3582 
See SAND-82-1335 


NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A10/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 


NTIS MF AOl 


NTIS, PC A04/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S5/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl1 


NTIS, PC A05/MF AOl 
NTIS, PC A07/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AOl1 


See PB-82-255266 


NTIS, PC A0S/MF AOl1 
NTIS, PC A0S5/MF AOl1 
NTIS, PC A02/MF AOl 
See NUREG/CR-2964 

See NUREG/CR-2975 

NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC Al2/MF A0O1 
NTIS, PC A04/MF A0Ol 
NTIS, PC A03/MF A0Ol 


Order No. 


DE82750779 
DE82751041 
DE82750830 


DE83002484 


DE82702837 
DE82702830 


DE82750832 
DE82750787 
DE82750787 
DE82750787 
DE82750787 
DE82750790 
DE82750787 
DE82750783 


DE82702932 


DE82702924 
DE82702925 


DE83001513 
DE83000873 
DE82702930 
DE82750843 


DE82750808 
DE82750809 
DE82750810 
DE82750807 


DE82750842 


DE83002634 
DE83001171 


DE82751033 
DE82751034 


DE83900062 
DE83900063 


DE83900065 


DE83900179 
DE83900177 
DE83900175 
DE83900172 
DE83900162 
DE83900178 
DE83900171 
DE83900176 


DE83900051 
DE83900061 


DE8390005¢ 
DE83900049 
DE83900180 
DE83900181 
DE83900182 


DE83001538 
DE83002151 
DE83000771 
DE83002153 
DE83002251 
DE83002498 
DE83003108 
DE83001875 
DE83001845 
DE83001614 


Distribution Category 


MN -48 
MN -6la 
MN -4 


MN -98A 


MN -41 
MN -41 


MN -60 

MN -6la 
MN -6la 
MN -6la 
MN -6la 
MN -59c 
MN -6la 
MN -6la 


MN -78 


MN -25 
MN -25 


ND -11 


MN -90i 
MN -64 
MN -80 
MN -37 
MN -25 
MN -25 
MN -25 
MN -38 


MN -94a 





UCID- ERA Vol. 8, No. 3 / 326R 


Report No. Availability Order No. Distribution Category Abstract No. 


19579 NTIS, PC A04/MF AOI DE83001574 MN -41 8:6100 
19580 NTIS MF AOi DE83001613 MN -32 8:6672 
19586 NTIS, PC A04/MF AOl1 DE83002896 MN -38 8:5821 
19587 NTIS, PC A02/MF AOl1 DE83002461 MN -32 8:6673 
19588 NTIS, PC A02/MF A0O1 DE83002459 MN -32 8:6674 
19589-82 NTIS, PC A03/MF AOl DE83002475 MN -37 8:6030 
19594 NTIS, PC A05/MF AO1 DE83002897 MN -32 8:6675 
UCRL- 
15480 NTIS, PC A02/MF AO1 DE83000734 MN -70 F 8:4454 
15486 NTIS, PC A02/MF AO1 DE83000753 MN -37 8:5822 
15490 See NUREG/CR-2301 DE82905258 MN -78 8:5048 
15500 NTIS, PC A02/MF AOl DE83000754 MN -94b 8:5256 
15503 NTIS, PC A17/MF AOl DE83002490 MN -94c 8:5271 
15504 NTIS, PC A07/MF AOl1 DE83002276 MN -94b 8:5257 
15505 NTIS, PC A02/MF AO1 DE83002250 MN -41 8:6265 
50026-82-2 NTIS, PC A03/MF A01 DE83002607 STD -90c 8:3973 
53294 NTIS, PC A09/MF AO1 DE83002655 STD -70 8:4285 
53302 NTIS, PC A02/MF AO1 DE83003104 STD -38 8:5823 
53304 NTIS, PC A03/MF AO1 DE83002465 STD -70 8:4286 
53309 NTIS, PC A05/MF AO1 DE83001916 STD -70 8:6279 
53312 NTIS, PC A03/MF AO1 DE83002611 STD -4 8:4549 
$3315 NTIS, PC A02/MF AO1 DE83003105 STD -70 8:4455 
53321 NTIS, PC A03/MF AO1 DE83002610 STD -11 8:6031 
53326 NTIS, PC A03/MF AO1 DE83002464 STD -70 8:4456 
53346 NTIS, PC A07/MF AO1 DE83002506 MN -34B 8:6326 
78481-Rev.1 NTIS, PC A03/MF AOt DE83002155 MN -21 8:4530 
86221 NTIS MF AOl1 DE83000752 MN -38 8:5800 
86801 NTIS, PC A03/MF A0Ol1 DE83000595 MN -21 8:5838 
87363 NTIS, PC A02/MF A0Ol1 DE82020168 MN -45 8:6028 
87391 NTIS, PC A02/MF AOl1 DE83001615 MN -98E 8:5407 
87432 NTIS, PC A02/MF AOl1 DE82020849 MN -38 8:6676 
87464 NTIS, PC A02/MF A01 DE83000736 MN -32 8:6677 
87494 NTIS, PC A02/MF AO1 DE83000735 MN -32 8:6678 
87500 NTIS, PC A03/MF AOI DE83000747 MN -25 8:5639 
87538-Rev.1 NTIS, PC A03/MF AO1 DE83000751 MN -15 8:4527 
87592 NTIS, PC A02/MF AO1 DE82016776 MN -20d 8:4545 
87610 NTIS, PC A02/MF AOl1 DE83000746 MN -25 8:5640 
87635 NTIS, PC A02/MF AOl1 DE83000749 MN -88 8:4063 
87718 NTIS, PC A02/MF AOI DE83000739 MN -20b 8:4532 
87742 NTIS, PC A02/MF AOl1 DE83001181 MN -70 8:4457 
87770 NTIS, PC A02/MF AO1 DE83003254 MN -28 8:5942 
87802 NTIS, PC A02/MF A0O1 DE82019111 MN -11 8:4797 
87857 NTIS, PC A02/MF AO1 DE83000596 MN -25 8:5641 
88031 NTIS, PC A03/MF AO1 DE83000737 MN -25 8:5642 
88095 NTIS, PC A02/MF AOl1 DE83001621 MN -25 8:5824 
88117 NTIS, PC A02/MF AO1 DE83002154 MN -25 8:5825 
88119 NTIS, PC A02/MF AOl1 DE83000020 MN -32 8:6686 
88121 NTIS, PC A02/MF AOl DE83001776 MN -4 8:6061 
88127-Rev.1 NTIS, PC A02/MF AOl1 DE83001496 MN -91 8:4207 
88128 NTIS, PC A03/MF AOl1 DE83001515 MN -91 8:4210 
88175 NTIS, PC A02/MF AO1 DE83000748 MN -70 8:4458 
88179 NTIS, PC A02/MF AOl DE83000362 MN -70 8:4459 
88240 NTIS, PC A02/MF AOl1 DE83001539 MN -37 8:5856 
88268 NTIS, PC A02/MF AO1 DE83001189 MN -38 8:5826 
88270 NTIS, PC A02/MF AOl1 DE83001188 MN -38 8:6679 
88291 NTIS MF AOl DE83001475 MN -21 8:6635 
UCRL-Trans- 
11798 NTIS, PC A113/MF AOl DE83000990 MN -4 8:5792 
11803 NTIS, PC A04/MF AO1 DE83001411 MN -4 8:5759 


82P105 See NEANDC(E)-232-Vol.8 ND -34C 8:6418 
UNI-SA- 

97 NTIS, PC A03/MF AO1 DE82022198 MN -78 8:5170 
UPTEC- 

8194- NTIS (US Sales Only), PC A02/MF AOl1 DE82750794 MN -62 8:4731 

8196-R NTIS (US Sales Only), PC A02/MF AOl1 DE82750797 MN -62 8:4732 

8197-R NTIS (US Sales Only), PC A03/MF A0O1 DE82750799 MN -62 8:4733 

8198-R NTIS (US Sales Only), PC A02/MF AOl1 DE82750795 MN -62 8:4734 

8199-R NTIS (US Sales Only), PC A02/MF AO1 DE82750796 MN -62 8:4735 

81100-R NTIS (US Sales Only), PC A02/MF AOl1 DE82750800 MN -62 8:4736 


81101-R NTIS (US Sales Only), PC A02/MF A01 DE82750798 MN -62 8:4737 
USGS-BULL- 


1494 GPO MN -11 
USGS-OFR- 
82-16 Office of OCS Information, Minerals Management Service MN -92 8:4156 
(640), 12203 Sunrise Valley Dr., Reston, VA 22091 


82-973 NTIS, PC A03/MF A0Ol DE83002297 STD -70 8:4460 
USGS-PP- 


458-D 
1044-C 


8:4051 


MN -66a 8:4769 

MN -66a 8:4770 

1044E MN -64a 8:4771 

1203 MN -665 8:4798 
USM-TH- 


01 NTIS (US Sales Only), PC A03/MF AO1 DE83900367 MN -34 8:6399 
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UT/CES-PS- 
19 
UWRL/P- 
81/ 04 
VAAP/SA- 
81/ 27 
VPI/CER- 
3900303 
VR- 
82-05-11 
VTT-TIED- 
91 
VTT-TUTK- 
65 
68 
74 
WCAP- 
9992-Vol.1 
10180-Vol.2 
WIPP-DOE- 
137 
WRRI- 
140 
WRRI-BULL- 
43 


Y¥/DXx- 
249 


Availability 

NTIS, PC A07/MF AO1 
NTIS, PC A04/MF A011 
See UCRL-Trans-11798 


NTIS, PC A03/MF AO1 


See DOE/ET/27146-T17 


Espoo, Finland; Valtion Teknillinen Tutkimuskeskus (1982). 


Espoo, Finland; Valtion Teknillinen Tutkimuskeskus (1982). 
Espoo, Finland; Valtion Teknillinen Tutkimuskeskus (1982). 
Espoo, Finland; Valtion Teknillinen Tutkimuskeskus (1982). 


See NUREG/CR-2444-Vol.1 
NTIS (US Sales Only), MF AOI 


NTIS, PC A03/MF AOl1 
NTIS, PC A05/MF AO1 


Water Resources Research Inst., 202 Hargis Hall, Auburn 
Univ., AL 36849, $4.00 


Instrument Society of America, 67 Alexander Drive, P.O. 
Box 12277, Research Triangle Park, NC 27709 


Order No. 


DE83900473 
DE82905347 
DE83000990 
DE83900303 


DE83001857 


DE83900164 
DE83002274 


DE83001846 


DE83900302 
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Order No. 


DE81027633 
DE82008083 


DE82009052 
DE82012264 
DE82012266 
DE82012747 
DE82013552 
DE82013553 
DE82015706 
DE82016389 
DE82016776 
DE82017288 
DE82019111 
DE82019326 
DE82019783 
DE82019958 
DE82020168 
DE82020244 
DE82020397 
DE82020552 
DE82020554 
DE82020594 
DE82020779 
DE82020849 
DE82020854 


DE82020855 


DE82020993 
DE82021030 


DE82021056 
DE82021088 
DE82021159 
DE82021164 
DE82021184 
DE82021239 
DE82021242 
DE82021285 
DE82021287 
DE82021321 
1E82021325 
DE82021336 
DE82021337 
DE82021339 
DE82021670 
DE82021729 
DE82021730 
DE82021731 
DE82021732 
DE82021733 
DE82021734 
DE82021875 
DE82022011 
DE82022061 
DE82022067 
DE82022071 
DE82022169 
DE82022172 
DE82022174 
DE82022177 
DE82022179 
DE82022193 
DE82022195 


ORDER NUMBER CORRELATION 


This correlation list is provided for those organizations where document storage is alphanumeric by report number 
and request may be received by order number. For other information about a document (abstract number, 


distribution category, availability, and price), please refer to the Report Number Index. 


Report No. 


DOE/TIC—11431 


DOE/RA/50315—1133-Vol.1- 


Exec.Summ. 
DOE/MC/03259—15 
DOE/TIC—3397 
DOE/TIC—3395 
DOE/ET/11419—T1 
DOE/MC/16219—1179 
DOE/MC/16219—1180 
LBL—13883 
LA—9391-PR 
UCRL—87592 
BNL-NUREG—31454 
UCRL—87802 
DOE/SF/11505—T8 
CONF-8108131— 
SAND—82-1313 
UCRL—87363 
DOE/ET/10261—T7 
DOE/PE/70239—T1 
BNL—51431 
DOE/ET/14700—10 
DOE/EV/05854—T2 
RHO-BW-SA—216P 
UCRL—87432 
SAND—82-0664- 
Vol.2.App.Pt.2 
SAND—82-0664-Vol.2-App.- 
Pt.1 
DOE/CS/31499—T2 
CONF-811267— 
App.Add.Summ. 
DOE/R4/20006—T35 
DOE/LC/RI—82-5 
BMI—2096 
DOE/PC/40812—T4 
CONF-811267—App.Summ. 
ANL—81-85-Pt.3 
DOE/ET/23049—T2 
DOE/PC/40789—T3 
CONF-820814—30 
DOE/ET/12220—T1 
DOE/PC/40793—T4-Pt.1 
DOE/NBM—2021336 
DOE/PC/40793—T4-Pt.2 
DOE/PC/30297—T9 
DOE/ER/53110—T2 
DOE/AL/10563—T13 
DOE/AL/10563--T12 
DOE/AL/10563—T10 
DOE/AL/10563—T11 
DOE/AL/10563—T14 
CONF-8106253— 
NBS-SPEC.PUBL.—631 
DOE/ET/10532—T7 
LBL—14787 
SGP-TR—55 
DOE/BP—129 
SAND—82-1273C 
SAND—82-1625C 
ORNL-tr—4840 
DOE/ET/20193—T1 
DOE/SF/11558—T2 
SAND—82-1401C 
SAND—82-1508C 


Order No. 


DE82022198 
DE82022208 
DE82022218 
DE82022255 
DE82022268 
DE82022302 
DE82022486 
DE82702813 
DE82702814 
DE82702815 
DE82702816 
DE82702817 
DE82702818 
DE82702819 
DE82702821 
DE82702822 
DE82702824 
DE82702825 
DE82702826 
DE82702829 
DE82702830 
DE82702831 
DE82702832 
DE82702833 
DE82702834 
DE82702836 
DE82702837 
DE82702838 
DE82702840 
DE82702841 
DE82702842 
DE82702844 
DE82702846 
DE82702847 
DE82702848 
DE82702849 
DE82702850 
DE82702851 
DE82702852 
DE82702918 
DE82702919 
DE82702920 
DE82702921 
DE82702922 
DE82702923 
DE82702924 
DE82702925 
DE82702926 
DE82702927 
DE82702928 
DE82702929 
DE82702930 
DE82702931 
DE82702932 
DE82702933 
DE82702934 
DE82702935 
DE82702936 
DE82702937 
DE82702938 
DE82702939 
DE82702940 
DE82702941 
DE82702942 
DE82702943 


Report No. 


UNI-SA—97 
CONF-820966—1 
DOE/MC/14399—T3 
SLAC-PUB—2950 
NUREG/CP—0028-Vol.1 
DOE/EV/06020—T10 
CONF-8110199— 
CEA-CONF—6116 
LYCEN—7946 
IPNO-T—81-07 
ARL/TR—042 
INR—1808/22/C/B 
CEA-CONF—6080 
CEA-CONF—6104 
CEA-R—S5131 
AERE-TP—931 
CEA-N—2244 
CNEN-DR—86/80 
OUP—81-19 
CEA-CONF—6115 
OEFZS—4111 
RISO-M—2311(Vol.2) 
RISO-M—2339 
SCPRI-RM—8-1981 
SCPRI-RM—9-1981 
CEA-CONF—6083 
OEFZS—4097 
CEA-N—2245 
LAL-RT—81-08 
RL—81-094 
EDF-R—81E117740 
CEA-CONF—6077 
CEA-CONF—6086 
CEA-N—2247 
INIS-mf—7228 
SAAS—289 
AERE-R—10448 
CEA-N—2241 
JINR-R—6-8 1-696 
JAERI-M—9753 
JAERI-M—9817 
CTH-RF—40 
AERE-R—10382 
AERE-R—10422 
IFVE—81-153 
STUDSVIK-NW—81/164 
STUDSVIK-NW—81/165 
JAERI-M—9743 
JEN—515 

JEN—516 
JAERI-M—9706 
TRITA-HFL—0031 
RISO-M—2349 
STUDSVIK-NR—81/27 
JAERI-M—9756 
AERE-M—3185 
AERE-MPD/NBS—200 
AERE-R—10107 
AERE-R—10303 
AERE-R—10304 
AERE-R—10372 
AERE-R—10373 
AERE-R—10374 
AERE-R—10410 
IAEA-R—2132-F 


Order No. 


DE82702944 
DE82702945 
DE82702946 
DE82702947 


DE82702948 
DE82750743 
DE82750744 
DE82750745 
DE82750746 
DE82750748 
DE82750749 
DE82750750 
DE82750751 
DE82750752 
DE82750753 
DE82750754 
DE82750755 
DE82750756 
DE82750757 
DE82750758 
DE82750759 
DE82750760 
DE82750761 
DE82750762 
DE82750763 
DE82750764 
DE82750765 
DE82750766 
DE82750767 
DE82750768 
DE82750769 
DE82750770 
DE82750771 
DE82750772 
DE82750773 
DE82750774 
DE82750775 
DE82750776 
DE82750777 
DE82750778 
DE82750779 
DE82750780 
DE82750781 
DE82750782 
DE82750783 
DE82750784 
DE82750785 
DE82750786 
DE82750787 
DE82750788 
DE82750790 
DE82750791 
DE82750792 
DE82750793 
DE82750794 
DE82750795 
DE82750796 
DE82750797 
DE82750798 
DE82750799 
DE82750800 
DE82750801 


Report No. 


IAEA-R—2223-F 
JAERI-M—9741 
JAERI-M—9757 
LUNFD6/NFRA—1015/1- 
55/(1982) 
RL—82-003 
NP—2750743 
NP—2750744 
NP—2750745 
SBI-R—106(2nd.Ed.) 
NP—2750748 
NP—2750749 
NP—2750750 
NP—2750751 
RISO-M—2335 
RISO-M—2338 
KTM/E-B—18 
NP—2750755 
NP—2750756 
NP—2750757 
NP—2750758 
NP—2750759 
DTH-LV-MEDD—117 
NP—2750761 
RISO-R—465 
NP—2750763 
NP—2750764 
NP—2750765 
NP—2750766 
NP—2750767 
NP—2750768 
DTH-LET-RE—81-6 
DTH-LET-RE—81-6(app.) 
NP—2750771 
NP—2750772 
NP—2750773 
NP—2750774 
RISO-M—2346 
NP—2750776 
RISO-R—446 
MST-LUFT-A—51 
SNV-PM—1422 
NE—1981-20 
KHM-TR—10 
KHM-TR—12 
STU—80-3447 
NE-EO—81-1 
NP—2750785 
KHM-TR—13 
STU—80-3446 
NE-EO—81-23 
STU—79-6392 
CTH-JVG—3 
NP—2750792 
NP—2750793 
UPTEC—8194-R 
UPTEC—8198-R 
UPTEC—8199-R 
UPTEC—8196-R 
UPTEC—81101-R 
UPTEC—8197-R 
UPTEC—81100-R 
NE—1981-19 
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Order No. Report No. 


DE82750802 LUNBDS/(NBBE—1016)/1- 
8/(1981) 

IVL-B—596 
NE-TFS—81-2 
NE-TFS—381-6 
FFE—18 
TRITA-MEK—81-04 
TRITA-MEK—80-03 
TRITA-MEK—80-14 
TRITA-MEK—80-15 
FOA-C—10192-M2 
CTH-JVG—4 
NE-BF—82-6 
NE-BF—81-9 
IVL-B—631 
LUTFD2/TFKF—3031/(1- 
23)/(1981) 
NE-VIND—22-11 
NE-VIND—82-10 
NE-BF—81-4 
NE-VIND—82-3 
NE-VIND—82-5 
IVL-B—633 
KHM-TR—11 
KHM-TR—09 
NE—1981-21 
NE—1981-17 
NE—1981-22 
KHM-TR—15 
KHM-TR—08 
SNV-PM—1463 
NP—2750831 
NE-VIND—82-1 
NE-VIND—82-8 
NE-VIND—81-20 
NE-VIND—82-7 
NE-VIND—81-23 
NE-VIND—82-9 
NE-VIND—82-6 
NE-TFS—81-5 
NE-TFS—81-4 
KHM-TR—14 
TRITA-VAT—3809 
TRITA-KUT—1019 
KHM-I—06 
AVESTA-PROJ—1981-4 
AVESTA-PROJ— 1981-3 
AVESTA-PROJ—1981-2 
IFE/KR/E—3 
GSF-R—269 
IPP—1/199 
IPP—1/200 
IPP—4/206 
IPP—1/198 
IPP—6/211 
IKE-K—63 
BMFT-FB-T—82-105 
BMFT-FB-T—82-104 
BMFT-FB-T—82-103 
BMFT-FB-T—82-102 
BMFT-FB-T—82-101 
BMFT-FB-T—82-100 
BMFT-FB-T—82-099 
BMFT-FB-T—82-098 
BMFT-FB-T—82-095 
Juel—1753 
Juel—1762 
Juel—1754 
Juel—1770 
KFK—3289 
KFK—3316 
Juel—1757 
IPP—III/75 
IPP—1/194 
MPQ—47 
IPP—1/195 
IPP—9/38 
IPP—6/208 
IPP—9/37 
IPP—1/193 
Juel—1763 
Juel—1758 
KFK—3278 
KFK—3307 
GKSS—82/E/5 


DE82750803 
DE82750804 
DE82750805 
DE82750806 
DE82750807 
DE82750808 
DE82750809 
DE82750810 
DE82750811 
DE82750812 
DE82750813 
DE82750814 
DE82750815 
DE82750816 


DE82750817 
DE82750818 
DE82750819 
DE82750820 
DE82750821 
DE82750822 
DE82750823 
DE82750824 
DE82750825 
DE82750826 
DE82750827 
DE82750828 
DE82750829 
DE82750830 
DE82750831 
DE82750832 
DE82750833 
DE82750834 
DE82750835 
DE82750836 
DE82750837 
DE82750838 
DE82750839 
DE82750840 
DE82750841 
DE82750842 
DE82750843 
DE82750844 
DE82750845 
DE82750846 
DE82750847 
DE82750848 
DE82750871 
DE82750872 
DE82750873 
DE82750874 
DE82750875 
DE82750876 
DE82750877 
DE82750878 
DE82750879 
DE82750880 
DE82750881 
DE82750882 
DE82750883 
DE82750884 
DE82750885 
DE82750886 
DE82750888 
DE82750889 
DE82750890 
DE82750891 
DE82750892 
DE82750893 
DE82750895 
DE82750896 
DE82750897 
DE82750898 
DE82750899 
DE82750900 
DE82750901 
DE82750902 
DE82750903 
DE82750905 
DE82750906 
DE82750907 
DE82750908 
DE82750909 


Order No. 


DE82750910 
DE82750911 
DE82750912 
DE82750913 
DE82750914 
DE82750915 
DE82750917 
DE82751023 
DE82751024 
DE82751025 
DE82751026 
DE82751027 
DE82751028 
DE82751029 
DE82751030 
DE82751031 
DE82751032 
DE82751033 
DE82751034 
DE82751040 
DE82751041 
DE82751042 
DE82751100 
DE82751101 
DE82751102 
DE82751103 
DE82751104 
DE82751105 
DE82751106 
DE82751107 
DE82751108 
DE82751109 
DE82751110 
DE82751111 
DE82751112 
DE82751113 
DE82751114 
DE82751115 
DE82751116 
DE82751117 
DE82751118 
DE82751119 
DE82902552 
DE82902795 
DE82902799 
DE82902838 
DE82903164 
DE82903371 
DE82903416 
DE82903541 
DE82903547 
DE82903561 
DE82903562 
DE82903585 
DE82903630 
DE82903632 
DE82903767 
DE82903778 
DE82903847 
DE82903849 
DE82903866 
DE82903867 
DE82903873 
DE82903908 
DE82903909 
DE82903988 
DE82903989 
DE82903990 
DE82903991 
DE82903992 
DE82904027 
DE82904028 
DE82904361 
DE82904529 
DE82904530 
DE82904531 
DE82904632 
DE82904636 
DE82904637 
DE82904681 
DE82904758 
DE82905116 


DE82905136 
DE82905258 


Report No. 


GKSS—82/E/6 
MPI-PAE/Extraterr.— 172 
BMFT-FB-T—82-084 
BMFT-FB-T—82-091 
BMFT-FB-T—82-093 
GRS-S—37 
BMFT-FB-T—82-090 
SL—80175.02 
SL—80175.03 
SL—80175.04 
DTH-LV-MEDD—115 
DTH-LV-MEDD—118 
NP—2751028 
NP—2751029 
MST-LUFT-A—60 
NP—2751031 
NP—2751032 
TTKK-RTL—1981/3 
TTKK-RTL—1981/5 
SLU-ESO-TR—24 
SNV-PM—1449 
BFR-G—31-1980 
Juel—1764 
IPP—1/203 
IPP—1/202 
BMFT-FB-T—82-148 
BMFT-FB-T—82-129 
BMFT-FB-T—82-131 
BMFT-FB-T—82-137 
BMFT-FB-T—82-134 
BMFT-FB-T—82-130 
BMFT-FB-T—82-127 
BMFT-FB-T—82-142 
BMFT-FB-T—82-144 
BMFT-FB-T—82-141 
BMFT-FB-T—82-135 
BMFT-FB-T—82-147 
GSI—82-5 

EIR—454 

GSI—82-6 
Juel-Spez—133/Bd.1 
MPQ—60 

Juel— 1682 
CNEN-RT/GIU—(81)1 
CNEN-RT/AMB—(81)12 
HMI-B—352 
CONF-811161—3 
NP—2903371 
NP—2903416 
BF-R—63.404-2 
PTB-FMRB—80 
GRS-A—501 
HMI—346 

BMFT— 150364 
KURRI-TR—205 
KURRI-TR—207 
GSI—81-2 

Juel—1706 
NP—2903847 
NP—2903849 
GSF-T—132 
GSF-T—105 
BMFT-RS—102-20/2 
GSI—80-6 
BMFT-RS—196 
NP—2903988 
NP—2903989 
NP—2903990 
NP—2903991 
NP—2903992 
NP—2904027 
NP—2904028 
BF-R—64.037-2 
NP—2904529 
NP—2904530 
NP—2904531 
HMI-B—349 
Juel—1736 
Juel—1735 
Juel-Spez—133-Vol.2 
Juel-Spez—133-Vol.1 
CNEN-RT/FARE-SDI— 
(82)1 
Juel-Conf—42-Vol.1 
NUREG/CR—2301 


Order No. 


DE82905347 
DE82905461 
DE82905472 
DE82905473 
DE82905478 
DE82905482 
DE82905486 
DE82905801 
DE82905937 
DE82905938 
DE82905949 
DE82906000 
DE82906015 
DE82906016 
DE82906017 
DE82906018 
DE82906019 
DE82906020 
DE82906021 
DE82906022 
DE82906023 
DE82906024 
DE82906025 
DE82906046 
DE82906125 
DE82906138 
DE82906142 
DE82906230 
DE82906300 
DE82906418 
DE82906457 
DE83000002 
DE83000005 
DE83000011 
DE83000013 
DE83000020 
DE83000044 
DE83000059 
DE83000090 
DE83000091 
DE83000093 
DE83000104 
DE830001 14 
DE83000117 
DE83000136 
DE83000152 
DE83000154 
DE83000156 
DE83000157 
DE83000163 
DE83000164 
DE83000165 
DE83000166 
DE83000176 
DE83000199 
DE83000204 


Report No. 


UWRL/P—81/04 
NUREG—0485-Vol4-No.8 
AREAEE—252 
AREAEE—251 
AREAEE—246 
AREAEE—242 
AREAEE—238 
NP—2905801 
INIS-mf—7262 
NUREG/CR—2914 
KFK-~-tr—671 
NP—2906000 
NP—2906015 
NP—2906016 
NP—2906017 
CONF-8106255—1 
NP—2906019 
NP—2906020 
NP—2906021 
NP—2906022 
NP—2906023 
NP—2906024 
NP—2906025 
NUREG—0020-Vol.6-No.5 
NP—2906125 
NP—2906138 
NP—2906142 
KFK-tr—670 
INFN/TC—82/5 
NP—2906418 
EPRI-EL—2572 
DOE/PC/40773—T1 
LA-tr—82-17 
DOE/MA/06212—2 
DOE/CS/54266—2 
UCRL—88119 
DOE/FE/15078—1 
DOE/MC/14705—5 
SAND—82-1384C 
SAND—82-2021C 
GEPP-OP—566 
RHO-HS-SA—10-P 
DOE/ET/10538—T1 
DOE/ER/10716—002 
DOE/ID/12033—T2 
DOE/CS/40298—T1 
DOE/PC/40807—T4 
DOE/PC/30237—T4 
DOE/IR/10267—T1 
DOE/ET/10143—T22 
DOE/ET/14806—27-VoL1 
DOE/ET/14806—27-Vol.2 
DOE/ET/14806—27-Vol.3 
RHO-ST—39 
DOE/ER/70171—T1 
BNL—31838 

BNL—31837 

BNL—31803 

BNL—31797 
ORNL—5843 
DOE/PC/30243—T4 
DOE/FE/00101—T1 
DOE/CS/40325—T1-Vol.1 
DOE/OR/05065—1 
DOE/ET/11289—T8 
PNL—4382 
SAND—82-2015C 
DOE/CS/40325—T1-Vol.2 
DOE/EV/00641—46 
SAND—82-2216C 
SAND—82-1416C 
SAND—82-2195C 
SAND—82-2178C 
SAND—82-2147C 
DOE/ER/10346—T2 
DOE/ER/10346—T3 
DOE/ER/12039—T3 
DOE/ER/12039—T2-Pt.2 
DOE/ER/12039—T2-Pt.1 
DOE/ER/12039—T4 
LA-UR—82-2578 
DOE/CH/10121—T1 
DOE/ET/13013—T1 
UCRL—88179 
DOE/CS/50005—T1-Summ. 





Order No. 
DE83000368 


DE83000369 
DE83000370 


DE83000375 
DE83000410 
DE83000427 
DE83000433 
DE83000434 
DE83000435 
DE83000440 
DE83000479 
DE83000480 
DE83000481 
DE83000484 
DE83000495 
DE83000510 
DE83000512 
DE83000518 
DE83000528 
DE83000533 
DE83000534 
DE83000536 
DE83000554 
DE83000555 
DE83000557 
DE83000558 
DE83000560 
DE83000571 
DE83000579 
DE83000584 
DE83000595 
DE83000596 
DE83000601 
DE83000602 
DE83000603 
DE83000605 
DE83000608 
DE83000612 
DE83000615 
DE83000619 
DE83000628 
DE83000633 
DE83000634 
DE83000637 
DE83000639 
DE83000642 
DE83000645 
DE83000647 
DE83000648 
DE83000649 
DE83000664 
DE83000665 
DE83000666 
DE83000668 
DE83000671 
DE83000672 
DE83000679 
DE83000686 
DE83000688 
DE83000690 
DE83000701 
DE83000712 
DE83000714 
DE83000715 
DE83000720 
DE83000721 
DE83000722 
DE83000734 
DE83000735 
DE83000736 
DE83000737 
DE83000739 
DE83000743 
DE83000746 
DE83000747 
DE83000748 
DE83000749 
DE83000751 
DE83000752 
DE83000753 
DE83000754 
DE83000762 
DE83000771 


Report No. 


DOE/CS/S0005—T1-App.A- 
B 
DOE/CS/5000S—T1-App.C-F 
DOE/CS/50005—T1-App.G- 
H 
RHO-WM-SR—82-1-3QP 
EGG-M—02582 
LA—9358-C 
NUREG/CR—2810 
DOE/PC/40278—T4 
NUREG/CR—2735 
DOE/ET/34215—29 
CONF-810813—17 
HEDL-SA—2593 
HEDL-SA—2609-FP 
HEDL-SA—2613 
LBL—14887 
HEDL-SA—2759 
NUREG/CR—2918 
LBL—14819 
DOE/ET/60039—1221 
DOE/ER/12039—T2-Pt.3 
DOE/ER/10346—4 
DOE/FE/05120—T4 
DOE/RG/10572—T1-Vol.1 
DOE/NE/37253—T1 
EGG-M—04982 
EGG-M—11782 
EGG-M—07882 
NUREG/CR—2459-Vol.1 
DOE/METC—82-52-Vol.2 
DOE/PC/30232—T4 
UCRL—868C1 
UCRL—87857 
LA-UR—82-2828 
LA-UR—82-2831 
LA-UR—82-2832 
LA-UR—82-2780 
LA-UR—82-2797 
LA-UR—82-2821 
LA-UR—82-2834 
FERMILAB/TM—1131 
SDL—82-2176-36Q 
LA-UR—82-2727 
LA-UR—82-2728 
LA-UR—82-2703 
LA-UR—82-2708 
LA-UR—82-2676 
LA-UR—82-2661 
LA-UR—82-2664 
LA-UR—82-2651 
LA-UR—82-2654 
LA-UR—82-2465 
LA-UR—82-2648 
LA-UR—82-2649 
DOE/FE/00102—T1 
LA-UR—82-2630 
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NUREG/CR—0169-Vol.4 
NUREG/CR—2871 
SAND—82-1475C 
SAND—82-0731C 
SAND—82-2481C 
DOE/PC/40804—T4 
UCID— 19428 
NUREG/CR—2964 
UCRL—88117 
UCRL—78481-Rev.1 
SAND—82-0637 
DOE/EIA—0173-81/2 
DOE/PC/30018—6 
DOE/CS/40157—T1 
DOE/ER/10859—2 
DOE/ET/33011—T2 
SERI/TP—213-1756 
SAND—82-2238C 
SAND—82-1472C 
SAND—82-1650C 
NUREG/CR—2933 
MIT-EL—82-031 
DOE/CS/21693—T6 
BNL—31943 
DOE/CS/21693—T5 
BNL—31621 
DOE/JPL—1012-70 
DOE/CS/35122—T1-Vol.2 
DOE/PC/30301—8 
BNL—31948 
BNL—31949 
SAND—82-8812 
PPPL—1947 
BNL—32024 
BNL—31970 
BNL—31996 
NUREG/CR—2916 
ETEC-TDR—82-13 
DOE/LC/10089—T1 
SAND—82-1552C 
DOE/LC/10097—1 
UCRL—15505 
NUREG/CR—2975 
DOE/RA/50303—T1 
DOE/MC/08382—1247 
DOE/EV/04024—9 
DOE/ER/03992—496 
DOE/OR/05041—1 
DOE/ER/10830—1 
DOE/ET/26602—35 
DOE/EV/10237—3 
DOE/FE—0032 
WCAP—10180-Vol.2 
UCRL—15504 
LLL/M—138 
ANL/NDM—70 
NUREG/CR—2345-Vol.4 
GEND-INF—011-Vol.2 
EGG-FT—6008 
SAND—82-1005/2 
ANL/EES-TM—195 
ANL/EES-TM—194 


Order No. 


DE83002293 
DE83002296 
DE83002297 
DE83002300 
DE83002303 
DE83002305 
DE83002306 
DE83002307 
DE83002314 
DE83002320 
DE83002322 
DE83002323 
DE83002324 
DE83002325 
DE83002330 
DE83002331 
DE83002332 
DE83002334 
DE83002336 
DE83002337 
DE83002338 
DE83002339 
DE83002340 
DE83002341 
DE83002342 
DE83002345 
DE83002425 
DE83002427 
DE83002432 
DE83002433 
DE83002435 
DE83002436 
DE83002437 
DE83002438 
DE83002439 
DE83002440 
DE83002446 
DE83002451 
DE83002453 
DE83002455 
DE83002456 
DE83002458 
DE83002459 
DE83002461 
DE83002462 
DE83002463 
DE83002464 
DE83002465 
DE83002466 
DE83002473 
DE83002475 
DE83002478 
DE83002479 
DE83002480 
DE83002481 
DE83002482 
DE83002483 
DE83002484 
DE83002485 
DE83002488 
DE83002489 
DE83002490 
DE83002491 
DE83002494 
DE83002495 
DE83002497 
DE83002498 
DE83002499 
DE83002500 
DE83002501 
DE83002503 
DE83002504 
DE83002505 
DE83002506 
DE83002507 
DE83002508 
DE83002526 
DE83002527 
DE83002528 
DE83002529 
DE83002530 
DE83002531 
DE83002532 
DE83002536 
DE83002546 


Report No. 


ANL/EES-TM—197 
ANL/EES-TM— 196 
USGS-OFR—82-973 
LA—9507-MS 
LA—9441-PR 
LA—9470-PR 
LA—9523-PR 
LA—9500-SR 
DOE/EIA—0173-81/3 
ANL—82-11 
DOE/EIA—0173-81/1 
BNL—32010 
BNL—31953 
BNL—31956 
LBL—14820 
LBL—14786 
LBL—15012 
ANL/EES-TM—198 
PPPL—1940 
PPPL—1946 
PPPL—1943 
PPPL—1945 
PPPL—1936 
PNL—4420 
SAND—82-1084 
ANL—82-14 
DOE/NV/01183—213-TP 
DOE/NV/01183—216-TP 
DOE/NV/01183—207-TP 
DOE/NV/01183—208-TP 
DOE/NV/01183—210-TP 
SAI—444-82-143-LJ 
DOE/EIA—0332 
DOE/EIA—0331 
DOE/EV/00703—4 
DOE/MC/14729—1243 
SAI—444-82-140-LJ 
DOE/ER/40033—32 
DOE/ER/40033—25 
SAI—444-82-141-LJ 
DOE/PC/40785—5 
HEDL-TME—81-43 
UCID—19588 
UCID—19587 
SERI/TP—252-1415 
BNL—S51539 
UCRL—53326 
UCRL—53304 
DOE/CS/40263—T5 
GIBX—224-82 
UCID—19589-82 
LA—8329-MS 
GJBX—221-82 
DOE/EV/06200—T1-Vol.2 
MIT-EL—82-007 
MIT-EL—82-034 
DOE/MC/16377—1254 
DOE/EIA—0339/2 
DOE/EIA—0334 
DOE/ET/10137—T5 
DOE/ET/10137—T6 
UCRL—15503 
DOE/ER/10353—4 
DOE/CS/65002—T1 
DOE/CS/65001—T1 
EPA—600/4-82-061 
UCID—19469 
DOE/EP—0061-Vol.3B 
DOE/NE—0045 
DOE/BETC/QPR—82/2 
DOE/ER—0149 

IDO— 10105 
SAND—82-8028 
UCRL—53346 
DOE/EIA—0339/1 
SERI/TR—11061-1 
SAND—82-0264 
SAND—82-1005/1 
SAND—82-2207 
SAND—81-7089/4 
SAND—82-1159 
DOE/CS/20291—1 
DOE/ET/20279—218 
DOE/EV/06200—T1-Vol.1 
DOE/CS/84009—T1 


Order No. 


DE83002547 
DE83002549 
DE83002551 
DE83002554 
DE83002562 
DE83002565 
DE83002566 
DE83002569 
DE83002572 
DE83002573 
DE83002574 
DE83002584 
DE83002587 
DE83002588 
DE83002589 
DE83002590 
DE83002591 
DE83002592 
DE83002593 
DE83002607 
DE83002608 
DE83002609 
DE83002610 
DE83002611 
DE83002612 
DE83002615 
DE83002617 
DE83002619 
DE83002632 
DE83002633 
DE83002634 
DE83002635 
DE83002636 
DE83002637 
DE83002639 
DE83002640 
DE83002641 
DE83002642 
DE83002643 
DE83002644 
DE83002645 
DE83002646 
DE83002647 
DE83002648 
DE83002649 
DE83002650 
DE83002655 
DE83002656 
DE83002730 
DE83002731 
DE83002758 
DE83002759 
DE83002760 
DE83002762 
DE83002763 
DE83002764 
DE83002765 
DE83002766 
DE83002784 
DE83002785 
DE83002786 
DE83002788 
DE83002792 
DE83002793 
DE83002811 
DE83002812 
DE83002822 
DE83002855 
DE83002864 
DE83002875 
DE83002881 
DE83002882 
DE83002883 
DE83002885 
DE83002886 
DE83002887 
DE83002889 
DE83002890 
DE83002891 
DE83002894 
DE83002895 
DE83002896 
DE83002897 
DE83002903 
DE83002919 
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Report No. 


DOE/ET/10699—T1 
SAI—444-82-142-LJ 
DOE/ET/13084—T1 
SAND—82-2540C 
LBL—14981 
DOE/CS/50048—T1 
LBL—15019 
LBL—15021 
LBL—14947 
LBL—14965 
LBL—14994 
ORNL/TM—8505 
ORNL/TM—8452 
ORNL/TM—8272 
ORNL/TM—8390 
ORNL/TM—6803/S4 
ORNL/TM—8429 
ORNL/CSD—108 
ORNL/TM—8501 
UCRL—50026-82-2 
SAND—81-2176 
SAND—82-0345 
UCRL—53321 
UCRL—53312 
DP—1637 
DOE/ER/70009—T1 
GEPP-OP—667a 
DOE/ET/10069—T23 
PNL—4284 
PNL—4357 
PNL—3582 
DOE/CS/20291—2 
PNL—4369 
DOE/EP—0055 
ONWI—305 
ONWI—306 
ONWI—225 
ONWI—330 
DOE/NASA/0067—79-7 
EGG/LLWMP—11T 
MLM—23003 
SAND—81-2270 
SAND—82-2263 
SAND—82-0170 
EGG—2188 
SAI—254-82-281-LJ 
UCRL—53294 
DOE/PC/30205—3 
GEND—023 
ENICO—1123 
DOE/EIA/06313—T1 
DOE/EIA/06313—T2 
ONWI—301 
ONWI—307 
ONWI—404 
PNL—4425 
GEND—019 
DOE/LC/10664—T1 
DOE/LC/01761—T4-Pt.1 
DOE/LC/01761—T4-Pt.2 
DOE/LC/01761—T4-Pt.3 
DOE/ER/04387—7 
DOE/EV/03212—48 
DOE/ER/10510—T4 
MLM—3002 
MLM—2998 
MLM—2999 
DOE/MC/19239—1250 
DOE/ER/10857—T1 
DOE/AL/12032—3 
PNL—3621 
PNL—4433 
PNL—4308 
DOE/ET/20279—213 
DOE/EV/10019—12-Vol.2 
DOE/EV/10019—11-Vol.2 
PNL—4442 
DOE/CS/50296—3 
DOE/CS/20292—1 
DOE/NV/10249—2 
PNL—4068 
UCID—19586 
UCID— 19594 
DOE/EV/10255—1 
LA—9443-MS 





335N / ERA Vol. 8, No. 3 


Order No. 


DE83002920 
DE83002921 
DE83002922 
DE83002924 
DE83002934 
DE83002946 
DE83002947 
DE83002949 
DE83002950 
DE83002952 
DE83002953 
DE83002954 
DE83002957 
DE83002959 
DE83002960 
DE83002964 
DE83002970 
DE83002973 
DE83002976 
DE83002977 
DE83002983 
DE83003031 
DE83003038 
DE83003039 
DE83003040 
DE83003054 
DE83003091 
DE83003096 
DE83003104 
DE83003105 
DE83003107 
DE83003108 
DE83003110 
DE83003134 
DE83003154 
DE83003165 
DE83003173 
DE83003188 
DE83003189 
DE83003190 
DE83003197 
DE83003199 
DE83003202 
DE83003203 
DE83003204 
DE83003211 
DE83003234 


DE83003235 


DE83003254 
DE83003279 
DE83003336 
DE83003340 
DE83003341 
DE83003360 
DE83003404 
DE83003473 
DE83003668 
DE83003669 
DE83750116 
DE83750117 
DE83750118 
DE83750119 
DE83750120 
DE83750121 
DE83750122 
DE83750123 
DE83750124 
DE83750125 
DE83750126 
DE83780040 
DE83780041 
DE83780042 
DE83780043 
DE83780044 
DE83780045 
DE83780046 
DE83780047 
DE83780050 
DE83780051 
DE83780052 
DE83780053 
DE83780054 
DE83780055 


Report No. 


LA—9538-MS 
LA—9514-MS 
LA—9571 
DOE/METC—82-59-Vol.1 
DOE/ET/14705—44 
LA—9533-PR 
LA—9541-MS 
LA—9426 
LA—9283-MS 
LA—9486-MS 
LA—9488-MS 
LA—9345-PR 
DOE/ER/03624—23 
GAT/GDP—1102 
DOE/ER/40032—3 
DOE/ET/21002—T24 
DOE/CS/24318—1 
DOE/NASA/0091—2 
DOE/BC/10449—1 
DOE/CS/24312—5 
DOE/ER/40012—1 
DOE/BC/10033—3-Vol.2 
EPRI-AP—2624 
EPRI-AP—2623 
EPRI-AP—2604 
DOE/ET/11304—23 
DOE/ER/02542—1 
GJBX—223-82 
UCRL—53302 
UCRL—S53315 
LBL—15121 
UCID— 19484 
DOE/MC/16219—5 
DOE/ER/04263—5 
DOE/EV/10019—14-Vol.2 
JPL-PUBL—82-63 
ORNL/TM—8318 
ORNL/TM—8016 
ORNL/TM—8522 
ORNL—5893 
DOE/NASA/51040—37 
DOE/ER/10599—17 
DOE/ID/12183—T1 
FE—1514-109 
FE—1747-9 
RHO-BWI-SA—143 
DOE/ET/27204—T1-Vol.1- 
Sect.1 
DOE/ET/27204—T1-Vol.1- 
Sect.2 

UCRL—87770 
LBL—15045 
SAI—254-82-318-LJ 
ANL—82-10 
ANL/SDP—12 
DOE/MC/16372—2 
DOE/ER/10381—4 
PNL-SA—9837 
SAND—81-7087/4 
SAND—82-7120 
IPP—6/209 
IPP—6/212 
IPP—6/213 
PTB-Dos—5 
Juel-Spez—136/Bd.4 
IPP—1/205 
IPP—1/204 
IPP—1/207 
IPP—1/208 
KFK-CAD—193 
KFK—3369 
INIS-mf—7198 
INIS-mf—7201 
INIS-mf—7219 
INIS-mf—7196 
INIS-mf—7202 
INIS-mf—7199 
INIS-mf—7193 
INIS-mf—7194 
INIS-mf—7204 
INIS-mf—7206 
INIS-mf—7203 
INIS-mf—7216 
BMI-SR—206 
INIS-mf—7222 


Order No. 


DE83780056 
DE83780057 
DE83780058 
DE83780059 
DE83780061 
DE83780062 
DE83780079 
DE83780080 
DE83900002 
DE83900003 
DE83900008 
DE83900049 
DE83900051 
DE83900056 
DE83900061 
DE83900062 
DE83900063 
DE83900065 
DE83900072 
DE83900089 
DE83900090 
DE83900091 
DE83900092 
DE83900093 
DE83900094 
DE83900095 
DE83900096 
DE83900100 
DE83900101 
DE83900106 
DE83900109 
DE83900119 
DE83900120 
DE83900121 
DE83900126 
DE83900130 
DE83900134 
DE83900137 
DE83900138 
DE83900140 
DE83900141 
DE83900142 
DE83900144 
DE83900145 
DE83900147 
DE83900148 
DE83900149 
DE83900150 
DE83900153 
DE83900154 
DE83900155 
DE83900157 
DE83900160 
DE83900161 
DE83900162 
DE83900164 
DE83900166 
DE83900167 
DE83900168 
DE83900171 
DE83900172 
DE83900175 
DE83900176 
DE83900177 
DE83900178 
DE83900179 
DE83900180 
DE83900181 
DE83900182 
DE83900185 
DE83900186 
DE83900187 
DE83900189 
DE83900192 
DE83900199 
DE83900200 
DE83900206 
DE83900207 
DE83900211 
DE83900212 
DE83900213 
DE83900214 
DE83900219 
DE83900220 
DE83900221 


Report No. 


INIS-mf—7205 
INIS-mf—7197 
INIS-mf—7200 
INIS-mf—7215 
INIS-mf—7207 
INIS-mf—7214 
INIS-SU—124 
IWGHTR—6 
NUREG—0846 
NUREG/CR—2840 
NP—3900008 
TVA/PUB—83/7 
TVA/OP/EDT—82/10 
TVA/PUB—83/2 
TVA/OP/EDT—82/15 
TVA/OMS/RHS—82/2 
TVA/OMS/RHS—82/6 
TVA/ONR/WR—82/10 
NUREG—0936-Vol.1-No.1 
NP—3900089 
NP—3900090 
NP—3900091 
NP—3900092 
NP—3900093 
CONF-8106254— 
NP—3900095 
NP—3900096 
NUREG—0847-Suppl.1 
NUREG—0748-Vol.2-No.8 
NUREG/CR—2920 
NUREG—0750-Vol.15-No.5 
NUREG—0580-Vol.11-No.9 
NUREG—0857-Suppl.3 
NUREG—0858 
INER—0449 
NUREG—0793-Suppl.2 
INER—0464 
NUREG/CR—2792 
NUREG/CR—2897 
EPRI-NP—2610 
EPRI-CS—2582 
EPRI-EA—2565 
EPRI-AP—2576 
EPRI-EA—2553 
EPRI-AP—2607 
EPRI-CS—1983-Vol.2 
EPRI-AP—2580 
EPRI-EM—2600 
EPRI-NP—2625 
EPRI-AP—2618 
EPRI-NP—2626 
EPRI-NP—2621 
EPRI-NP—2617 
EPRI-NP—2606-Vol.2 
TVA/OP/ECR—82-30 
NUREG/CR—2444-Vol.1 
NUREG—0030-Vol.6-No.2 
NUREG—0940Vol. 1-Nos. 1-2 
NUREG—0485-Vol.4-No.9 
TVA/OP/ECR—82/39 
TVA/OP/ECR—82/24 
TVA/OP/ECR—82/23 
TVA/OP/ECR—82/63 
TVA/OP/ECR—82/10 
TVA/OP/ECR—82/34 
TVA/OP/ECR—80/18 
TVA/PUB—83/8 
TVA/PUB—83/9 
TVA/PUB—83/10 
ISS-R—81/5 
ISS-R—81/8 
MPA—810-053 
CEA-N—2280 
EPRI-AP—2550 
EPA—450/3-80-035b 
NP—3900200 
NP—3900206 
NUREG—0822 
NZERDC—75 
NZERDC—74 
NZERDC—73 
NZERDC—72 
NP—3900219 
NP—3900220 
NP—3900221 


Order No. 


DE83900223 
DE83900224 
DE83900225 
DE83900230 
DE83900235 
DE83900237 
DE83900238 
DE83900240 
DE83900241 
DE83900254 
DE83900255 
DE83900257 
DE83900258 
DE83900259 
DE83900261 
DE83900262 
DE83900264 
DE83900268 
DE83900269 
DE83900276 
DE83900277 
DE83900280 
DE83900282 
DE83900283 
DE83900285 
DE83900288 
DE83900292 
DE83900293 
DE83900294 
DE83900295 
DE83900296 
DE83900300 
DE83900302 
DE83900303 
DE83900309 
DE83900310 
DE83900312 
DE83900315 
DE83900320 
DE83900321 
DE83900322 
DE83900323 
DE83900326 
DE83900328 
DE83900341 
DE83900342 
DE83900343 
DE83900349 
DE83900350 
DE83900364 
DE83900367 
DE83900368 
DE83900370 
DE83900371 
DE83900372 
DE83900390 
DE83900391 
DE83900394 
DE83900398 
DE83900399 
DE83900402 
DE83900406 
DE83900413 
DE83900414 
DE83900415 
DE83900416 
DE83900418 
DE83900419 
DE83900420 
DE83900430 
DE83900431 
DE83900473 
DE83900485 
DE83900503 
DE83900514 
DE83900517 
DE83900518 
DE83900519 
DE83900520 
DE83900522 
DE83900523 
DE83900524 
DE83900526 
DE83900527 
DE83900530 


Report No. 


EIR—446 

EIR—445 
DESY—81-075 
CNEN-RT/ING—81-17 
JYFL-RR—20/81 
EIR—449 
BF-R—64.167-40-3 
EIR—444 

EIR—447 
NUREG—0430-Vol.2-No.2 
NUREG/CR—2472 
EPRI-NP—2592 
EPRI-EL—2569 
EPRI-EL—2599 
EPRI/EA—2546 
EPRI-RA—2350-SR 
EPRI-NP—2589 
EPRI-EA—2581-VoL1 
EPRI/EA—2581-Vol.2 
EPRI-NP—2564 
EPRI-NP—2570 
EPRI-EA—2575 
NUREG—0267-Rev.1 
NUREG—0940-Vol.1-No.3 
NUREG—0040-VoL6-No.3 
NUREG/CR—2949 
IPEN-Inf—11 
CNEN-RT/PROT—81-29 
CERN-EP—81-136 
CNEN-RT/FI—81-29 
CNEN-RT/PROT—81-27 
NUREG/CR—2909 
WRRI—140 
VPI/CER—3900303 
NUREG—0748-Vol.2-No.9 
NUREG/CR—2923 
CNEN-RT/FI—81-30 
IPEN-Pub—39 
NZERDC—70 
NZERDC-P—64 
EPRI-NP—2597 
NZERDC-P—60 
CNEN-RT/ING—381-18 
NZERDC-P—63 
NP—3900341 
NP—3900342 
NP—3900343 
NP—3900349 
NUREG—0020-Vol.6-No.6 
INTAT—53066659 
USM-TH—01 

RRC—S50 

CNEA—468 
CNEA—469 
NP—3900372 
OA-tr—1869 
OA-tr—2561 
NP-tr—3900394 
NP-tr—3900398 
NP-tr—3900399 
NP-tr—3900402 
FWS/OBS—82/55 
NP—3900413 
NP—3900414 
PNCT—831-81-01 
BARC—1127 
BARC—1139 
BARC—1138 
NUREG—0802 
OA-tr—1862 
OA-tr—1861 
UT/CES-PS—19 
NP—3900485 
NUREG/CR—2991 
EPRI-NP—2716 
EPRI-EA—2680 
EPRI-EL—2620 
EPRI-AP—2602 
EPRI-AP—1740-Vol.2 
EPRI-EL—2595 
EPRI-EL—2622 
EPRI-NP—2689 
EPRI-NP—2606-Vol.1 
EPRI-NP—2698-CCM-Vol.1 
EPRI-NP—2711 





Order No. 


DE83900531 
DE83900532 
DE83900533 
DE83900534 
DE83900536 
DE83900537 
DE83900538 
DE83900539 
DE83900540 
DE83900541 
DE83900543 
DE83900558 
DE83900559 


Report No. 


EPRI-AP—2687-SY 
EPRI-NP—2683 
EPRI-EL—2679 
EPRI-NP—1709 
EPRI-NP—2705-SR 
EPRI-NP—2169-Vol.1 
EPRI-NP—2720 
EPRI-EL—2708 
EPRI-EL—2614 
EPRI-EA—2702 
EPRI-EA—2696 
EPRI-EL—1960-Vol.4 
EPRI-EL—1960-Vol.3 


Order No. 


DE83900560 
DE83900561 
DE83900562 
DE83900563 
DE83900565 
DE83900566 
DE83900567 
DE83900568 
DE83900570 
DE83900571 
DE83900574 
DE83900575 
DE83900576 


Report No. 


EPRI-EL—2678-Vol.1 
EPRI-EL—2678-Vol.2 
EPRI-EL—2619 
EPRI-NP—2681 
EPRI-NP—2690 
EPRI-AP—2687 
EPRI-AP—2473-Vol.1 
EPRI-EA—2688 
EPRI-EL—2675 
EPRI-NP—2676 
EPRI-AP—2601 
EPRI-AP—2473-Vol.2 
EPRI-EM—2686 


Order No. 


DE83900577 
DE83900607 
DE83900608 
DE83900609 
DE83900610 
DE83900611 
DE83900614 
DE83900615 
DE83900621 
DE83900629 
DE83900699 


ERA Vol. 8,No.3 / 336N 


Report No. 


EPRI-EM—2700 
EPRI-AP—2605 
EPRI-CS—2627-Vol.1 
EPRI-NP—2609-Vol.1 
EPRI-EA—1914-Vol.1 
EPRI-NP—2684 
EPRI-NP—2609-Vol.3-Pt.1 
EPRI-NP—2609-Vol.3-Pt.2 
EPRI-EA—2612 
EPRI-CS—2627-Vol.2 
GRS-S—33END OF 





Abbreviations Used in Availability Column 


Available in aperture card format only. Inquiries 
regarding the availability of these items should NTIS NORTH AMERICAN PRICE CODES 
be addressed to USDOE-TIC, P. O. Box 62, Sa 


Oak Ridge, Tennessee, 37830. Most NTIS products and services are now snnounced by 


price codes and, therefore, without specific prices in NTIS 


4 tebe . journals, newsletters and indexes. 
Available only to requesters within the United Sten ensndnd dillhiee denieanains Gar enith entste Gaeentn On 
States from the Energy Technology Engineer- schedule below. Orders must list the accession number(s) and be 


ing Center, P.O. Box 1449, Canoga Park, eccompenied by the tote! doller emount from the 
California 91304. schedule. oe 


Available from DOE Grand Junction Office, NORTH AMERICAN CONTINENT PRICE SCHEDULE 
P.O. Box 2567, Grand Junction, Colorado 
81501. 


Customers in Canada, U.S., and Mexico please use this price 
360-4 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, D.C. 
20402. 


Her Majesty’s Stationery Office, Atlantic House, 
Holborn Viaduct, London, England, EC1P 1BN 


Available only to requesters within the United 
States from the Nuclear Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


For sale by the National Technical Information 
Service (NTIS), U.S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; prices for 
foreign purchasers are in most instances twice 
the domestic price. PRICES EFFECTIVE JANUARY 1, 1982 


U.S. DEPARTMENT OF COMMERCE 
Available from the Technical Information Cen- Nationsd Vestaiiedd tefasention Guecies 


ter, P.O. Box 62, Oak Ridge, Tennessee 5285 Port Royal Road 
37830. Springfield, Virginia 22161 





CODES USED ON INDEX LINES 


Following the citation numbers in the Corporate Author, Personal Author, and Subject 
Indexes, codes are used to designate the type of document, country of publication, and 
language of the document, e.g., (R:SU:In Russian). The language designator does not 
appear if the document is published in English. 


DOCUMENT TYPES 


Journal article 

Translation of a journal 
article 

Report 

Report analytic 

Book 

Book analytic 

Patent 

Engineering materials 

Thesis or dissertation 

Translation (general) 

Translation (analytic) 


COUNTRY CODES 


Andorra 

United Arab Emirates 
Afghanistan 

Albania 

Argentina 

Austria 

Australia 


Barbados 
Bangladesh 
Belgium 
Bulgaria 
Bahrain 
Burundi 
Bermuda 
Bolivia 
Brazil 
Bahamas 
Bhutan 
Burma 
Botswana 


BY 


Byelorussian Soviet 
Socialist Republic 
(Byelorussian SSR) 


Canada 

Khmer Republic 

Ceylon 

Central African Republic 

Congo 

Switzerland 

Ivory Coast 

Chile 

United Republic of 
Cameroon 

China 

Columbia 

Costa Rica 

Czechoslovakia 

Cuba 

Cyprus 


German Democratic - 
Republic 

Germany, Federal Repub- 
lic of (F.R. Germany) 

Denmark 

Dominican Republic 

Dahomey 

Algeria 


European American 
Committee Reactor 
Physics 

Ecuador 

European American 
Nuclear Data 
Committee 

Egypt 

European Space Research 
Organization 

Spain 

Ethiopia 


EU __ European Company for 


the Chemical Processing 
of Irradiated Fuels 


Finland 
Fiji 
France 


Gabon 

United Kingdom of Great 
Britain and Northern 
Ireland (UK) 

Grenada 

Ghana 

Gambia 

Guinea 

Equatorial Guinea 

Greece 

Guatemala 

Guinea-Bissau 

Guyana 


Hong Kong 
Honduras 
Haiti 
Hungary 
Upper Volta 


Inter-American Nuclear 
Energy Commission 

International Bank for 
Reconstruction and 
Development 

Indonesia 

Ireland 

Inter-Governmental Mari- 
time Consultative 
Organization 

International Commission 
on Radiation Units and 
Measurements 

Israel 





India 

International Labor 
Organization 

International Union of 
Pure and Applied 
Physics 

Iraq 

Iran 

Iceland 

Italy 

International Union of 
Pure and Applied 
Chemistry 


Jamaica 
Jordan 
Japan 


Kenya 

Cambodia 

Democratic People’s 
Republic of Korea 

Korea, Republic of 

Kuwait 


Laos 

Lebanon 

Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Luxembourg 

Libyan Arab Republic 


Morocco 
Monaco 
Madagascar 
Mali 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 
Malawi 
Mexico 
Malaysia 


Niger 
Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


* U.S. GOVERNMENT PRINTING OFFICE: 


OE Organization for Economic 
Cooperation and Devel- 
opment 

OM Oman 


PA Panama 

PE Peru 
Papua New Guinea 
Philippines 
Pakistan 
Poland 
Puerto Rico 
Portugal 
Paraguay 


Qatar 


Southern Rhodesia 
Romania 
Rwanda 


Saudi Arabia 

Sudan 

Sweden 

Singapore 

Sikkim 

Sierra Leone 

San Marino 

Senegal 

Somalia 

Union of Soviet Socialist 
Republics (USSR) 

El Salvador 

Syria 

Swaziland 


Trucial Oman 

Chad 

Togo 

Thailand 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Taiwan 

United Republic of 
Tanzania 


Ukrainian Soviet Socialist 
Republic (Ukrainian 
SSR) 

United Nations Educa- 
tional, Scientific and 
Cultural Organization 

United Nations Children’s 
Fund 


1983-646-052:8 


Uganda 

United Nations Industrial 
Development Organiza- 
tion 

United States of America 
(USA) 

Uruguay 


Holy See 

Democratic Republic of 
Viet-Nam 

Venezuela 

Republic of Viet-Nam 


World Meteorological 
Organization 
Western Samoa 


International Atomic 
Energy Agency (IAEA) 

European Organization for 
Nuclear Research 
(CERN) 

Commission of the 
European Communities 
(CEC) 

Food and Agriculture 
Organization of the 
United Nations (FAO) 

Joint Institute for Nuclear 
Research (JINR) 

Council for Mutual 
Economic Assistance 
(CMEA) 

Nuclear Energy Agency of 
the OECD (NEA) 

Organization of African 
Unity (OAU) 

International Commission 
on Radiological Protec- 
tion (ICRP) 

International Organization 
for Standardization (ISO) 

United Nations (UN) 

World Health Organization 
(WHO) 

World Energy Conference 
(WEC) 


Democratic Yemen 
Yemen 
Yugoslavia 


South Africa 
Zambia 
Zaire 








g 
s 
ct 
£ 
£ 
8 
@ 
$ 
£ 
& 
2 
ao 
> 
¢ 
@ 
£ 
§ 
co 
£ 
= 
E 
cs 
Cc 
oc 
E 
2 
£ 
& 
a 
o 
& 
a 
o 
~ 
s 
° 
S 
Oo 


Change of Address Form 


NAME—FIRST, LAST 
ae PIPL TIT III Titi ty | 


COMPANY NAME OR ADDITIONAL ADDRESS LINE 


|_| bee PeTEP EL itt ss i ih 
STREET ADDRESS 

LPP | | 

city 

Lr 


PLEASE PRINT OR TYPE (or) ———— 
Mail this form to: 


NEW ADDRESS Attach last subscription 
Superintendent of Documents label here. 


Government Printing Office SSOM 
Washington, D.C. 20402 


Subscription Order Form 


SUBSCRIPTION ORDER FORM 
ENTER MY SUBSCRIPTION TO: 


@ $ Domestic; @ $ Foreign. 


NAME—FIRST, LAST 0 pr sh agi 
SSG oUr hse i RAKE ERE ERE tendent of Documents) 


COMPANY NAME OR ADDITIONAL ADDRESS LINE 


LEI T TPIT LL LY © ote, 2 


Account No 
STREET ADDRESS 
| | | | | | | MAIL ORDER FORM TO. 


Be 
STATE ZIP CODE Superintendent of Documents 
| | | | | | | | Government Printing Office. 
—et Washington, D.C. 20402 
PLEASE PRINT OR TYPE (or) COUNTRY | | | | | 











AVAILABILITY OF REFERENCES ABSTRACTED 


REPORTS 


Most reports abstracted in this publication may be 
obtained from 


National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 


or 


DOE Technical Information Center (TIC) 
P. O. Box 62 

Oak Ridge, TN 37830 

ATTN: Customer Services Division 


Note: DOE offices and contractors should order from 
TIC; all others should order from NTIS. For more specific 
information on ordering, please note the introductory para- 
graph to the Report Number Index. For assistance in obtain- 
ing reports that do not have an Order No. (DE...) or other 


availability indicated in the citation or Report Number Index, 
contact TIC. 


PATENTS 


Although not cataloged as reports, patents cited from 
each country are listed in the Report Number Index under 
PATENTS-AU, PATENTS-FR, PATENTS-US, etc. U. S. 
Patent Applications, e.g., A 293,415, are available from 
NTIS. 


NON-REPORT DOCUMENTS 


Check the citation closely for the availability of such 
documents as journal articles, conference papers, books, and 
monographs. It may be necessary to request directly from 
the publisher or originator or to contact local, state, or 
university libraries or commercial reprint services. 

Dissertations are available from University Microfilms 
International, Dissertation Copies, P. O. Box 1764, Ann 
Arbor, MI. Please request by Order No., e.g., DA82-11997. 


REPORT COLLECTIONS 


The libraries listed below purchase and maintain microfiche collections of DOE and foreign reports. Most 
of these libraries have microfiche reader-printers or other photocopy facilities with which to reproduce enlarged 
copies from microfiche. Charges for reproduction services vary. 


United States 


ARIZONA 
Tucson, University of Arizona 


CALIFORNIA 
Davis, University of California 
Los Angeles, University of California 
Santa Barbara, University of California 


COLORADO 
Boulder, University of Colorado 


DISTRICT OF COLUMBIA 
Washington, Library of Congress 


FLORIDA 

Gainesville, University of Florida 
GEORGIA 

Atlanta, Georgia Institute of Technology 
ILLINOIS 

Urbana, University of Illinois 


INDIANA 
Lafayette, Purdue University 


KANSAS 
Manhattan, Kansas State University 


KENTUCKY 
Lexington, University of Kentucky 


LOUISIANA 
Baton Rouge, Louisiana State 
University 


MARYLAND 
College Park, University of Maryland 


MASSACHUSETTS 
Cambridge, Massachusetts Institute of 
Technology 
MISSISSIPPI 
Mississippi State, Mississippi State University 


MISSOURI 
Columbia, University of Missouri 
Kansas City, Linda Hall Library 


NEBRASKA 
Lincoln, University of Nebraska 


NEW JERSEY 
Princeton, Princeton University 


NEW MEXICO 
Albuquerque, University of New Mexico 


NEW YORK 
Albany, New York State Library 
Ithaca, Cornell University 
New York, Columbia University 
Rochester, University of Rochester 


NORTH CAROLINA 
Raleigh, North Carolina State University 


OHIO 
Cincinnati, University of Cincinnati 
Cleveland, Cleveland Public Library 


OKLAHOMA 
Norman, University of Oklahoma 


PUERTO RICO 

San Juan, University of Puerto Rico 
SOUTH CAROLINA 

Columbia, University of South Carolina 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Salt Lake City, University of Utah 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WISCONSIN 

Madison, University of Wisconsin 


International 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, 
England 





Corporate Author 
Index 


Personal Author 
Index 


UNITED STATES DEPARTMENT OF ENERGY 

P.O. BOX 62 

OAK RIDGE, TENNESSEE 37830 POSTAGE AND FEES PAID 
OFFICIAL BUSINESS UNITED STATES 
PENALTY FOR PRIVATE USE. $300 DEPARTMENT OF ENERGY 


Subject Index 


FS- 1 
UNIVERSITY MICROFILMS INTERNATIONAL 
ATTN SERIALS PROCESSING 
300 NORTH ZEEB RD 
ANN ARBOR» MI 48106 


ra 
® 
2 
= 
a 
ras 
ww OD 
Ts = 
cT_— 
i 
~ 
S 
fe) 
O 


Report Number 
Index 


Order Number 
Correlation 








